DECEMBER 2005/JANUARY 2006

AODEL ENGINEERS’

ISHOP

THE PRAC'I'ICAI. HOBBY MAGAZINE

JI

095

ISSUE 111
Fi

NS
N

ANGLE

PLATE
Machining
the casting

JRNING ATTACHMENT
5r Smart & Brown lathe

MODEI. ENGINEER EXHIBITION
29-31 December 2005
SANDOWN PARK, ESHER, SURREY




Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” A—
ZoAATRADERD s S

Hi _Speed

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

Transverse Y-axis 150 mm
Optional 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
Drilling stroke 40 mm
Work bench 700 x 180 mm
Wabeco produce precision made
machines by rigorous quality control ' -
7o \AIA RECO Pro Machine Tools Ltd

and accuracy testing. All lathes and
mills are backed by an extensive

: I 17 Station Road Business Park
range of tools and accessories. Bainack
Wabeco machines are quality rather Stamford
than far eastern quantity. Lincolnshire
PE9 3DW

?ulhmilills z(linffl lathes can ll:e s|upphed Tel: (01780) 740956
y fitted for CNC machining or can Fax: (01780) 740957
be retro fitted at a later date.
GOLematic Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk
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emerged for power hacksaws. This one

See page 56 for our special subscription offer!

On the Editor’s Bench

Dave Fenner's commentary

A Self-Build DRO for Chinese Scales (1)
Budget box with on board intelligence

The Lathe Only Workshop (4)

Machining a small angle plate

A CNC Headstock Dividing Attachment
for the ML7

Modifying a classic design

Taper Turning Attachment (1)

For accurate shallow angle tapers

A Plain Spindle Head For The X3

Is a quilll feed really necessary?

An Introduction To Aluminium
And Its Alloys (2)

Furmace construction, tools and metal treatment

Trade Counter

New items from suppliers

Low Voitage Power Hacksaw (1)

Low cost and simple construction

Machining Ball Handles By Generating
On The Mill

An altemative approach to creating spherical
surfaces.

Resistance Soft Soldering

A different take on a basic art.
A Day Out at Leamington Spa
The Midliands Model Engineering Exhibition,

Scribe a Line
Reader to reader.

On the Cover

Over the years, several designs have

is by Richard Wightman and his
description starts on page 42.




¢y TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 » Fax' (01803) 834588 Cred:t Card Hotline: 01803 839500 (minimum £10)

ALWAYS AVAILABLE  Website: www.tracytools.com  email: info@tracytools.com

1. MODEL ENG TAPS & DIES SET PWMM'J,E-!D 3ip % 40, Yye X 40, Vi % 40, Yy % 40, ¥ % 32, Y15 X 32, Yy % 32 TAPS: £18 SET
2, SPECIAL MODEL ENG. SET (2 Taps each size) '/, x 32, %2 x 40, ’h;_xw Yy % 40, Ve % 32, 1e x 40, 'z % 32, V2 x 40

3 Hﬂ?m@fggmﬁsyluﬂlfsﬂﬂi23#58?89105&
26

TPI TAP SET (2 Taps each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) '/ x 26, s % 26, % % 26, s % 26, ;% 26
BSF TAP SET (2 Taps each size) & BSF DNE SET: Y/ys, '1s, %ye, s, Ve, iz

6. BSF TAP SET (2 Taps each size) & BSF DIE SET: %y, ), Vs, "y, 1"

BSW T.IPSH_.? MS_M_Q&Q,L& ESI"WES. My, a2, Vg, Y, az, 3o, Yo, e, Va
BSW TAP SET (2 Taps each size) & BSW DIES: /s "ls, *s, /s, 1"

7

8.

9. 121
70, METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14, 16, 18, 20, 22, 24 m
1

1

13

sttt i e b e B T T Bt Pt —

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

2. UNF DR UNG TAP SET (2 Taps each size) & DIE SET: 'is, */1s, s, *l1s, Yin, /s, "2

. UNF OR UNC TAP SET (2 Taps each size) & DIE SET:"/s, 4 * "0 |=| TAPS£18 SET SR X
5 £30 5

(70) TAPS £18 SET

| (6) TAPS £18 SET

METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES
| 16, METRIG FINE PITGH SETS (5 sizes from 14 - 24 m/m) TAPS & DIES

14, GAS (BSP) PIPE SET: 'y, /s, "Iy, "2, s, s (2 Taps each size)
1.

| #7.  ENDMILL SET (THREADED SHANK) ['Vs, %/, "Is, *s, ¥z, "s, '/3] or {m/m 3,4, 5,6,7, 8, 10 m
| _18.  SLOT DRILL Sﬂﬂﬂfﬂtﬁgﬂﬂmg_’ng,_.,_; T ﬁh‘r_g_[n_ifm 3,4,5,6,7,8,10,12 m/m]
r_g. ENDMILL SET, /s, %, "y, 1" DIA, WITH %y THREADED SHANK TO FIT COLLET GHJ
COUNTERBORE SET (FOR SPOTFAGING) [P, /v, *fs, s, s, '] OR [m/m 3, 4, 5,6, 8 m/m]
2:‘ REAMER SET (STRAIGHT SHANK) ['15, %52, s, “/zz, */1s, Vs, *e, Y, "f1e, '1z] OF [mfm 2,3,4,5,6,7,8,10, 12 m/m]
~ 27 DRILLS (LONG SERIES) 10 VARIOUS SIZES BETWEEN 'Vig - i STHNGHT SHANK e e £5 1
23 MORSE TAPER SOCKET REAMERS (FOR CLEANING MORSE TAPERS) No.0, 1,2 M/T @ £18 EA. No. 3 @ £22. No. 4,5, 6 mt @ £35
BALL-NOSE MILLING CUTTERS (THREADED SHANK) s, %/, "I, £12 SET
| _24. D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) 'Tse, Vs, s, "Is, 10, %s, s, "2 DIA £25 SET
| 25, SLITTING SAW SET (HS) 3 PIECES, BETWEEN "s., - V»s (FINE TEETH) 3" DIA @ £6 SET 2" DIA @ £5 SET
26.  CENTRE DRILL SET (HS) "y, %s,"s, %, l1s @ £5 SET '/ INDEXABLE ENDMILL (THREADED SHANK) @ E74 WITHTIP
2? m SHANK DRILLS (Mo. 1 M/T) 10 VARIOUS SIZES UPTO ' DIA @EID
(HS) GROUND FLUTES, No.1 -60A-7 @ E18, i - Uz 1- 13mim @ £18, - 6mim x.1m/m @ £18, G- 10m/m & £25 SET |
WI ﬂW:ETWH’UH"IMP‘Fa £10 EACH 'STAINLESS STEEL DIAL CALIPERS (W/M OR | WIP‘F& £12 EACH ] — MAGNETIC BASE @ £15 EACH 1
“WOODRUFFE CUTTER SET ',.%. %, @ £15 SET m;_ammmmsrrmm - ;@ £45 BOX RE-THREADING FILES IMP OR MM & £6 EACH
30.  TAPER PIN REAMER SET. '.r e, Moe, Yz, o, "M, “laz, “l’u.’fu. 'ly, "1s(10 PIECE SET - SHEFFIELD MADE) @ £30 SET
31, COLLET CHUCK, TO TAKE THREADED ENDMILLS, UPTO 1™ DIA (2m/t, 3 m/t, R8 SHANK] N STRONG WOODEN BOX @ £70 COMPLETE
| 32 LATHE TOOLS (SET OF 8) "/, SCUARE VARIOUS SHAPES IN'HSS @ £75 SET, OR CARBIDE TIPPED & £78 SET
33.  REVOLVING LATHE CENTRES, 1 meﬁx;zswrem DRILL GAUGES, IMP, M/M , LETTER, NUMBER @ £4 EACH 10 SMALL BURRS @ £5 LOT
34, DRILLS WITH '3 SHANK %yg, %y, %y, Ty 1" Dln @ £18 SET DRILLS BELOW '/, DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES
3 B0 DEGREE COMPLETE CIRCLE @£80 + POSTAGE
fmmmmmmsfswmw.smnxmvgslmk @ £10 EACH, WITH TIP [EXTRA TIPS £2]
37.  PARTING DFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. 1 @ £13,"; @ £14,%» @ £14,%, @ £16_EACH
38, VARIOUS DRILLS, BELOW /s DIA. 70 EAGH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, & £5 EACH TYPE
| 39.  KNURLING TOOLS. 2 WHEEL SI7E @ £5, 6 WHEEL SIZE @ £70 (SPARE KNURLS £2 EACH) 9 _
40.  ROMM PRECISION DRILL CHUGKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR e @ ET, % @ £8,': @ £10
FOR UNITHREAD Also: Selection of Dovetail, Wi Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS Cutters, Rearners, Countersinks, Gear Cutters, Slitting Saws, Acme Taps, Diehead Ch. Socket These are avallable between 50% & 75% off list price WAHHIOFI

AREE e IR Mendey to Friday fam fo Spm 5 Wod + Sat fo Noon, . Dpspatoh by return.  (ersess 685 14 (Send kAot /gseiel Ftplogye (Siamg Elegse) I
( Il Model Engineering Workshop Ad Ind
odel Engineerin OorKsno ndaex
DON’T MISS A SINGLE ISSUE! g g P
It can be difficult to find a copy of ADVERTISER BAGE {
MODEL ENGINEERS WORKSHOP at local newsagents. BW Electronics 7
The ever-increasing number of magazines being Camden 5
published means that newsagents have less Chester OBC
shelf space to display particular titles. Chronos ....... B9
Spe?lallst magazines 'especna!iy get crowded out. Classified...... 62-65
There’s a solution to this problem. Most newsagents
provide Shop-Save and/or Home Delivery services. Emco. 66
Shop-save incurs no charge - simply ask your Entry Form MEX 54
newsagent to order a copy for you. It will be kept Folkestone Engineering 60
on one side ready for you to collect. G + M Tools 10
Home delivered copies are ordered in the same GLR.... 6
. way but g?neraiiy(;ncur a delivery chf:arge. Hemingway 60
newsagent can order any magazine for you,
whether or not the shop normally stocks it. If you buy Horge ar.'d Woneshop slBle
your copies of MODEL ENGINEERS WORKSHOP I M Service 5
from a newsagent and want to make sure Jade Products 7
you get every issue, just ask at the counter. January Subs .56-57
To avoid disappointment, fill out and hand this Machine Mart 59
form to your newsagent to reserve your copy: Meridienne 7
PLEASE RESERVE/DELIVER A COPY OF Metals on the Web 5
MODEL ENGINEERS WORKSHOP | el eng i
Model Eng Services 60
FOR ME Model Eng Builder Magazine ..... 60
Pro Machine Tools IFC
Name: Simply CNC 7
AddreSS: Softcover 5
Tracy Tools Ltd 4
Postcode:—Telephone: Warco 61




ontheweb.co.uk 299

The easy way to buy metals on line
@ Aluminium

. Brass Qur Purpose is to offer the small or occa sional metal user as full a

. range as possible of nom-ferrous matals and stainless steel, in all shapes
Copper and sizes and with the facility of ordering as little as you need to do the

@ Bronze ieb.

@ Stainless o 666 16 vast range of mataralé avalable, browsé Hrough the product

index without obligation. We hope you will find what you want. If it's not
there, use the quote form to obtain accurate price and delivery
information.

www.metalsontheweb.co.uk

Co&ert scanned drawings

c-_ 364 Milton Rd, Combridge CB4 LLW, England. Tel: 01223 424342

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

computers.

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

IMService:
THE Source for Low Cost Cad/Cam

http://www.imsrv.com

Free demo download,
international credit card orders.

GOOD BOOKN:
_GOOD NEW YEAR!

The Screw Cutting Lathe + 1907 »+ Hobart+ £8.60
Sometimes it seems we have too many lathe books, but they all
contain useful information, and this is certainly no exception. It
was written for one purpose - to give young blacksmiths the

knowledge they needed to purchase a lathe, set it up, adjust it and

operate it; the motivation for them to do that was to profit by
g repairing the newest consumer craze of the time - the motor car.
The result is an eminently practical book with some very good stuff in it for
the engineer of a century later. 160 well illustrated pages. Paperback.

Soldering, Brazing & Welding - a Manual of
Techniques -« Pritchard + £16.94
Very good book on all ways of joining bits of metal together.
Covered are all ways of soldering and brazing, albeit slightly
briefly and then, in much greater detail, Oxy-Acetylene, MMA,
MIG and TIG welding. Most of the instructions refer to welding
steel, but welding other materials and distortion control are
covered in separate chapters, as is quality in welding. Recommended for those
taking up welding, or as a reference book if you have some experience. 160
pages full of drawings, diagrams and photographs. Larger format paperback.

Hand Forging and Wrought-lron Ornamental
Work - Googerty - £ 8.60
From 1911 comes this rather good book on ormamental black-
smithing. Just under half is a clear description of the tools and
techniques used, and then you have instructions on making
Twists, Scrollwork, Box forging, Embossing, Drawer-Pulls and
Hinges, Doorplates, Lamps and a whole load more designs
which were current 95 years ago, and might just be coming

back into fashion! 197 heavily illustrated pages. Paperback.

How to Run a Lathe - 1942 » South Bend £7.75
For years we sold 1000s of copies of the latest edition of this
book - then “South Bend" put the price through the roof.... Now
the 1942 edition has been reprinted, and it costs less! The main
text is identical - most of the changes are in the photos. As a
1 book to keep by your lathe for everyday use, this has no equal.

128 page illustrated paperback.

Secrets of Green Sand Casting « 1903 « £10.05
A foundryman will tell you that you cannot learn green (or wet)
sand molding from a book and they are probably right, but this
book comes close to revealing the secrets. Covers every aspect
of good molding for successful results, and we mean EVERY
aspect. Most of the information is on a larger scale than the
home foundryman might need, but the techniques are the same.
174 pages jam packed with information and superb drawings. Paperback.

n
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How to Build a Wind Turbine « Piggott+  £11.35
A completely new and improved design from Hugh Piggott,
although you still do need the rear wheel stub-axle and bearing
hub from a car for it. This is based on a series of workshops Hugh

has run over the last five years, and the detail here on the
d mechanics, the electrics and the theory is considerable. The
/"J construction part describes building an 8' size windmill, but there
are also sections on the alterations needed to build 4, 10" and 12" wind
turbines. With fuel costs ever rising, now might be a good time to start on
your turbine! 64 A4 format pages, profusely illustrated with drawings, photos
and charts. Softcover.

Bricks & Tiles < 1911 + £9.70
Reprint of the |12th edition of this interesting British book on the
manufacture of bricks and tiles. Whilst it is essentially locking at
the industrial production of these items, there is enough informa-
tion here for you to produce your own, if you really want to build
your own house from scratch mcludung how to ‘thwack’ your

FREE BOOKLIST!

Pheone, fax, write or see our website to request your free copy
of our booklist - all 80 A4 format pages of it, full of books and films
(all described) of interest to the mechanically minded; might that
possibly be you?

Prices shown INCLUDE UK. delivery
(overseas customers please allow | 0% extra for delivery)

MAIL ORDER (no stamp required in the U-K) to:

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BAI 502) Rode Frome Somerset BAII 6UB

Tel: 01373-830151  Fax: 01373-830516
Website: www.camdenmin.co.uk

5T



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

TINA RACHEL
1" Bore x 1.1/2" Stroke - Slide Valve ot § Unusual wall mounted Steam Engine, based
Length of Baseplate 12" - Diameter of Flywheel 6" = _on drawings by .
Height 6"~ Width 6" - Weight 4.1/2 Kilos ' B Oﬂo Lilienthal of Germany in 1882
Complete with full building Manual, Drawings NEW l Cylinder 22mm bore x 40mm stroke

and Materials ( Hardwood base £15 extra ) SUZANNE
Unbeatable value at this price
£145.00 + £07.00 Carriage to mainland UK
All prices include vat

All drawings are in metric

26 professional A4 drawings

All prices include vat

SUZANNE
Beautiful Vertical Steam engine used in
Dresden, Germany in the 19th century.

MULTI -TUBULAR BOILER KIT
Runs on Coal - Gas - Spirit

4" dia. x 16swg Copper tube - 8.1/2" high Redrawn by Willie Schneeberger of Switzerland RACHEL

25 5/16" x 20g Copper tubes Top quality Iron and Gunmetal castings

Firebox 3.1/2" dia. 3.1/2" long 20 professional A4 metric drawings

Working pressure 80 psi. Cylinder 30mm Bore x 48mm Stroke
Suitable for all above engines Flywheel 180mm. Machined by request.
£65.00 + Carriage £7.00 to mainland UK This fantastic engine can be built for just ql { -
Set of 6 Fittings £85.00 £250.00 + £7.00 Carriage to mainland UK ‘ i
All prices include vat = 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
714G 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
5'G Butch 0-6-0 F 312G Petrolea 2-4-0
5'G Chub 0-4-0 312G Iris 0-6-0
5G Simplex 0-6-0 3.1/2'G Doris 4-6-0
5G Springbok  4-6-0 ! l;. f ‘*" 312'G Rainhill 0-2-2
5'G King John 4-6-0 @ 3.1/2"G Heilan Lass. 4-6-2
5G Dean Goods 0-6-0 Tee & Elbow Castmgs 3.12°G Rob Roy 0-6-0
5'G 2251 0-6-0 4 m 3.1/2'G Miss 10to 8 4-4-0
5'G Firefly 2-6-2 @ 3.1/2'G Juliet 0-4-0
5'G Mogul 2-6-2 3.12°G Virginia 4-4-0
5'G Peggy 0-4-0 1 E 3.12'G Maisie 4-4-2
5G Twin Sisters  0-6-0 i s )= |31/2G City of Truro  4-4-0
5'G Pansy 0-6-0 3.1/2'G P.V. Baker 0-6-0
5'G Tich 0-4-0 E ﬂ
5G Combpyne 4-4-2T & Radial Tank L.S.W.R. 415
5'G Nine Elms 0-4-2 L.S.W.R. A12Class - Beyer Tender
5'G Salisbury 4-4-0 L.S.W.R. 460 Class
"G Princess Coronation 4-6-2 2.1/2°G Southern Maid 0-6-0
"G Morris de Cowley 4-6-2 2.12°'G Austere Ada 2-8-0
0'G Hertford Hall 4-6-0 2.1/2°G Olympiade 4-6-0
0'G Royal Scot 4-6-0 2.1/2°G Fayette 4-6-2
0'G Josie 4-6-4 2.1/2°G Purley Grange 4-6-0
0'G Bat 4-4-0 RAINHILL 2.12'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

Flywheel 170mm dia. Machined by request.
Top quality Iron and Gunmetal castings

Build this beautiful engine for just
£250.00 + £7.00 Carriage to mainland UK

NEW




Jade Products 65 Ilmer Close
Rugby Warks. CV21 1TY

[ A D E ]
< Tel 01788 573056 >

Auto Darkening Welding Helmets

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

CE quality marked
full EN379 & EN175
certification
Prices incl VAT
UK delivery £3.95

C

Battery
£54.95

Solar
£67.95

www.autodarkhelmet.co.uk WSA_

0176011 .gxd 13/9/01 12:55 am Pag

* large bright LED display

* inch /mm conversion

¢ zero datum for both axes

* two independent datums

* positions can be preset

¢ radius / diameter working

* halfway point calculation

* unclip sensors and move
them between machines

fitting BW El ic’
BANISH STRUGGLES .8 lr fectonics

. Complete system (332
Sensors can be recalibrated, e.g. to display, two 361 sensors,
read degrees on a rotary table or teeth  power supply, manual):

for use as a dividing head (see photo)  £425 (incl. VAT and p+p)

BW Electronics, 12 Mussons Close, Corby Glen, Grantham, NG33 4NY
Tell/fax: 01476-550826 « Website: www.bwelectronics.co.uk

=y Ci

London Model
Engineering
Exhibition

Sponsored by

ineenng
pypImanTy

10.30am - 6.00pm
~ Friday and Saturday

10.30am — 5.00pm
Alexandra " iy
Palace -

(Last Admissions 4pm)
., ‘Il}l
Great Hall S A
=5

20th, 21st, 22nd —
January 2006

Free Car Parking

o Alexandra Palace
nderground to

TO
Alexandra PaIaLE
car park.

FOR FURTHER INFORMATION & QUEUE BUSTER TICKETS SEE OUR WEBSITE:
WWW.LONDONMODELENGINEERING.CO.UK ©OR TEL: 01926 614101

QUEUE BUSTER ADVANCE TICKETS
Save £££'s by booking before 4th January

Discount: s oftdsts Full Price se. oftsts
Adult 00 [ | £900 [ ]
Seniior Citizen oo [ £800 [
Chikd (5-14incl) ga00 [ £500 [
Farrily Ticket 1 £1200 [ £1400 [

Tachits ared up B0 3 chideen

Famnily Ticket 2 £2000 [ ] £2300 [ ]

2addbs s b 3 chidren

After this date, ful)
Price tickets ar
vailable in advange
until St J.im;r),

I T T Ot 12 G e Ly pe e (ol

Address

lendose a cheque/P.O. payable to Meridienne Exbibitions Led,,
orplase <harge my O e O
GuNumber [ [ [ T[T TJCLITICIITCL]

Start Diate _ _ f _ _ Expiry Date _ _ f  lssue No. _ _ _ MEW

Card Security No. (st three digits on card signiture strip)

Meridienne Exhibitions Ltd.,The Fosse, Fosse Way, Leamington Spa,Warks, CY31 IXN
Tel: 01926 614101, Fax: 01926 614293
email: info@meridienne.co.uk www.meridienneexhibitions.co.uk




ENGINEERING SUPPLIES

!- 0S SELF CENTERING CHUCKS -! _I- PART MACHINED BACKPLATES -l !'1 KG CASE HARDENING COMPWND-'_

3JAW SC

Code ~ TYPE PRICE I I

BOMM £56.95

XP&7 100MM £62.95
¥ps8  125MM  £69.95 L
I%{%\Q{ e e | |code SZE TOSUT  PRICE

XP69  BOMM £69.95 XP78 4 MYFORD £17.50
" XP70 100MM £72.00 s 1 XP79 5" MYFORD £18.50
LXP71__125MM  £75.00 LXP80__ 5 BOXFORD  £18.50 44

I 0-12BA TAP & DIE SET IN A wooDEN Box | I
| ] [}
| ]

Code  PRICE
MX33 £3995  £26.95!

VERTEX BSO DIVIDING HEAD!!

' <9

I P\ §
e S
| o® |

" Code PRICE
XP17 Hmian £194.00

DIGITAL MEASURING EQUIPMENT

6"/150MM CALIPER £39.95 £15.95
4"/100MM CALIPER £3500 £29.00
DIAL GAUGE MET/IMP £85.00 £45.00

DIAL TEST IND MET/IMP £7005 £69.00
MICROMETER 0.1"/O-25MM £65.00 £55. 00_'

GLANZE INDEXABLE BORING TOOLS

See us at the London Model Engineer Shows
at Sandown 29th - 31st December and
Alexandra Palace 20th - 22nd January 2006
Online Catalogue — www.chronos.ltd.uk

PHONE FOR OUR FREE 8-PAGE
XMAS GIFT IDEAS LEAFLET!!

BPC HSS BL&CKSMITHS DRII.I. SE‘I’S S || gas SOBﬁ 4" HZ/VT ROTARY TABLE

B (11110

I Code

I I Code MX40

I I £72.00

PRICE
MMX"i? %]ﬂ ﬂﬁ;{g%”é?gﬁ £28.00 " " SET OF TNUTS, STUDS EIC - CODE MXG3  £+590 £12.00

L i ; - : i i J ulEWTAILSTOCK CODE MXélZ 239 9‘5ll - J

™ ™ “SOBA PRECISION MILLING VICES '| r " PARRALLEL LATHE TEST BARS 1

L} | |
| | I | ¢
: ——____
"
I I S
I Code SIZE PRICE I o
g r | MX183  IMT £4500 £35.00 -]
u MX184 2MT £4500 £35.00 ]
I I MX185  3MT £49.00 £37.00
L I § BN § IS ] S . e o
i r S § S § S E - ——
I NEW DCMT INDEXABLE LATHE TOOL SETS
SOBA - INDUSTRIAL QUALITY!! "
o o co | ga g |
MX105 2" SWIVEL OMNLY Ll £49.00
MX106 3" SWIVEL ONLY £7900  £69.00 mlii }"m g&g |
s MX107 4" SWIVEL ONLY £99.00 £80.00
MX108 2" SWIVEL TILT Labnh £55.00 MXIZ7 16MM  £74.00
MXI28 INSERT £4.00
MX1092 3" SWIVELTILT £H0.00  £85.00
MX110 4" SWIVEL TILT LS £95.00
BMXTTT 2" 3 WAY £110.00  £90.00
L6000

Ii*".”ﬁ"f“ﬂ._._.i"i"JL._._._._._.J

r GLANZE INDEXABLE PROFILING TOOLS 1 rGU\NZE RH TURNING TOOLS C/W 3 TII’S-I

©" C/W 3 TIPS L C/W 2 TIPS Ll
| - | | | &
" Code SHANK PRICE t : g
GZs = G S69s  £16.95 e HANK PRICE SHANK PRICE
© I Gz8 BMM £2695  £16.95 I I % EMM £035  £17.95 ” Qﬁsp 6MM £2300  £16.00 I
GZIO  10MM £2695  £16.95 PROS  8MM £21.35  £18.95 SCI8SP  8MM £2300  £16.00
fGZI2  12MM £2095  £17.95 * T PROIO  1OMM £2345 £21.00 "% SCLIOSP 10MM £2400 £17.00 ®
|_Gz1<s 16MM £31-95  £18.95 .I LPROI2__ _12MM £2645  £25.00 J I_scuzsP 12MM £2695  £20.00 |
I N N ] . O I I I i I O S . O —— - .

SEI'S OF8 HSS I.ATHE TOOI.S

!; [T

Code PRICE
MX79 £2495 £22.50
MX80 BMM £2095 £28.00
MX81  10MM £3495 £32.00 =
LM?(82 12MM £4495 £40.00 =y
I E I § . D S .

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

— "
r LONG REMH FARTlNG TOOL WITI-I S.M.ﬂl.l. MlNl BORlNG & THRE.ﬂDlNG SET
] 7g " ® New!! Mini HSS infernal Threoding & Boring Set HSS =
6mm Round Shank with a 9mm Square Split Holders.
| —_ LS e e
— |
I 12MM SQUARE SHANK - 150MM LONG WITH A SPECIAL SMALL I I

B HSS BLADE 150MM LONG X 12MM WIDE BY 1.5MMTHICK = =
IDEAL FOR MYFORD ETC JL
" Em—— . L]

Code MX89 £15. 00

© CHRONOS LTD UNIT 14, DUKEMINSTER ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

TEL (01582) 471900 FAX (01582) 471920

m WWW.CHRONOS.LTD.UK

EMAIL SALES@CHRONOS.LTD.UK

VISIT US AT OUR 6500 SQ FT PREMISES!!
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r25% OFF QUALITY NUM

1
" E—

LETTER STAM Psﬂ

I BICE  Codo IV PRCE I

M3 T/T6NOS £2.95 MX27 T/16LR £5.95

 MX24 1/8NOS  £3.75  MX28 1/BLTR  £7.45

" MX25 3/16 NOS £4.30 MX29 3/161TR £8.20 *

|LMX26 1/4NOS _£4.45  MX30 1/4LTR__£8.95
- E——— . W A " E——— .

SFI' OF 33 TC'I' LATHE TOOLS!

222 00
£24.00
£27.95
234.00

S EoKa; Em;vﬁl.é i
TAILSTOCK & DIV PLATE SET :

":x,:’ :
I 4 SLOT MODEL . ‘- - I

B 2MT CENTRE HOLE = n
|_DEI'A|LED M.ANUAL Coda XP1

I_I_IJ

I' Faniashc
7 \m e |
.\

Code
XP18 .’1
XP19
8 XP20
lim 1/2

© I "¢OOSENECK HALOGEN MACHINE LAMP |

L} ]
I Code MX109 I
L} L}
I =
.L TRANSFORMER INCLUDED !
I™ '52'PC MILLING MACHINE CLAMP KiTs |
s !
Code SLOT STUD PRICE I
B CG43A 3/8 5/16 £32.95

" CG44 1/2 3/8 £36.95
LCGIAS_ L] ﬁ L] _1 {2_ - ﬂ.zsd

rAI_I_I_I_I_-

© PEX MODEL ENGINEERS TAP & DIE SET 1{81
= 5/32,3/16, 7/32,1/4X40 & 5/16, 3/8 X 32

Code
MX32 £05.00
H I N I O EEa—— e

| S —_

£85.0011
EEE— O E——— .
- W - O - O - O —
NEW VERTEX TAP CHUCK M4-M12 1
JT6 FITTING C/W A 2MT ARBOR L]
Code MX200 I

& =

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

W

LATHE TEST BARS

r " mm—— . m [ _ L]
NEW 80MM FRONT MOUNT 3 JAW C

PAR

Includes 2 sets of
jaws, chuck key

1 + fixi ng screws it g
I I I Code  SIZE PRICE
MX183 IMT £45.00 £35.00
= Code PR|CE "m MX184 2MT £45:00 £35.00
X| 2 £49.95 MX185  3MT £49-00 £37.00

JLI_I_I_I_I_IJ
er_l_l_l_l_l

EW TOOLMEX 100MM 3 JAW THI!EI\DEI:)1

CCESSORIES FOR SOBA & VERTEX &" TABI.ES

FOR MYFORD ML7 & SUPER 7
I ” . Ml |
g du Screw straight on!
No backplate
bRICE required
an? EETF?Q&E NTUbS & CLAMPS i?.-? gu
" MX68  TAILSTOCK g47.95 " ¥ Cc’de PR|CE |
W STsovprcaaeste wes | QNXTS L msbee L 16900 )

"
rBADGER PRECISION AIRBRUSH KIT BA20031 r

NEW 3' ROTARY TABLE HZ/VT 1

" £74.00 £55.00 EACH! EXCLUSIVE®
| I I TO CHRONOSI
[ ] n
] ]
| | I | LA |
. - ¥ = | OVERALL HEIGHT - 1 1/2"
I . # CENTRE HEIGHT - 1 1/2° .
= Py [Code XP2 £74.95indli- £69.95
I : I F'seT OF 9 T¢T BORING ToOLS ;| =
] [ ]
I THIS SET INCLUDES:- AIR BRUSH WITH ATTACHABLE - I %
PROTECTIVE CAP - 250ML BADGER AR PROPELLANT - I _ H
= PROPELLANT REGULATOR - 1.3MM VINYLAR HOSE - = | Code  SHANK  PRICE
SPARE | OZ JAR - WRENCH FOR NEEDLE ASSEMBLY - XP160 3/8 £12.00 I [
| INSTANT SPRAY CLEANER - INSTRUCTIONS img; }éﬁm £15.00
i 18 £12.00 |
I_CODE MX178 J LUP163 12MM_ £15.00 o
r VERTEX K TYPE MILLING VICES!! -l MINI METRIC TAP & DIE SET!! :
| || m & «222 I
: v e '
Code JAWWIDTH  PRICE I I &.00 I
cG6 K4 &80  £69.95! MM - 2.5MM
1 CG7 £10500 £79.951 s = Code PRICE i
£131.00 MX38  £2495  £20.001

LCGIS_I_I_I‘_Igi-unI"JLI

r._._._._._.1r-_-_-_._._-

SIEVERT STARTER SET - MEAL PRECISION VICES FOR DRILLING
n  C/W REGULATOR - 2 METRES OF HOSE - SV3486 HANDIE - g m & LIGHT MILLING * n
I SY3511 NECK TUBE&SVS'?M BURMNER I I I
| N | | |
I Code SIZE PRICE I

MX180 & £19.05 £16.00
am MX181 4" £24.00 £21.00 =

£2000 £26.00

Smeos || Mg &

== NEW G.LAN_ZE ;ﬂlmTJRETDEXA?E ik | ro.PTICAL.CENTRE.PUNCI; - MADE IN U§A1

{ BORING BAR - 5.5M SHANK

I 100MM LONG - BMM HEAD I I
[ I

I Code ITEM
= MX136K BORING BAR & INSERT nE Code
LMX'|36A SPARE INSERT

s

PRICE
£22.00

.5325 JLI—I

PRICE
S TRACEY

£45.001!

© CHRONOS LTD UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

TEL (01582) 471900 — 5 LINES

WEBSITE WWW.CHRONOS.LTD.UK
EMAIL SALES@CHRONOS.LTD.UK

VISIT US AT OUR 6500 SQ FT PREMISES!!
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I

FAX (01582) 471920 °

-] ® L) © ) [} -]



gandmtools

LATHES
Chester Bench Lathe, 240 volt, Tooled....
Habbymat MDES Lathe with Milling Hai . 1ph
Raglan Training Lathe, Bench Mounting, No Motor
Smart & Brown 1024 Toclroom Lathe, Tooled, 3pl
Pultra 1750 Bench Lathe, Drive Unit, Collets, Chu
1ph, VGE £
Pultra 1750 Bench Lathe, Motar, Well Tooled, Callets, 1p|\, VBE
£1500.00

Fultra 1770 Bench Lathe ¢fw Handrest, Tailstock, 10 Cnlle:s Na
Mator £ 350.00
Baxford AUD 5" x 22° Lathe, Tooled, 1ph....
Boxford BUD 57 x 22° Lathe, Tooled, 1ph,

Probably the best website in the

model engineering world
email: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Tocling, 3ph

Clarkson Radius Grinding Attachmen
Viceroy Double Ended BufferPalisher, 2
Turner 6" x 18" Heawy Duty Belt Linisher, Spare Bolts,

Hauser Jig Grinder, Well Toaled, 3ph
Jones & Shipman 540 Surface Grinder, Mag Chuck, 3ph

£1000.00
o€ 350,00

Canning 2HP Palishing Spindle, 3ph
SHAPERS

Main Gear For Alba Shaper & Box of Other Spare Parts

£ 1000

Baxford CUD 57 x 22" Lathe, Well Toaled, Single Phase, VGC

Baxford Madel A 4!/:" x 187 Lathe, Stand, Gearbon, PDF
Tacling, Single Phase £1250.00
Myford Super 7 Bench Lathe, 1ph, 2 Jaw and Toalpast

£ 750.00

Myford Super 7 Bench Lathe, 1ph..... L 575.00
Mytord ML7 Lathe on Stand, 1ph, 3 Jaw & Toclpost.... £ 475.00
Miyford ML7 Lathe on Stand, 1ph, 3 Jaw Chuck and Toolpost

Myford MLT Lathe With Cluteh, 1ph, Tooling,
Cnlcheﬁnr Chipmaster 57 x 20" Lathe, Metric, Toaled, auuat
VGL, 3 50,00
Enl:henm Barvtam 1600 5” x 207, (Late Type) Chucks, anur Op
Collet Art, Coolant, OCTP, Guards, Light, Manual, 3ph, VGC
F2500.00
Colchester Bantam 1600 5° x 207 Tooled, Coclant, QCTP VGC,
2ph £1450.00

Colchester Bantam, 800 5° x 207 Toaled, 3ph, Choice of 2, Each
£ 950.00
Harrizam 220 CNC Manual/CRC Training Lathe, Faubs . £2000.00
Harrison M300 6" x 257 Gap Bed, Well Toaled Inc: Lever Op
Collet Chuck, 3ph £2750,00
Harrisom M300 6" x 25" Gap Bed, Toeling Inc Taper Turning At,
£2350.00

ph

Boa: Table & Other Parts for Blictt 10M Shaper..........| LOT £ 10000
BOXFORD SPARES & TOOLING

Change Gears (Also Fit Southbends)

16T-E10, 18T-E11, 20T-£11, 21T-£11, 22T-E11, 23T-£11, 4T£11,
26T-E11, 2TT-E11, Z8T-£11, 30T-E12, 31T£12, 37T-£12, 35T-£12,
36T-EV2, 3TT-E12, 38T-£14, 40T-E14, 1T-E14, 42T-£14, 44T-£14,
AST-E14, 46T-E14, 48T-£14, S0T-£15, 52T-£15, 53T-£15, SAT£15,
S6T-E15, 59T-E15, B0T-£15, BAT-E15, T1T-£18, 75T-£18, T9T-L18,
B0T-£20, 88T-£22, 100T-£25, 1277630, 1001277 Compound Gear-
£55, 127/135T Compeound Gear - £95.00, 54/18T Compound Gear-
£30.00, 72/18T Compaund Gear-£35.00,

32T Tumbler Reversa Gear
Baxford Marual ‘Kmow Your Latha
Parts List

Baxford 4" Chuck Backplate, Orilled, Us
Baxford §” Chuck Backplates, New....
Boxford 5 Gatchplate

Pratt Burnerd 4" 4 Jaw Chucl
Toolmex 6 4 Jaw Independen
Backplate, MEW £ 15500
Baxford Lathe Cabinets, Cupboards, Coclant Tank, Tray, Ideal
for Many Small Lathes
Head k, Saddle & Apron Parts Availabl

UGl

Harrisom 117 Centre Lathe armd Tosling, 3ph
Harrisom 4" x 257 Ceentre Lathe with Tacling, 3p!
Pu||.|1 ma Cabinat Maiiritod Micra Lathe, Drive Uit W¢II

260,00
DRII.I.INE MlI:HIHEE
Fobeo 7 Eight Pillar Orill, 3ph, VGC, Chaice of 575.00
Elliatt Progres=: 15 Pillar Drill, 3ph 150.00
Puollard Pillar Dirill, 3ph...... 7500
Baxford Unicn Pillar Drills, 325.00
Baxford Union Pillar Dirill, 3ph, En:allenl Cnndmon lﬁ.m

Thoka Arbo Mo 26 Station Turret Drill Head, 3MT.
Spares Available for Fobco Star, 7/8 and 10/8 Fillar & Banth
Drills: £ POA
Startrite Mercury Bemch Drill, 3ph ... I
Clearance of Meddings, Startrite, Progress, Taucso, Fobeo,
Unicn Pillar & Bench Drills Choice of 25 all Three Phase

From £ 3500
£ 325.00

Pacera Pillar Drill
MILLING MACHINES
Roland Camm 3 PNC3000 Bench Engraver, 1ph, Chaice of 3,
Each £ 750,00
Baxford 190VMC CNC Bench Mill, Tooled, 1ph ..
Baxford 260MMC CNC Milling Machine, Tacled, 1ph, Stand
£500,00
Sixis Vertical/Horizantal Milling Ma-chine, Tooled, 3ph...£1250,00
Malow Vertical Mill, 3ph, Pawer Faed, 3 MT Spindli...£ 650.00
Aciera F3 Vertical/Hori Tolroam Mill, 3 Axis DRO, Waell Tooled,
3ph £3500.00
Tom Senior M1 VerticalHarizontal Mill, 240 vokt Single Phase,
Requires Work| £ 775.00
Bn:igtpnrl Varispeed Turret Mill, 42° x 97 Table, Power Feed,
3pl
Bridgepert Turret Mill, 3ph
Bndgnport Turret Mill, .'iph Power Fead Along............. £ 750,
Alaxander 24 Die Sinker/Engraver, Single Phase, 240 UBIL \I'GE

Adcock & Shipley Vertical Mill, 40 INT, 3ph...
B ford 165HME CNC Harizon 1s] Mz hining Centre
Burke Machine Toal Co. Small Horizortal Mill, Did .
BCA Jig Borer/Mill, Stand, Collets, 3p!
Tom Serior Vertical Milling Head, 2M
SIP MillfDrill, NEW, b, IMT
Stand For Abawe
Mikron 73 Gear Habbe
Strausak Gear Hob Sh
Alexander 28 4 Spindle Engrw A
AEW Viceray Horizon Vertical Mill, P
3ph

41" & 57 Tailstoch
Baxferd Chamge Gear Caver.
Baxford Chamge Gear Quadra
Baxford Topslide A bby.... f 4500
Baxtord T-Slotted Baoring Table, 82 x 7%, Fits in Place of Cross
Slide, NEW. £ 13500
Baxford Power Crossfeed Saddle Assambly ...
Baxford T-Slotted Cross Slide, NEW, Fits AUD, BUD, CUD, TUD,
Madels A, B &C
Baxford Taper Tumning Attachmert, Complete.
Boxford Scrow Cutting Gearbox & Leadscrow
Baxford Cross Slide Sto
Baford Gut Off Slide ..

HARRISON SPARES & TOOLING

L5 & L6 Gears:

207, 25T, 26T, 28T, 327, 34T, 35T, 38T £ 1500
36T, 427, 43T, 44T, 45T, 46T, 467 .. Mo
40T, 50T, 557, 56T

BOT, 63T, B4T, 65T, 65T, 69T
707, 72T, 75T, 767, 777 ...
0T, 81T, 84T, BGT, 50T, 94T
100T, 100T Nylon, 1088T, 115T, 1207, 1207 Nylon
1267, 1207
1297, 18T
The fallowing gears with splined bores we have availabla for
M250 lathes:

I5T, 40T, 447, 40T, 55T, 60T, 72T, T6T, 76T, &1T, 92T, 88T, E4T/40T

compaund, prices as abewe,

97 L0D & 1'/s"x 6TPI Faceplates
157 1% % 6TF1 Flceplam
18" LOO F
6 P.al:nhplnwa 14" xBTP1 & 2" xBTPI Availabl
NEW 180mm 3 Jaw Chuck,, LOO Fittiny
NEW 200mm 3 Jaw Chuck;, LOO Fittiny
TS EYs" 3 Jaw Chusck, LOD Taper Moun
5" Backplates, 24" x&TP|

& Backpl 11" x TPl Backpl:

L5 Set UH- Levelling Balts .....
L5 Changegaar Nuts 3 Off {unused)
L5 C Wrench No. WR20.
L5 C Wrench No WRZ3.
LS Horizantal Milling Arbor, No Spacers or Nuts . il
L5 Taper Turning Attack £ 350,00
LSL15 Mi Carriage Stop

POWER HACKSAWS/BANDSAWS ETC
Greenbrook Horizontal Broaching Machine, 3ph.......... £ 850.00
Startrite: H2504, Horizontal M etal Cutting Bandsaw, 3ph

£ 750,00
Rapidor Power Hocksaw, 3ph ...... £ 175.00

Axminster Power Tools Metal Cutting Bandsaw, 1pl

Startrite: Metora 10i Cut Off Saw, 3ph 375

Midhage H5804 Precision Clrcuhir Saw, 150mm Blades, th
250.00

GRINDERS.LIN ISHERS POLISHERS
Griffin Cylindrical Grinder, 3ph, Large.
Optima Drill Peint Grinder, Bench Mounting, 3ph
Dormer Model 24 Drill Grinder, Pedestal Mounted, 1. 5|r|:h Eap
ph 750,00
Archdabe Large Drill Grinder, Cap, Approx 3°, 3pl
Victa Eagle Hand Feed Surface Grinder, Mng Ch
3ph, VGL
Alexander Single Lip Cutter Grinder, Bench Mounting, .‘.iph
Collet: £ 750
Christers 05-8 Dirill Paint Grincler, 3ph, VGC 50,
IJronsfmId Eagle Surface Grinder, Coalant Unit, Mag thuck

\l'u:erw Double Ended Grindar, Ped estal Stand, 3ph, \TEC
£ 250,00
Christers 05-8 Dirill Paint Grinder, 3ph, Lots of toaling ......£1250.00
Brierley 2625 Drill Point Grinder on Cabinet Stand, Some

Telephone 01903 892510

L15 4 Position Indexing Carriage Stop
LG/L6 Traveling Steady, Complete ..
Harrizan Cast lron Tailetock or Fixed Steady Clamping Plate

f 3M

Harrizan 140 Tailstock.
Harrizon 140 Topslid:
Harrisan LS Manual

Harrison L5 Travelling Steady.
Harrisan LS Fixed Steady..
Harrison LS Thread Dial Indicat
Harrisan 1 38 Bore Headstock Sleeves
L6 127 4 jaw Ind. Chuck, 2,47 x 6TPL....
L5A Topslide Assembly
L5 Saddle A: bhy
Hamizon Dividing Head Division Plates, Each................ £ 1500
Harrisson M250 Manual

Harrison M0 Change Gear Cover/Guard, Unused

Harrisan M50 Topslide, Metric, Complete, Unused 250
Harigan MADD Capetan Attachmant, Unise 500,00
Harrisan M40 Saddle Drilling Attachment, £ 150,00

Harrizan M200 Manual
Harrizan Mill Power Feed Gears
Harrizon L5 T-Slotted Borimg Table, NEW, Cast Iron.

24" x 24" Cast Iron Surface Plate

Alexander Single Lip Tool &
Cutter Grinder, Collets, Bench

Colchste Bantam 5” x 20"

on Stand,
£125.00 plus vat

Moore & Wright Vernier
Protractor with Case, VGC.
£85.00 plus vat.

Mounting, 3ph
£750.00 plus vat.

Lathe, Toaling, 3ph,
£975.00 plus vat.

Denford Starturn PC CNC Bench
Lathe, Chuck, OCTP, Tailstock,
1ph, £1100,00 plus vat.

All items are subject to availability. All |tems are subject to postage and packing and vat @ 17.5%.
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

L emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

fax 01903 892221

Harrison L5 9" Swing Gap Bed
Lathe, Chucks, Steadies,
Toolpost, Bed Stop, 3ph,

£975.00 plus vat.

Smiths
Tachometer/
Rev Counter &
Accesories
With Case,
£65.00 plus vat.

Optima Bench Drill Point
Grinder,3ph, £450.00 plus vat.

Roland Camm
PNC 3000
Bench CNC
Engraver/ Light
Mill, 1ph,
£750.00 plus vat.

Watchmakers Bench Lathe &
Accesories in Wooden Case,
£375,00 plus vat,
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In the orkshop

The Stuart Triple Expansion engine had
been gathering dust in the workshop since
completion some months ago. As autumn
approached the possibility of rust
deterioration looked imminent. It would
therefore have to be accommodated in the
warmth of the house. For this to be
allowed, domestic management required
an easily dusted case, hence a brief
diversion into woodwork with Perspex
overtones. | have commented previously
that my metal scrap box is pretty
capacious; the workshop also houses
much surplus material left over from the
reconstruction of the house. So the
“design procedure” became one of those
iterative processes involving successive
examinations of what was needed versus
what material was in the junk pile.

The engine was already mounted on a
pair of bearers, thus a simple flat plinth
would clear the flywheel. To form the
plinth, a rectangle of oak veneered
chipboard was framed within four mitred
strips, the subassembly being glued and
varnished. Five rectangles of Perspex (two
ends, two sides, one top) were then cut to
form the case. Here care was taken with
the sizes to ensure overlapping joints for
gluing. The assembly / gluing was
conducted in stages with parts taped,
weighted and supported by vee blocks to
ensure squareness. Eight lengths of angle
moulding were then cut, mitred, and glued
in place along the various edges to hide
the glue lines and add strength. Finally
four corner blocks were attached to the
base to give positional location as the
cover is lowered. After a further
application of varnish, permission was
obtained to occupy a display position in
the dining room.

New from Alan
Munday

Alan sent me a copy of his latest work, a
computer program to take much of the
number crunching drudgery out of a
variety of tasks. Partly based on the Model
Engineers’ Data Book, section headings are
Nearest drill size; Sine bar — Gauge blocks;
Sheet metal bending; Length/volume/area;
Gears and cutters; Endless belts. This last
part now includes toothed belts, a topic
covered recently by Dick Stephen. Dick's
reaction, like mine was that this is an
excellent piece of work from Alan, which
loads quickly and does what it claims.
Perhaps the best news is that like his

December 2005/January 2006
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EDITOR’S BENCH

earlier CNC oriented work Alan will be
making this available at no charge via
Colin Usher’s web site

Index

Up to now, the MEW index available on
disk from Barry Chamberlain (who took
over its preparation from Harold Hall) is a
DOS based version, which runs happily
under Windows apart from the
disadvantage that some editing functions
do not operate. Barry is currently working
on a revised fully Windows based
program, which will overcome this, and
make the software fully compatible with
latest Windows systems. Barry can be
contacted on 01295 255 744,

Ready Made Board

Ted Fletcher rang after reading Peter
Rawlinson’s article on the powered
tailstock to advise that R.S. Components
supply a purpose made p.c.b. to take a 555
timer chip. The stock code is 434-071, and
price in the region of fifty pence.

[ ]
Apologies
- To those readers and contributors who
had planned to meet up with me at the
Midlands Model Engineering Exhibition,
Leamington Spa. For various reasons |
didn't make it, but from all accounts it was
a great success and thoroughly enjoyed by
many visitors. Tony Jeffree kindly
volunteered to prepare some notes, and
his article appears later in this issue. | will
try not to be side tracked next year.

75th Model
Engineer Exhibition

The prestigious Sandown Park Exhibition
Centre, Esher, Surrey, will once again play
host to the Model Engineer Exhibition from
29th to 31st December. Opening hours for
this, the 75th in the series will be 10-00am
to 5-00pm on the 29th and 30th, and
10-00am to 3-00pm on the 31st. The final
day will close with the prize giving
ceremony, at which certificates, medals, and
many prestigious trophies will be awarded.

The show layout will bear similarities to
those of previous years with the ground
floor being largely occupied by trade
exhibitors, and the majority of club
exhibits, competition and loan entries
being located in the first floor private
function suites, however this year,
additional space has been allocated on
both levels.

Over the years, this show has gained an
enviable reputation for the high quality of
work to be seen, something that Mike Chrisp

(former editor of Model Engineer) likened to
a “Gold Standard” for model engineering.
Sponsored by Model Engineer, Model
Engineers’ Workshop and Model Boats, the
variety of exhibits will interest not only
aficionados of these general areas, but also
encompass examples of aeromodelling
expertise. In terms of historical extent,
models will range from horse drawn
vehicles, through 19th and 20th century
steam power, to the latest advances in
miniature gas turbine technology.

Many of our respected trade suppliers
will be attending, no doubt some with
tempting special show offers. Myford will
be displaying some new accessories,
including miniature chucks with a variety
of attachments to suit machines from their
own range as well as from other
manufacturers. Warco will have on show
their new CNC milling machine.

As | have noted in this column on
previous occasions, | would encourage
readers to consider exhibiting their work,
particularly as regards workshop
equipment. My own leanings are towards
iterns of machinery or tooling, particularly
displaying original thinking, which are
designed for a task, and patently
successful in achieving the desired
outcome, finish being of secondary
importance. An entry form appears later in
this issue, and entries may be designated
either Competition or Loan. The latter is
not judged, and may include unfinished
work, which can be particularly interesting
for some visitors.

Attending some popular venues can be
made problematic due to parking
restrictions. Fortunately, Sandown is not
one of these. The on site parking is free of
charge and extends to around 3000 spaces.

| shall be on hand for the duration of the
Model Exhibition at Sandown Park and
look forward to meeting readers and
contributors.

Dates for the Diary

The London Model Engineering Exhibition
will take place on January 20th to 22nd at
Alexandra Palace. For more detailed
information, see the Meridienne
Exhibitions advertisement elsewhere in
this issue.

Correction

Eagle eyed readers may have noted a
couple of errors which crept into John
Mcintosh’s note on beam deflection
Issue 109 page 49, apologies to John.

E = Young's Modulus = 210x 1079
N/mm*2 for mild steel.

| = Section Modulus of Inertia =
(BD"3)/12 for a rectangular section.
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A SELF-BUILD DRO
FOR CHINESE

1. Scale dismantled showing gib strips
Summary

There can't be many readers of MEW who
don't have at least one 6in. digital caliper
in their workshops. They are great for
reasonably accurate measurements and
brilliant at quickly converting dimensions
from imperial to metric and back. More
recently digital readout bars, scales, which
operate on the same measurement
principle, have appeared in both horizontal
and vertical formats. Some imported

machine tools are appearing with digital
scales built-in and digital conversion kits
for Seig lathes are available.

This self-build DRO design is available
on the Internet from Scott Schumate, and
several hundred DRO's have already been
successfully completed worldwide.

Mote that this ShumaTech DRO design
does not work with Mitutoyo and any
other makers who may use the Digimatic
data protocol.

Mike Haughton talks us
through the construction and
fitting of a DRO system using
budget scales and a kit built
readout.

Digital calipers and
scales

Just to underline the point, in this article |
am describing a DRO for inexpensive
Chinese measuring instruments, not those
made by Sylvac, Mitutoyo or Tesa. I'm
sure you will be familiar with digital
calipers, their advantages and
shortcomings.

On the plus side they are great for inch
to metric conversion, fast, moderately
accurate and reasonably reproducible.
“Moderately” and “reasonably” depend
on the manufacturer and how much you
are prepared to pay. On the negative side |
have found that Chinese digital calipers
and digital readout bars (scales) really
don’t like contact with liquids (oil or water
based cutting oils), swarf, magnets and
low working temperatures. In my
experience the battery life of the single
1.3v silver /silver oxide cell (LR44, AG13
and SR44 seem common) is only a few
months and reduces if you use them in a
cold workshop. My guess is that a small
current is being drawn even when the
display is off; after all, most of them
remember the last reading even when they
are "off". Taking the cell out and storing it
in a warmer place greatly extends its life,
but you lose the last measured zero
position.
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2. Close up of the sensor pcb. Note horizontal scratches due to swarf.

3. Detail of the pcb, component side.
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General Arrangement
(adjust 03 and 01 dimensions to

suit machine tee slots)
24mm

HE30
HE30
ENB

Max16
Méx18.5

Drawing 1-Scale mounting as used on Centec

The cost of replacing the battery in
these devices can be quite considerable,
especially if you own a few of them.
Battery prices seem to be determined by
their use in some watches, remote controls
and hearing aids. | was fortunate in a car
boot purchase of two cards of 30 assorted
cells each, for £1 a card. 18 fitted my
calipers [ scales, all | need now are 2
hearing aids and a few watches to use up
the rest.

New cells seem to measure about
1.68volts, but this falls with use to around
1.25volts at which point most scales have
stopped working. As low voltage
approaches the scale display flashes, but
my experience indicates that some
accuracy has already been lost before this
point. See later.

Capacitance

These calipers and scales are always
described, in the literature, as "capacitance
scales”, but it took me ages to find a
description of how they actually work.
Searching the Internet with Google located
several Chinese manufacturers Refs. 1, but
they are all silent on the mode of
operation. Incidentally, the various
manufacturers’ quoted production
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capacities are impressive (millions of units
per year) and probably explain why prices
have fallen so low of late.

Through the US Mitutoyo website Ref.
2, | found US Patents 4,420,754 (1983) and
US 4,879,508 (1989) which explain, in
complex patent speak, how capacitance
scales work. US patents can be viewed on
line for free. Ref. 3. Or, better still, type
“US Pat 4,420,754" into the Google search
engine and let www.freepatentsonline.com
display the patent details.

It appears that the Chinese chipmakers
have reverse-engineered some of the early
Swedish, Swiss and German patent ideas,
Ref 4. Basically, the measuring head (the
part with the buttons and display) contains
a number of transmitters and receivers
that react to the position of a printed
circuit scale that is hidden under the
plastic decal that runs the length of the
stainless scale. A microprocessor
calculates the result and drives the LCD
display.

Inside a typical
Chinese scale

Photos 1, 2 and 3 show the guts of one of
my Chinese Scales, as | dismantled it. You

5. Yes two heads on one beam does work.

do not need to do this, | was just curious.
Well it was damaged, and yes, it did work
again afterwards. Obviously, any
guarantee it once had, is now void. Close
inspection of phote 1 shows that in this
particular model there are 3 brass or
bronze gib strips employed, two thinner
ones to adjust the distance between the
bottom of the circuit board and the decal
and a thicker one to adjust the width
across the scale beam. Photo 2 shows a
close up of the bottom of the PCB. The
array of transmitters and receivers can be
seen printed as copper tracks on the
board. You may also be able to see some
damage inflicted by a foreign body (swarf)
that has been scraped through the gap
between the measuring head and the
decal. There were two small black rubber
wipers attached to the black plastic case to
clean the decal, but in my case these were
not very effective. If you do dismantle a
measuring head these tiny rubber wipers
are easily lost and can be secured in their
slots with a small dab of superglue. If
water gets into the space between the
scale body and the decal it dramatically
changes the measured capacitance.

Photo 3 shows the other side of the PCB
after it had been removed from its case.
The black resin blob covers the
microprocessor, which is surface mounted.
The LCD has been lifted clear with great
care. It appears not to have any contacts,
but they are there on one edge and it has
to be relocated exactly over the contacts
on the PCB when you replace it. You can
also see the crystal oscillator- a small silver
can, responsible for event timing, the four
data out contacts and the battery holder. |
shall return later to modifications to this
PCB. Caution, don't over tighten the very
tiny screws holding the assembly together,
the plastic or metal holes are very easily
stripped.

A Centec 2A
Horizontal Mill

| have described the refurbishment of this
mill in an earlier article. (No 101, page 32).
Older, well used, machine tools exhibit
wear to lead screws and nuts. In the case
of the screws this can be uneven and very
difficult to eliminate, unless you replace
both the screw and nut, Long table
mowvements involve counting handle turns
and a bit of mental arithmetic to set a new
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6. Showing the etched pattern under the beam decal.

position. Placing bolt holes on a circle
requires even more mental agility perhaps
helped by an Excel spreadsheet. For these
reasons, adding a scale to each axis of this
mill seemed like a good idea, as it would
actually indicate the movement of the
table, not the handle dial reading plus or
minus the backlash.

My first use of digital scales was to fit
one to the X-axis of this Centec Mill. Photo
4 shows one end of my original X-axis
scale mounting. The mounting blocks were
milled in matched pairs from 1in. square
HE30, 6082 aluminium alloy from M.C.M.
(ref.8) Drawing 1. This alloy really
machines and taps nicely and is ideal for
this type of work. Only one end of the
scale is rigidly clamped and the plate
transmitting the table movement to the
measuring head is made flexible in one
plane to allow for any slight mis-alignment
as the head moves along the bar. Photo 12
shows the brass mounting plate and my
method of cable clamping {most
important). My scales had 3mm tapped
holes in their backs. The M3 screws used
have integral oversized washers and are a
type used to secure hard disks and optical
drives into computer cases.

Fitting scales to this or any other mill {or
lathe) presents several problems, rigid
mounting yet no strain on the scale as it
moves, protection of the scales from
contamination and being able to read the
LCD displays. After a few weeks use my X-
axis scale developed erratic readings due

to contamination by swarf and possibly
cutting fluids. Better scale protection than
that shown in photo 4 was obviously
required. Another downside of mounting
the three scales on my mill meant that the
displays were located all over the place
and no way could | see more than one LCD
at a time. A remote, bright, DRO bringing
all 3 displays to one eye level location is
very desirable and also makes the
mounting of the scales easier since guards
can be more comprehensive and hiding
the LCD displays on the scales is not a
problem. With a remote DRO it's no longer
necessary to read the scale’s LCD displays
directly, and you don't have to access the
buttons on the scales either.

Scale modifications

Cutting the stainless scale beam with a
small abrasive wheel e.g. a “Dremel” can
be used to shorten scales. | opened up one
of the mounting holes to 4.0mm with a
normal HSS drill and cut a short length of
the scale from one end to avoid overhang
from my alloy mounting blocks. These
modifications don't seem to compromise
the operation of the scale.

Other scales of mine have proved much
tougher to drill, so be prepared to use a
solid carbide drill if yours are the hardened
stainless variety. Scale measuring heads
can be transferred to another scale beam
of the same make, even if the length of
scale is different. Useful if you damage the

8. Initial test of the read out board.

7. The overlay panel and printed circuit board..

measuring head on a long, expensive,
scale as one from a shorter, cheaper scale
can probably replace it and work OK. It's
worth a try. Care is needed, though, as
some longer scales, over 18in. can also be
fatter. At one time scales were more
expensive than calipers and several users
have successfully cut down, i.e. removed
the jaws, of old calipers using a “Dremel”
to use them as scales. For some reason,
vertical scales are still more expensive
than their horizontal brothers.

There seems to be nothing to stop you
placing two measuring heads on one
scale, see photo 5. Applications where this
might be useful are on a lathe cross slide
where one scale might indicate the
position of the front tool post tool and the
other a rear tool post tool. When |
experimented with two heads mounted on
one scale their displays did not seem to be
quite as stable, when located close
together, in the last one and a half digits,
even with the second head turned off.
Perhaps this is a sign of interaction
between the two units.

It is essential to buy Chinese scales with
a four contact data output hidden under a
small slip- off cover. Ready made data
cables are available as are stand alone
one, two or even three axis DRO display
modules. These displays are usually liquid
crystal and are little bigger or easier to
read than the scales themselves, especially
in a poorly lit workshop. These
“inexpensive” DRO's are dumb i.e. they do
not carry out any calculations and simply
duplicate the LCD display on the scale.
Although some expensive callipers are
now offered with a wireless connection;
i.e. no data cable, | have not seen these
offered on the cheaper Chinese units, so
check for the presence of a data port
before you buy.

If you carefully peel back the decal
covering the groove machined in the scale
beam you will see it contains a PCB
(Printed Circuit Board) with etched copper
pattern. | assume this interacts with the
scale head transmitter/receiver array.
Should you cut off a piece of the beam
you will find that this PCB is in fact double
sided, see photo 6.

ShumaTech DRO
350

| had already bought and fitted three
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9. Drilling the case.

scales for this project from Arc Euro Trade,
ref. 4, when | became aware, through my
membership of some of the Yahoo Internet
Discussion Groups, of a new self-build
DRO design by Scott Shumate in Texas.
Scott has designed a three axis intelligent
DRO for a mill or lathe which takes data
from these Chinese scales, performs
calculations and displays the results on
bright light emitting diode displays, LED's,
in a remote, mains powered, unit. Thus
this is a self contained unit which gives
similar attributes to the system designed
by John Curtis and now available from
Compucut for output to a PC monitor.

Scott Shumate has a very detailed
website, ref 6, where you can read full
descriptions of his design, circuit
diagrams, step by step building
instructions and a user’s guide. Scott only
sells the printed circuit board (PCB) for the
project and screen-printed Lexan overlays
(Mill or Lathe) for the front of the case.
Because Scott was not selling outside N.
America when | first became interested in
this project, | got a friend living in the US
to buy the PCB and a front panel overlay
for the mill version and mail it over. Photo
7 shows the panel overlay builtinto a
completed box. There is an active Yahoo
Group with 1600 members, as | write, for
builders of these DRO's. Ref. 7. Scott has
been very active helping self-builders,
answering questions from this group and
listening to suggestions for product
improvement. Joining this Yahoo group
costs nothing, other than providing a
minimal amount of information about
yourself to keep out spammers.

The Shumate DRO design has very
comprehensive calculation features that
place it in a different league to the dumb
LCD displays mentioned above. Only one
version of the DRO-350 PCB exists, it is
user configured during set up to 2-axis
plus tachometer for lathe use or 3-axis for
a mill. You don't have to implement all 3
axes.

One of the really clever parts of Scott's
design is the use of a “flash”
programmable PIC to run all the functions
of the DRO. Once “flashed” the PIC will
remember its programme, even with the
power removed. The PIC is a one-chip
microprocessor (16F876A) made by
Arizona Microchip. It has on-chip memory
that can be programmed or re-
programmed in-situ by a PC connected by
a RS-232 serial port. This is an important
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10. Moulded plugs and leads.

point. Should new features be added to
the software through the activities of Scott
and the User Group, the DRO could be
“flash upgraded”. As | write this, the
software is in version 3, but my DRO is
running version 1. Version 1 has both Mill
and Lathe functions in the programme.
Later versions are either programmed for
lathe or mill, but not both.

Assembling the
DRO-350

The ShumaTech PCB was found to be an
excellent quality, two-sided design with
plated through holes and screen-printed
component positions on one side. As a
concession to the home assembler, no
surface mounted chips are used, but the
copper tracks are pretty fine so very good
eyesight or a magnifier and a fine
soldering iron are absolutely essential.

The Shumatech website maintains lists
of components and links to US based
suppliers of components. There is nothing
very unusual in the components list but
the Canadian made ABS case looked like a
real headache for me, based in the UK.
Very fortunately, for non-North American
builders, Lester Caine ref.8, has produced
an almost complete list of UK sources for
the electronic components and the case,
so | bought a set of components and a
case that included a pre programmed PIC
from Lester. As a concession to those not
up to speed with the identification of
modern components, all the bits and bobs
were supplied taped to a printed list of
component names and numbers.

Soldering of the components into the
PCB took me several hours with a 15watt
iron, side cutters and a magnifying glass. |
have to admit to soldering a 16pin IC in the
wrong way around and struggling with a
solder pump (useless) and de-soldering
braid to remove the solder from the plated
holes, extract the chip and replace it with
the correct orientation. Powering up from
a 9v wall wart the test display came up
correctly, Phew! Photo 8. Just shows how
robust modern components and circuit
boards are. However, later | found that one
digit of the Y-axis didn’t light up and the Z-
axis was completely blank. See “Testing
the DRO", below. Please read the warnings
about electrostatic damage and the use of
low leakage soldering irons on the website
before commencing construction.

The case

Lester has sourced the identical Canadian
ABS case from Farnell (ref. 9) so there
were no problems in fitting the circuit
board into the case. Scott provides cutting
instructions on his website (ref. 7) for the
front and rear in a format that would be
ideal if one had a CNC mill, | don't, so |
compromised by printing out the panel full
size and sticking the paper print on to the
case with Power Pritt. You may need a
graphics package like Paint Shop Pro to
get the print out scale exactly 1:1.The
remains of the paper print can be soaked
off with hot water when you have
completed the case drilling and milling.

ABS is pretty soft and the case no more
than about 2.5mm thick. | drilled all the
holes with brad pointed wood drills (photo
9). As some of the holes are bigger than
my biggest available brad pointed drill,
10mm, | used a tapered hand reamer to
open up the holes. You can see the reamer
in photo 9. These tapered reamers are OK
for aluminium chassis work, but tend to
leave reamed holes with flats on them. No
problem in this case as the overlay covers
a multitude of ills. The slots for the

11. Power unit is a “wall wart” from
Maplin, which comes with a selection of
connectors.
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displays were milled with a %in.
disposable FC3 (JL3) end mill in my Dore
Westhury Mill. | found it difficult to keep
the box clamped in position on the table
unless feed rates were very small. The
cutter speed on this mill is not fast enough
for a soft plastic like ABS. A fast helix
milling bit designed for plastics would
have made a better job of the case, if | had
one available at the time,

When mounting the completed PCB in
the case, | deviated from the instructions
and used slender self tapping screws
directly into the ABS pillars projecting
from the back of the case front. Lester
supplies metric pillars that mount on the
back panel. Scott, of course, uses UNF
sizes and these are not readily available in
a metric world. The only critical dimension
is the final position of the tops of the 23
click switch caps. They must just protrude
beyond the case front surface so they are
operable by the flexible membrane
overlay. The switch caps must also be an
easy sliding fit in the case front holes. A
few red fibre washers, (steam) and a spot
of superglue were used to get the PCB
exactly into position. | attached the Lexan
overlay to the front of the case with a few
dabs of cyano-acrylate super glue and
some moist breath to set it off.

Cables, plugs and
sockets

Scott recommends soldering the scale
leads directly to the four data contacts on
the PCB that is inside the scale measuring
head. At first | thought this was a bit
extreme so | bought leads for my scales
from Arc Euro Trade as they have a plug
moulded on one end. See photo 10. |
mounted four pin DIN sockets (Maplin,
ref.12) on the back of the DRO case and
used cable and plugs from a trashed video
recorder to connect the back panel
mounted sockets to the PCB headers, |
decided not to provide a D socket on the
back of the case for reprogramming the
PIC. Reprogramming is something | don't
expect to do very often and | can always
take the back off the case to access the five
pin header on the PCB.

Compatibility of moulded plugs and
sockets seems to be somewhat variable
and is a common problem with Chinese
scales. Mine too, were less than perfect in
this respect and | later converted to
soldering the leads directly to the
measuring head PCB contacts. As an
alternative, maybe gluing the plugs in will
secure them from moving side to side?
Remember, we are dealing with a dirty
environment with lots of vibration. If you
do decide to glue the plugs in place, use a
glue that does not produce acetic acid
(smells of vinegar) when it cures (many
silicones do). Acetic acid is very corrosive
to electronic components, so avoid use of
silicone bath and shower sealant.

Other users have soldered a four pin
miniature socket directly to the scale pch.
On reflection, soldering directly to the
scale pcb is the best solution, but needs a
steady hand, speed and a small soldering
iron. The quality of the Chinese scale pcb's
may not be to defence standards, so
excessive heating should be avoided or
there may be a risk of the copper track
coming away from the board.

12. Cable clamp is an essential feature for strain relief at the joint.

The power supply

The DRO-350 requires an unregulated DC
power supply of around 9volts. The power
requirements are quite modest, but rise if
you install super bright L.E.D. displays, a
modification | decided not to go along
with. Another possible modification is to
change the L.E.D. colour.

| used a Maplin 300mA AC-DC Adaptor
that plugs right into a UK mains socket. A
“Wall Wart” in US parlance! The
ShumaTech board has no protection
against incorrect polarity and will be
damaged if you get it wrong. These Maplin
adaptors have multiplugs attached, see
photo 11 so the polarity can be switched
by plugging the two pin plug in different
‘ways and different sized plugs added to
suit the equipment to be powered. To
avoid any confusion | cut off the supplied
socket and wired the adaptor directly to
the PCB header. The PCB is well marked
Power JP6 + , but the polarity marking is
obscured when the two pin header is
soldered to the PCB. Constructors bewarel!

Testing the DRO and
individual scales

| found my four pin DIN plugs and
sockets on the back of the DRO a
nightmare to solder up. The plugs and
sockets just have solid pins to solder to.
A type with solder buckets would have
been easier to use and less possibility of
solder bridges. How many ways can you
solder eight wires incorrectly? | suggest
getting one axis working correctly and
then copy the successful wiring onto the
other axes.

After power up the DRO sets the scales
inta fast mode, updating the measurement
50 times a second instead of the normal 3
to 5 times a second. (Fast mode is actually
a real boon and makes it much easier to
arrive quickly at a desired coordinate.) You
should see the DRO display flicker once or
twice during power up. The start up screen
has to be cleared before a measurement
will be displayed. The displayed
measurement will probably be different

between the DRO and the scale. This can
be very confusing at first. The scale and
the DRO have different zero points, unless
you zero them at the same point; in
addition, one can be operating in inches
and the other in metric. The DRO will also
continue to read the scale even when the
scale display is off!

| found the best test procedure was to
get the X-axis and scale to operate
correctly, then plug the working scale into
the Y-axis, test that and then plug the
same scale into Z-axis and get that
working. One LED segment on the Y-axis
didn't light up and the Z-axis was
completely dead. These problems were all
down to my soldering technique. It's very
important to check both sides of the board
for potential badly soldered joints and run
the DRO out of its case to check all works
well. Check that all the buttons work as
any binding on the case cut-outs can cause
some bizarre effects.

In the next issue, | will look at mounting
and guarding the scales, and also

comment on accuracy. @
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THE LATHE ONLY
WORKSHOP (%)

ollowing the modification of a
drilling vice in the last issue the
subject this time is another work
holding device, an angle plate.
This is an excellent size for using on a
vertical slide and is made from a casting
available from Woking Precision Models
(ref. 1). No drawing is provided with the
casting but in any case there is no real
reason to work to any particular
dimensions, just machine until you have
a clean angle plate. Its nominal
dimensions are length 3%in, wide face
with three cast slots 2%in. and narrow
face without slots 1%in. Photo 1 shows
the raw casting together with the castings
for a wee block and a small vice that will

2. Machining the first face.
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be the subjects for two further articles.
Also in the photograph are four tee nuts
largely made using the lathes turning
facility, see Photo 1 in the introduction to
the series, issue 108 page 12. As can be
seen from the photos taken during
manufacture of the angle plate, | have
happily used the three jaw chuck to hold
the milling cutters throughout. | am
aware that some readers will frown upon
this practice and insist on a purpose
made milling cutter chuck. Suffice to say,
that for the relatively light milling work
undertaken in the lathe on this project, it

worked for me, and does permit the use of

tipped cutters, having shanks outwith the
capacity of my milling chuck.

In this episode, Harold Hall
describes the construction of a
Small Angle Plate

Angle plate
alternative

Before setting the lathe up for milling you
will need to make two posts as per Sk. 1.
These are used to support the angle plate
in some of the machining operations. They
will also find uses for other projects. Cut
two pieces of 1%4in. square steel, 1%in. long,
the dimensions are not crucial but do not
use anything smaller than Tin. square. Fit
in the four jaw, checking two adjacent
faces with a small square off the chuck
face to see that they are true. Face the end
and drill through to suit the size of tee nuts
and bolts you use. Remove, turn over,
again checking with a square, and face this
end also. These will be used as an
alternative to an angle plate and also from
time to time for other tasks. If obtaining
square material causes a problem, then
you might as a second option turn up a
matching pair of cylindrical squares, in
which case, use bar of at least one inch
diameter. If using round material, then a
clamping bar having a thicker section than
that shown in several of the photographs,
may be advisable due to the higher
bending loads generated.

Casting

Generally, clean up the casting in
particular taking care to remove any high
spots. Check the slotted face against a flat
surface to see that it does not rock
excessively, perfection will not of course
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4. Machining one edge, ensuring it is
parallel with its opposing face. The
lower clamps are really superfluous for
this operation.

be likely at this stage. Mount the two posts
on the vertical slide together with the angle
plate and machine the non slotted face as in
Photo 2. Placing a piece of soft copper
between the posts and the angle plate can
be a useful technique to help compensate
for any irregularities in the casting’s surface,
though the photograph shows that | did

not need to do this. Also for added support,
ensure that the top edge of the casting is

against the vertical slide face. However,
having made that recommendation, do
check that you will not be machining more
off the face at one end than the other as
you will end up with the thickness of the
angle plate being tapered.

| should add at this stage that you must
set the slide parallel to the cross slide
traverse using a dial test indicator and
upright using an engineers square off the

5. Machining the ends. Note the vertical
slide has been set parallel to the lathe’s
axis. This set up is not unlike a mini
horizontal mill. However, available traverse
of the vertical slide is somewhat limited.
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6. Machining the second end. Note the
cover to prevent swarf entering saddle
slideways.

lathe’s bed. This should always be the
normal procedure when adding the
vertical slide to the lathe no matter what
degree of accuracy is required for the
project in hand.

Next basically repeat the above,
machining the second face, Photo 3.
However, you will not be able to butt the
edge of the casting fully against the vertical
slide’s face as the casting edge is slightly
curved. This makes it especially important
to check that you will not be machining
more off at one end than the other.

Now with the two main faces machined,
clamp the slotted one to the two posts and
machine the top edge of the casting
making this parallel to the base, Photo 4.
The photograph shows that | used clamps
on the non slotted face also. This, in
retrospect, appears unnecessary, just
ensure the faces are clean and in contact
when you tighten the fixings holding the
angle plate to the posts.

Next machine both edges at both ends
of the angle plate as shown in Photos 5
and 6. To do this set the vertical slide
round so that its face is parallel to the
lathe's axis, checking this with a DTI whilst
traversing the saddle. This though will
only get the ends square to one face. For
the other face check also that the
undersides of the two posts are also in line
and parallel to the lathe's axis. To do this,
clamp the angle plate to the two posts and
check the top face of the angle plate with a
DT whilst traversing the saddle. If not
parallel, loosen the two posts from the
vertical slide, keeping them clamped to the
angle plate, and adjust the assembly until
the top surface of the angle plate is
correct. With this done the ends will be
square to both faces.

i-—1 1;4“—1 L—1 '.;2"—4'

NOTES
SIZES CAN BE CHANGED BUT NG SMALLER THAN
1" SQUARE AND 1 1/2" LONG.

HOLES TO SUIT FIXING SIZE USED TWO ARE FOR
ALTERMATIVE FIXING POSITIONS.
© SK1

QUANTITY TWO MINIMUM

7. Machining the final edge.
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8. A tipped tool

with a round tip is

being used with a RS I
light cut to give an .

. L] - -
Finish madhinimgy
Finally, for the milling operations,
straighten the curved edge, Photo 7. | say
finally, but actually | repeated all of the
above operations carrying out a light
finishing cut to eliminate any movement in
the castings due to the machining
operations. Also with little to take off | was
able to concentrate on a better finish and
used a tipped tool with a round tip as seen
in the Photo 8, though this photograph
was taken prior to machining the ends. At
this stage also check that the two main
faces are square to each other. If there is a
significant error, investigate why, if only
very small then a very thin shim between

to the inventory of

9. The finished angle
plate, a useful addition

workshop accessories.

plate and post, positioned appropriately,
would be worth trying.

With the second face of the angle plate
having no cast in provisions for fixing you
can choose to machine what is best for you.
| just drilled two holes at a pitch equal to the
pitch of two adjacent tee slots on the slide,
this enables me to mount the angle plate
horizontally or vertically. You may do this or
you may choose to mill some more slots.

Remove the as cast surface on the twa
curved corners using a file, generously
chamfer edges, clean out slots with a
round file, and give the non machined
surfaces a coat of paint. You have then
acquired a very useful angle plate,

Photo 9.
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Friction Handwheels for the
Unimat

Maurice Rhodes describes a
modification to aid accurate
working.

Woking Precision Vice

In this instalment of the Lathe
only Workshop series, Harold
Hall builds a small vice from
castings sourced from Woking
Precision Models.

For Larger Drills

Issue on sale 3rd February 2006
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Multi Facet Drill Sharpening

Les Riley offers a simple jig
for four and six facets.

Webcams in the Workshop

Machine vision systems are
no longer the preserve of
high end industry. Tony
Jeffree and Dick Stephen
explore the use of budget
equipment in the home shop
with particular reference to
centering.
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1. Boring a
bearing block

good many people have built
ML7 and Super 7 headstock
dividing attachments over the
years, using the designs
originally devised by Peter Radford, and
later described by G.H. Thomas in his book
“Dividing and Graduating” (no longer in
print), later re-published as part of
“Workshop Techniques™ (Ref.1). As | own
an ML7, | have planned for some while to
build one of these attachments, but to
convert it for CNC use in conjunction with
the DivisionMaster (Ref.2) automatic
indexer. The primary motivation was firstly
to demonstrate that “it could be done”,
and secondly to be able to feed back the
right information to various people that
have asked me for advice on how to adapt

2. Dividing accessory’ﬁf d
with stepper motor and
Oldham coupling.

20

A CNC HEADST
ATTACHMENT

their dividing attachments in this way.

As George Thomas points out, the ML7
is not ideally suited to performing division
operations, as its bull-wheel has 65 teeth,
which is far from ideal as you need a large
number of non-standard hole-circles in
your dividing plates to get all of the useful
divisions. George Thomas’ solution was to
use his micro-indexing attachment in order
to generate unusual hole circles; however,
for those that find using a conventional
dividing head to be problematic, keeping
track of movements on the indexing arm
and the micrometer thimble at the same
time would be something of a nightmare.
Of course, replacing the manual dividing
components with a stepper motor and an
automatic indexing device such as the

Tony Jeffree adapts a classic
accessory for modern
technology.

DivisionMaster controller makes all of
these problems go away; the boring, and
all too often, error-prone, job of keeping
track of the angle to be moved can be
given to the controller, while the operator
concentrates on the machining.

The general plan, then, was to build one
of these dividing attachments from the
excellent Hemingway kit, (Ref.3),
discarding any bits that related to manual
indexing, and replacing the indexing
arm/dividing plates with a suitable stepper
motor. So, | bought the kit for the ML7
version of the attachment (there is a
different kit for the Super 7 and its
variants, as the pitch of the bull-wheel is
different on these two machines), and
proceeded to allow it to gather dust, in the
traditional manner, for three or four years,
in a quiet corner of the workshop.

As an aside, I'm convinced that there is
a process of “maturation” associated with
any new project — possibly somewhat
related to the process of "ageing” and
"weathering” that improves the quality of
iron castings — anyhow, it is clear that this
particular kit needed to gather a
considerable layer of dust before it was
properly matured (at least mentally) and
ready to be built. Finding myself with
some unaccustomed spare time after the
New Year celebrations had died down, |
decided to excavate the corner of the
workbench where the kit had been
“maturing”, and think through the
modifications that would be necessary to
CNC-ize it.

This article concentrates on the changes
that need to be made to the basic design of
the dividing attachment to convert it to
stepper drive, and doesn't give a blow-by-
blow account of constructing the parts of

Model Engineers’ Workshop



OCK DIVIDING

FOR THE ML7

the attachment (such as the mounting
bracket that fits on the countershaft bracket
of the lathe) that are unaffected by the
change to motor drive. For details of those
aspects of the construction, | refer the
reader to the excellent material in George
Thomas's book and to the instructions
provided with the Hemingway kit.

The approach taken here is appropriate
for those that are building the dividing
attachment from scratch and have no
intention of ever using it in conjunction
with the manual dividing attachments
described by G.H. Thomas; if you wish to
modify an existing dividing attachment,
retaining the ability to use the manual
option, then you will have to adopt a
different approach, maybe devising a way
of mounting a stepper motor in place of
the division plate/indexing arm, but this
shouldn't be terribly hard to do. Similarly,
the approach adopted here could be
adapted to build bull-wheel dividing
attachments for use with other lathes.

In writing up this project, | have made
some changes to the dimensions that |
used in the prototype, in the light of
experience during its construction; hence,
the eagle-eyed amongst you will notice

that the photos differ from the drawings in
a number of minor respects. Hopefully, the
version that appears in the drawings will
be an improvement over the prototype!

The modifications

The component parts of the kit consisted
of several lengths of round and
rectangular bar stock of assorted
dimensions, three iron castings for the
bearing blocks, and a partially machined
worm of the right pitch to properly engage
the teeth of the bull wheel. After studying
the drawings and associated description
for some while, | dug out my copy of
“Dividing and Graduating” for further
illumination. The drawings supplied with
the kit seemed to show only the major
differences between the ML7 design and
the Super 7 design, so the full text in
George Thomas' “Workshop Techniques”
was extremely helpful in understanding
how it was all supposed to fit together.
The original dividing attachment uses
plain bearings. There are two identical
bearing blocks either side of the worm,
and a further bearing block at the operator
end of the worm shaft that serves a couple

of purposes; it forms the end thrust
bearing that prevents axial movement of
the worm shaft, and is also used to mount
the various dividing components (dividing
plate, micrometer attachment, and so on).
This latter bearing block didn't really serve
any purpose in my CNC version, so |
discarded it, and decided to control end
float by other means.

Plain bearings are a source of relatively
high friction, which is undesirable in a
stepper motor driven device, so | decided
that | would use ball races either end of
the worm shaft instead. | had a few of %in.
0D, %in. ID ball races to hand that looked
like they would fit in reasonably well size
wise; obviously, close Metric equivalents -
for example 19mm OD, 7mm ID - could be
substituted with suitable dimensional
changes to the bearing blocks and worm
shaft. You could go up to 22mm QD
without too much difficulty.

The remaining two cast bearing blocks
looked to me to be potentially a pain to
machine; it has always seemed to me that
using cast components can be a false
economy (in terms of machining time)
unless the shape is complex — with simple
shapes like these, you spend more time
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“truing up” the sides of the casting, and
deciding how to get a firm hold of its
sloping sides while you do it, than you
would have done making the part from bar
stock to start with, especially if (like me)
you have a metal cutting band saw to
hand. So, these two cast components
joined the other one in the scrap box, to be
replaced by bearing blocks cut from %in. x
1in. bar stock.

Bearing blocks

The design of the bearing blocks can be
seen in Fig. 1. These are simple to
construct; the blocks are cut to finished
size (1.125in. long), and bored in the 4-
jaw chuck so that the ¥in. through hole is
exactly %in. from one end and central in
the 1in. width of the block (see Photo 1).
The counterbore that forms the seat for
the ball race is then machined; the
objective here is for a close, but not
press, fit. There are two tapped holes in
the base of each bearing block to mount
the blocks on the main bearing bar of the
dividing attachment; in my case, | used
UNF 10-32 screws as these were in
plentiful supply in my screw box, but
substitution of any appropriately similar
size (2BA, M5, ¥s BSF...whatever) is
clearly an option.

Once the housings have been fully
machined and finished, the bearings can
be permanently fitted in their seats with
the help of a drop of your favourite
bearing retainer (Superglue works just
fine for this), taking care not to use so
much that the bearing itself gets a
wetting, as there is no alternative at that
point but to chuck the bearing in the bin
and use another one (just don't ask how |
know, OK?).

22

Main bearing bar

The bearing blocks are mounted on the
main bearing bar of the dividing
attachment, a length of 1in. x %in. steel bar
stock; see Fig. 1 for dimensions. The
counterbored holes for mounting the
bearing blocks, and the single counterbored
hole that attaches the far end of the main
bearing bar to the square section cross-
member, are machined to suit the socket
head screws that are to be used. | had the
advantage of being able to use my CNC mill
to spot the positions of these holes (and
also the matching holes in the bearing
blocks), thus ensuring an accurate fit. Once
the main bearing bar has been attached to
the cross-member, at 93.9 degrees to allow
for the helix angle of the worm, the end of
the bar can be filed or ground off to make
the end flush with the cross-member.

Worm shaft

The next job is to machine the worm shaft.
The dimensions are shown in Fig. 3; this is
a fairly simple operation, but should be
performed with due attention to
maintaining concentricity between the
‘worm and the machined portions of the
shaft. One end of the part-machined shaft
had a centre machined in it; | used a fixed
steady and a 4-jaw chuck to drill an
accurate centre in the other end, and then
machined the shaft between centres to the
dimensions shown. The objective is for the
extreme ends of the shaft to be a close fit
in the ID of the bearings chosen for the job.
The short end of the shaft (the right hand
end as seen in Fig. 2) is drilled and tapped
to take a cap head screw; this, along with a
%in. diameter setscrew collar (this can be
machined to suit from a scrap of ¥in. round

bar) at the other end of the shaft, will
provide the means of adjusting the pre-
load on the bearings and thus eliminating
any end-float in the worm shaft.

At this point, a trial assembly of the
worm shaft and bearing blocks will allow
the overall arrangement to be checked.
The set screw collar should be positioned
so that the short end of the shaft doesn't
quite protrude through the far end bearing,
allowing a cap head UNF 10-32 (or
equivalent) screw and washer to be
screwed into the far end of the shaft to
adjust the preload. On final assembly, this
screw will be retained with your favourite
thread-locking compound, but best to
leave it dry at this stage.

Motor mount

Next, machine the motor mounting plate
shown in Fig. 3. Mine was made from a
piece of ¥in. x 1in. x Tin. aluminium angle,
but pretty much anything (brass, steel,
whatever) will work for this. The mount is
designed to accept a NEMA 23 frame size
stepper motor; to do a reasonable job of
driving the Myford headstock, this motor
should be rated for a holding torque of 140
oz-in (approx. 1 Newton-Metre) or more.
The motor is coupled to the end of the
worm shaft by means of an Oldham
coupling, as can be seen in Photo 2. These
can be obtained from Electromail/RS
Components (Ref.4); two hubs are
required, part number 748-085, and the
plastic torgue disc is part number 319-590,
for a coupling that will take %in. shafts.
Other hubs are available with different
bore sizes if necessary. Unfortunately, the
torque discs are only sold in multiples of
10. Alternatively, DivisionMaster Ltd can
supply these couplers in single units.

The motor has a circular register, 1.5in.
in diameter, which matches the
corresponding cut-out in the motor
mounting plate. The final position of the
two holes for mounting the motor, and the
two holes for attaching the motor
mounting plate to the main bearing bar,
should be determined by trial assembly -
the motor shaft and the worm shaft should
be as close as possible to being on the
same axis. The Oldham coupling will
tolerate a considerable degree of
misalignment, but the more misalignment
there is, the higher the frictional load on
the motor, and the less torque is available
to drive the lathe spindle. There should
also be sufficient space between the ends
of the two shafts to accommodate the
torque disc of the coupling without its free
movement being restricted by contact with
the ends of the shafts.

Swinging latch and
clamping plate

The swinging latch that holds the worm in
engagement with the bull wheel is
constructed pretty much as described in
George Thomas's original design, and is
pivoted at the same distance from the far
end of the main bearing bar as in the
original design. The square clamping plate,
cut from %in. x 1in. steel bar, is positioned
slightly differently; however, the
positioning/clamping of this plate is far
from critical, as its purpose is simply to
locate the swinging latch at the right
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position along the main bearing bar. Having
marked this pivot position, | clamped the
clamping plate in pasition, and drilled both
the clamping plate and the main bearing
bar for the clamping screw hole using the
appropriate tapping drill, then opened up
the clamping plate hole and counter-bored
it to clear the screw and its head (M4 cap
head screw in this case). With the clamping
plate in position, the pivot hole can be
drilled across the width of the assembly.
The only deviation from the original
design as far as the latch itself was
concerned was that | chose to tap the
thread M8 and used a wing nut that | had
to hand, rather than machining up a special
nut for the purpose. | found that, as | have
a gearbox fitted to the lathe, | had to
shorten the latch arm somewhat to make it
fit properly, and also had to locate the
latching post rather higher on the
headstock casting than specified — around
the centre of the raised “D” of “Myford”. In
order to get a flat surface, | ground away
the raised letter “D”, so | am now the
owner of a “Myfor” lathe, see Photo 3.

Assembly and
adjustment

The final assembly involves careful
adjustment of the setscrew collar and the
screw in the far end of the worm shaft to
minimize any end-float in the shaft, while
at the same time, not applying so much
pre-load that the bearings no longer run
smoothly. A trial run is advisable before
applying a drop of your favourite thread
locking compound and adjusting the screw
to its final setting.

One of the Oldham hubs is slid into
place on the end of the worm shaft, and
one on to the motor shaft, before
mounting the motor in position; it should
be possible to insert the torque disc
between the two hubs, and then slide the
hubs back to engage with the disc, before
tightening the clamping screws on the
hubs. The hubs | used were of the split
clamp variety; others are available that use
a pair of set screws at 90 degrees to each
other, but the split clamp hubs are easier
to use and avoid marring the shafts and
thereby generating disassembly problems.

The device is attached to the lathe in the
same way as the original design — two
conical pivots engage with the cross
member attached to the end of the main
bearing bar (see Photo 4), and the screws
on the swinging latch are adjusted to
minimize backlash between the worm and
the bull wheel. | found that there was a
minimal amount of backlash that simply
could not be adjusted out — this | put down
to the worm having been cut with a
slightly too wide form tool, or possibly, it
may be a reflection of wear in the bull
wheel itself. It might have been useful to
adjust the angle of the worm relative to
the gear to remove this play altogether,
butin practice, | doubt that this will be a
big issue. If need be, a loop of cord round
the chuck and a weight on the end will
ensure that the backlash is always taken
up in the same direction.

Final words

The final shot in Photo 5 shows the motor
connected to a DivisionMaster controller,
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gration, being
ision/Master.
A

visionMaster

set for 43 divisions, not the easiest
division to set up on a conventional
dividing head, let alone a dividing head
that has a 65:1 worm drive! The ease of
fitting/removing this dividing attachment,
coupled with the convenience of being
able to dial in appropriate angles or
numbers of divisions on the
DivisionMaster controller, make this
approach to dividing operations in the
lathe extremely conwvenient.

A 140 oz-in motor seems to give ample
torgue to drive this setup on my lathe;
however, as the torque needed will
depend on how “free” the headstock
bearings are, it may be necessary to vary
the motor torque accordingly. Needless to
say, when the dividing attachment is
fitted, the lathe drive belts should not be
tensioned, otherwise the dividing
attachment will be attempting to drive the
lathe’s countershaft and spindle motor as
well as the headstock spindle. e
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TAPER TURNING
ATTACHMENT

1. View of TTA mounted on exhibition stand.

aper turning devices seem come
in many sizes and sorts, from
unexpected looking devices on
capstan lathes through to offset
centres via swivelled top slides, not
forgetting CNC devices whose use | fail to
comprehend and the traditional use of the
offset tailstock - with ball-ended centres of
course! | had tried the usual methods on a
centre lathe and, it belatedly struck me,
taper turning devices obviously have their
uses. Most of my work with tapers seemed
to involve either, very short tapers,
chamfers really | suppose, — cut with a
straight edge tool set at the appropriate
angle, sometimes accompanied by a deal
of chatter, or fairly long and shallow-ish
tapers. Taper turning attachments seemed
to me to be the sine qua non for trouble
free shallow taper turning, avoiding the
expenditure of valuable swarf-making time
on re-aligning the tailstock —yes, | know it
is supposed to be a snip, but!

Maturally | did have a specific lathe in
mind (an old 4%in. S&B Model A) but
application to other lathes was considered
as | also have a more ancient 5in.
Drummond which is a very user-friendly
machine.

.
Design
Design, in this amateur’s vocabulary
translates as, “Let's see what other people
have done, make an informed choice and
mix in my own ideas”. Three major design
features required the attention of the
design team,

1. Attachment of any device to the lathe
bed

2. Connection of the device to the cross
slide, and

3. The guiding bits and the angular
adjustment of said bits.
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3. TTA in use.

Malcolm Leafe describes his
award winning device,
designed for a Smart & Brown
lathe

There did remain the, as yet,
unconsidered trifle of detaching the cross-
slide feed screw from its proper place to
allow control of the slide to pass to the
taper turning attachment (TTA). It did cross
my mind also that, it would be neat if the
device could be modified to fit non-S&B
lathes like my treasured 5in. Drummond
which, certainly does not have any of the
S&B conveniences mentioned below.

Cursory inspection of commercial
attachments, well, hurried passing glances
really, showed some alarmingly
sophisticated devices with very clever
attachment methods which fell into the
category of “Who'd have thought of doing
that?” Some manufacturers” devices
would have needed production facilities
not available to me, some would have
been difficult to apply to my lathe and
some, on brief acquaintance were a bit
baffling, the latter usually turned out to
belong to the “Oh now | see!”
classification.

A session of fiddling about armed with
spanners, calipers and other sundry
measuring devices showed that my
decision to buy S&B had been wonderfully
appropriate, as | had known all along, of
course. Stretching along the back of the
bed was a wide, flat, vertical ground
surface with a central tee slot, how
convenient for item (1) above. The
handbook, when | later thought to consult
it, confirmed the use of this surface. My
attention was also drawn to the, previously
unsuspected, quickly detachable (QD)
nature of the cross-slide screw and the
dual use of the QD nut, which, after
removal from its prime duty of retaining
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the cross slide feed screw, served to
connect the (optional) TTA to the cross-
slide. Two of the three items had already
been carefully thought-out on my behalf -

CORNER DETAIL just as it should be. Taking into
RECESSES FOR RAISING BLOCKS/CLAMPING SLOTS ETC. consideration my “knife and fork”

TO ALLOW FOR A CLOSE FIT WITH SQUARE CORNERED construction methods it seemed likely that

PARTS, SHAPE INTERNAL RECESS CORNERS AS the “thing” could later be altered to fit

BELOW. ALLOW CUTTER TO TRAVEL A FULL RADIUS other lathes. It seemed that only the

BEYOND THE TARGET SIZE mounting brackets and the cross slide

attachment method would need to be

m altered. The physical size of the device

could be easily changed to suit the subject

lathe. Photo 1 shows the completed device

on a wooden stand showing the turner's

view; the side facing you in the photo is

the side, which fastens to the back of the
lathe bed. | have also included photos 2

) and 3, which show the thing doing its
intended duty.
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Construction

The drawings, which serve to illustrate the
components, are dimensioned in imperial
units with occasional glimpses of metric
measurements, mainly where milling
cutters and fasteners are concerned. My
workshop is mostly imperial but | possess
parallel sets of measuring tackle and | find
no problems at all with the mix and match
approach. After all, many metric materials
are in sold in sizes, which are in effect
translations of imperial units. Are suppliers
trying to kid us that 6.35 mm is a metric
size? Leaping aboard my hobby horse
which was conveniently parked again the
workshop door | would cite centilitres and
centimetres which are in common use
-neither of which is an S| unit. Is it really
sensible to measure lengths using units of
kilometres or millimetres? Not much
choice there!

Base plate

The essentials were to make some sort of
slide which would guide the lathe cross-
slide which could be swivelled to
different angles, thus | would need a
plate on which to fasten the swivelling
bits. The first component to be tackled
was the base plate (Fig 1). The usual
rummage through the materials stores
(scrap pile) yielded a fair size length of
"left-over” mild steel strip 4in x %in
section. 17in. was decided on as the
exact length required —it was fortunate
that the piece of plate was 17in. long. At
that time | was able to borrow a surface
grinder and the plate was thus surfaced.
Incidentally the dimensions on the

drawings reflect re-measuring my
dismantled TTA for the purposes of doing
the drawings and should be altered to fit
your needs/ circumstances/ desires. The
centre pivot hole was drilled and reamed
-the component (a piece of plate with a
hole in it) was then left and no other
work was done on this until the
maunting brackets had been made.
Photos 4 and 5 show the base plate at a
more advanced stage of construction
together with the bracketry. There are a
number of surplus holes in the base
plate, where visible in the finished device
they were welded up, others were left on
the grounds that they didn't disturb my
aesthetic sensibilities.

6. Attachment brackets -
underneath view.

Attachment to the
lathe bed

The deft use of blocks of wood, paint cans
etc allowed me to balance the embryo
base plate in the back of the chip tray (a lot
of space available here as this was a
Harrison chip tray adapted from a larger
lathe) to size-up the situation. After
recovery from back injury due to bending
over the lathe whilst holding heavy chunks
of metal at arms length | generated a few
scribbled sketches of brackets for fixing
the device to the lathe. The brackets are
shown in Fig. 2. They can be seen in Photo
6 with one bracket attached to the base
plate and one just idling around. A long

1518
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/-3:’1 6" BSW
’ !

1.9"

A

!
\Gmm OR 1/4"UNF

/ RECESS TOP & BOTTOM 0.040" DEEP

BORE 1.25"

HOLE IS FOR
APPEARANCE ONLY

RAISING BLOCKS
2 OFF
MAT'L: CAST IRON

Fig. 4 Raising blocks
(2 off)
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8. End view showing
section of guide bar.

piece of structural steel angle was used for
the two handed brackets, the handing is
for appearance; they can be plain straight
brackets. As you will know structural angle
is not of constant thickness through the
section and so, after removing two 3in.
wide sections with a saw, strips across
their inside faces were machined flat on a
small shaper to give a datum for mounting
them on the miller. The brackets at 5%in. x
4in. x 3in. are awkward to hold and | think
(it was a few years ago) that | bolted them
to a box angle plate which was in-turn
bolted to the mill. They are faced all over
the bolting surfaces and the tenon
recesses were milled to match the width
of the tee slot on the back of the lathe The
photographs show that my brackets have
two tenon recesses as | had planned to
have an alternative higher mounting to
use with a profile turning conversion,
which has yet to come to pass. The
position of the tenon slots should be
identical on the two brackets in relation to
the top face. The 40 thou rectangular
recesses on the top face also need to be
identically positioned as they are used to
locate the base plate. These recesses need
to have square corners, which is difficult,
and so | cleaned out the corners by
running the cutter exactly one radius
beyond the target size —a sketch in Fig. 3
shows what | mean.
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As | did not use castings or welding, the
brackets/supports for the base plate are
made in two pieces. The 40 thou deep
recesses in the bracket tops accommodate
the raising blocks, which are shown in Fig.
4. Simple blocks but they need to be square
and a matched pair. Shallow reliefs are
machined between the bolting faces and
the centre hole is simply for appearance (|
don't think that reducing the weight really
matters in this case). | had some convenient
cast iron stock, but MS etc is obviously OK.
‘When complete, check their location and fit
into the bracket recesses and drill/tap the
fixing holes. | used 6mm x 25 mm button
head Allen screws.

To complete this group knock out the
location tenons to be a nice fit in the rear
bed tee slot and make the tee nuts
likewise. Match drill the parts =mine use
¥in. UNF bolts and each one also has two
kin. dia. spring dowels (Roll pins).

The brackets/ raising blocks can now be
attached to the lathe rear face —probably
after clearing the bed tee slot free from the
debris of ages, unless you keep your lathe
immaculate...| had perforce to resort to
scraper, old hacksaw blade, brush etc. The
assembly of the brackets and raising
pieces is shown in Photo 7.

A magnetic base and a d.t.i. can be
slapped on the back of the cross slide (a
lovely flat area, | bet that all sorts of things

could be fastened there) and the brackets
can be “clocked”. The tops of the raising
blocks ought to be level in the horizontal
plane otherwise any tapers which you turn
will be subject to the sort of errors caused
by not having a tool at centre height when
using an offset tailstock or top slide swivel
set-up. Any such diametral errors will
small but there is another consideration in
that misalignment may introduce
complications with binding of the dovetails
when traversing the TTA. The fore and aft
location (i.e. lateral distance from the lathe
bed) is preferably identical for the two
brackets but it is not of too much concern
but, it may lead to some fitting work and
awkwardness when fitting the base plate
to the raising blocks.

Other makes of
lathe

At this point in the metal mangling, if your
lathe is not of the S&B variety it is worth
squeezing in between the machine and the
wall -if your is located as mine is then the
accent is very much on squeeze— armed
with a mirror, paper/pencil and rule to
visualise the necessary fittings. If you are
loath to drill holes in the lathe bed then do
as some manufacturers do and clamp the
TTA to the bedways. Perhaps brackets like
mine but reversed so that they stick up and
not down plus a couple on neat clamps to
fit the bedways? —t'would not be difficult.

Once more to the
base plate

The lengthwise distance between the
raising blocks/ brackets is to choice but it
will be best if you avoid the areas of the
base plate which will be occupied by the
clamping slots and the adjustment screw.
The two recesses shown in Fig. 1 need to
be machined in square-cornered fashion
and exactly in line to just fit the tops of the
raising blocks -this locates the base plate
without using dowels. Note that the closed
side of the recesses face towards the lathe
bed. Suitable holes are match drilled for
fixing screws — mine are % BSW Allen
screws (if you've got ‘em, use ‘em), they
need to be countersunk into the upper
surface of the base plate. Alternatively, the
plate could be clamped to the raising
blocks and, after careful checking, the two
may be doweled and screwed together
thus avoiding a milling operation.

The complete assembly of brackets/
raising blocks and base plate should clamp
neatly to the reverse face of the bed
without any “pulling down” when the
bolts are tightened. Should you be as
lucky as | was, you will be able to slacken
the Tee nut bolts and slide the TTA to re-
position it along the back of the lathe —but
it is a bit of a stretch. If you undo the Tee
nut clamp bolts too far then you will also
discover that (a) the TTA is heavy, mine
weighs in at 28 |bs and, that (b) you are
holding it at nearly arms length.

Guide bar

If you like milling, it must be your
birthday. The guide bar (i.e. mine) is made
from a length of 2in. x 1in. mild steel bar,
16in. or so will do. | suggest that you
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roughly mark out the clamping and
adjustment slots on the base plate with a
felt tip pen and then arrive at the length for
your application. Plonk the embryo guide
bar on top of the baseplate in position at
the back of the lathe and scrutinise
thoroughly then decide how long it is to
be. Bright mild steel was my “choice” -the
piece of bar was a gift is my excuse.
However, its use did require a tad of extra
work but as a bonus it provided some
amusement to fellow ME's. | suggest that a
modicum of stress relieving or whatever is
desirable to reduce the “tad” of extra work
and the amusement factor. Black bar may
be better all round, or cast iron.

My favourite technique of
procrastination was called upon in making
this component. The dovetails were
machined on the miller with the bar
fastened to the table using two clamps on
the longitudinal centre line, the clamps
were shifted and the upper face relief was
completed. After turning it over, the
bottom face was cleaned up and the centre
%in. hole for the pivot drilled and reamed. |
then used up a lot of procrastination - and
left it for 5 years whilst | built a steam
engine. The stress relief period of 5 years
was judged to a nicety, the shape was
such that Robin Hood could have fitted a
bowstring, nocked his favourite arrow and
terrorised Nottingham with it. The result
was unexpected, especially as the
machining was almost symmetrically
disposed about the bar. A “tad” of extra
work was called for.

However, after re-machining the
bottomn, top, relief, sides and the dovetails
all was nearly well, it only took a further
week of evenings with scraper, oil stone,
surface plate and straightedge to finish it -
but the guide bar did look good!
Procrastination does pay. A similar period
was spent removing “hi-spot blue” from
my person, it gets everywhere. It ill
behoves me to assign base motives to the
giver of the gift of 2in. x 1in. bar — but my
tale of woe did cause some amusement -
everything has its purpose. The guide bar
is shown in Photos 8 and 9.

An alternative
guide bar

Before starting “design” | had pondered
on the need for the guide bar to be of
dovetail section. Dovetails provide lateral
guidance, and vertical control and permit a
measure of adjustment for sloppiness
(whether due to wear or whatever) when
provided with gibs or, as on some boring
heads, they are split and provided with
clamp screws. A taper turning attachment
needs lateral guidance; that is the whole
point of its existence, but vertical control?
If using a dovetail, then, when the TTA is
assembled on the lathe, the cross slide/
lathe bed had better be parallel with
theslide and guide bar of the TTA or there
may well be a certain degree of binding
due to unintentional vertical displacement
of one relative to the other. So, why not
use a rectangular guide bar? A plain piece
of 1%in. x 1in. MS bar would serve. Make
the slide as before but forget the dovetails
and mill it out with a plain cutter, fit a gib
piece and retaining strips rather as, |
believe Myford use on their lathes. This
will save a lot of bother and you could
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perhaps use the piece of bar “as received”
-this really is a time saver. But, no
apologies, | like dovetails and there may
be some reason for their use, which | have
overlooked and there are a lot of them
about, dovetails that is.

Yet again - the
base plate

At this stage we have the base plate with
just a centre hole and the raising block
mounting points and the guide bar with
dovetails and a centre hole. The next stage
requires a miller with a biggish rotary table
or perhaps a device such as is used to mill
the slots in valve gear links in conjunction
with a vertical slide. The base plate is
removed from its mounts, located on a
2in. high ¥in. dia. stub centre arbor in the
rotary table and clamped securely along its
edges leaving the centre free. The guide
bar is then plonked on top, also on the
stub centre arbor to locate it, centred
neatly along the base plate and clamped
down. The job will be on the miller for
some time.

The first job is to drill one of the %in.
clamping holes in the end of the guide
bar and to continue it through the base
plate; a jack may be useful if there is a lot
of overhang. A quill feed will save
winding the table up and down and is
more sensitive. Pop a centre drill in
whatever chuck you use and follow it up
with a full-size drill -do not bother
reaming, they are only clamp holes. |
have a few ¥%in. and %in. dia. stubs
screwed 20 t.p.i. to fit a Clarkson chuck
which are bored to take centre drills and
stub drills retained with a grub screw,
very useful for this sort of job. After
drilling through, unlock the rotary table
clamp, disengage the worm, turn the
table through 180degrees and drill again.
Remove the guide bar from the rotary
table, do not move the miller table and
leave the base plate clamped down. Swap
the drill for an end mill and mill the
arcuate slots through both ends of the
base plate, using the %in. hole through
the base plate as the entry point for the
cutter. Thus the guide bar clamp holes
and the clamp slots at both ends are all in
alignment without any fiddling with
measurements,

If the base plate has been clamped to
the rotary table upside down i.e. with the

v 9. Underneath view
of guide bar.

face which will be the underside of the
finished job upwards, then the next step is
to machine the tee nut recesses around
each arcuate clamping slot. | used a %s
cutter for this, as it permitted less material
removal when overrunning the intended
size to give square ends to the recesses
—this allows the tee nuts to move right up
to the ends of the curved slots. The
recesses were cut 0.160in. deep and
0.870in.total width. If you don't mind the
Tee nuts protruding below the base plate
then, this can be neglected, just make the
usual style of tee nuts.

The base plate was then removed and
replaced by the guide bar using the same
set up. The miller head was tilted to
30degrees from the vertical, the miller
table was run away from the cutter and,
without changing the cutter, the
decorative sloping ends of the guide bar
were machined, they form a neat surface
for the fiducial mark which is to be
engraved or scratched thereupon. Again
the guide bar and base plate were
swapped (location is automatic using the
centre plug) with the guide bar aligned
with the centre of the base plate (base
plate correct way up) and clamped in
position. The purely decorative ends of
the base plate were then machined using
the same angled cutter set up as used for
the ends of the guide bar, again, a jack
may be useful if there is much overhang.

Graduating the
base plate

The assembly of guide/ base was then
clocked parallel to the miller table and
adjusted so that the centre of the rotary
table aligned with the machine spindle.
The milling machine head was restored to
the vertical and the spindle brake applied
via a luggage elastic/ bungee rubber
between it and a convenient tool rack on
the wall. The milling cutter was replaced
with a short %sin. dia. HSS tool (broken
end mill) ground like a parting tool and
both ends of the base plate were
graduated at 1degree intervals. The cut is
put on by raising the miller table, cutting
towards the centre of the base plate.
Division was, of course plain sailing using
the rotary table. The graduations may, of
course be omitted as it is traditional to set
the device with a clock gauge and a

sample taper.
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1. New head and motor fitted to X3

n a previous article | described fitting
an HTD belt drive to the head of the
X3 mill. The reason for doing this was
to reduce the amount of vibration of
the tool and to consequently improve the
surface finish of the clock parts profile with
CNC. The HTD belt did improve the finish |
obtained, never the less | decided to see if
| could improve the finish even more by
replacing the head and the spline drive
spindle. (Mills with a guill feed have a
sliding spline arrangement, which in order
to slide freely, must have slight backlash,
which in turn can cause vibration.) |
decided to make a head with a plain ball
race spindle driven with an HTD belt by a
variable speed DC motor. For ease of
construction the spindle would be bolted
on to the front of the head. To ensure the
spindle was set precisely vertical the front
and back surfaces of the head were
carefully machined parallel and the body
of the spindle set between two clocked
guide rails. Photo 1 shows the finished
and fitted head and spindle. The two
ground guide rails can be seen on either
side of the spindle body. After some
further thought, | realised that this spindle
design and construction of the head
offered some distinct advantages. The oil
nipples in the body of the spindle allow
the ball races, in which the spindle runs, to
be regularly lubricated. Regular lubrication
of the spindles of most mill drills is difficult
and in some cases impossible. A further
advantage of the design is that it allows
other devices such as a high speed
spindle, to be easily attached to the head.
The downside is of course, that the
versatility of a manual quill feed is no
longer available, but as my work is so
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predominantly CNC, this is of no
consequence. When | do require manual Z
axis control, the electronic handwheel
device described in an earlier article makes
it easy and convenient.

| also decided to replace the motor and
speed controller that came with the mill.
The DC motor supplied runs perfectly well
but does get quite warm if it is run at full
speed for any length of time. Most of the
heat arises as the result of eddy current
losses generated within the motor. |
replaced the DC motor with a % hp DC
motor made by Bodine Electric in the USA
and the speed controller with one made by
KB Electronics also in the USA. The speed
controller uses, what is referred to by KB,
as “Whisper Technology”. This involves
driving the DC motor with 15 KHz square
‘waves. The effect of doing this is to reduce
eddy current losses to almost nothing as
well as suppressing arcing at the brushes.
The Bodine motor has no fan cooling and
with the motor fully exposed (see Photo 1)
it barely gets warm even after several
hours running at full speed and more
importantly is almost silent and totally
vibration free.

Readers may at this stage be wondering
if the expense in terms of materials and
time to replace the head, is really worth it.
The same thoughts went through my mind
as | set about doing it. All | can say now is
that for the kind of work | undertake, | am
very glad | did. The finish | get with CNC is
immaculate provided | set the job up
correctly and use a really sharp cutter.

The dimensions of the replacement head
are shown in Fig 1. | had my head made as
an iron casting, essentially a rectangular
box, open on the underside. The main
reason for using cast iron {and the same
philosophy applies if you fabricate the
head out of mild steel plate), was to make
the head reasonably heavy. The weight of
the head does affect the quality of the
finish you will achieve with CNC since the
sheer inertia of the head has the effect of
damping any residual vibration that is
generated during cutting.

If you intend to have the head cast you will
have to make a pattern of the head first
out of wood. In order for the pattern to be
easily removed from the green sand used
to make the mould, the pattern must have
adequate draw. A 1.5 degree taper on the
sides of the pattern should be sufficient.
The internal corners of the four sides of

the pattern need to be filleted, again to
allow the pattern to be easily removed
from the sand mould. Make the external
dimensions of the pattern at least 3mm
greater than the dimensions of the head to
allow for enough material to machine out
any irregularities in the casting. Itis
important that the finished front and back
faces of the head are absolutely parallel
and flat. The top face of the casting needs
to be flat and square to the front and back.
| was very lucky to have access to a large
mill and a surface grinder and a good
friend who did a superb job finishing the
head for me. The dimensions of the back
plate that attaches the head to the vertical
column are shown in Fig 2. The back plate
is made out of 15 mm bright mild steel
plate. Details for fitting the plate will be
given later. This plate will have to be
machined front and back, again to ensure
that these faces are precisely parallel. If
you can have them ground, all the better.

If you don't have access to a large mill and
a good friend then | suggest that you
fabricate the head out of 15 mm thick
bright mild steel plate. The fabricated head
is built up from four additional plates {two
sides 190 x 85mm, top 190 x 130mm, and
front 100 x 86mm), which attach to each
other and the backplate in a similar
manner as the casting to backplate. Make
sure that the supplier of the pieces of plate
is prepared to cut the five pieces close to
size for you. The plate as supplied will not
be flat enough or the edges precisely
square to ensure that the sections will
assemble squarely. You will have to mill
both the front and back of each section flat
and all four edges of each plate square.
The head can now be assembled. Begin
by drilling all the holes for the countersunk
M4 Allen screws and the holes for the
3mm dowel pins indicated in Fig 3 in the
two side sections and the top section.
Begin by joining one side section to the
front. Clamp the two sections together and
check that the front and the side are at
exactly 90 degrees to each other. Using the
two previously drilled dowel holes as a
guide drill the holes in the edge of the
front plate for the two dowels. Fit the two
dowels into the side of the front plate
using Loctite 326 adhesive. Clean off any
excess Loctite. Fit the side plate in position
and check that the two plates are still
correctly positioned, Following the same
procedure fit the second side plate and the
top again only using dowels. Assemble all
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MAT'L: 15mm STEEL PLATE

31



2. Spindle housing fitted to head.

3. Detail view of motor mounting.
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Fig. 3 Fabricated head parts
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four plates checking that that all four are
correctly positioned at 90 degrees to each
other. Now drill and tap all the holes for
the 4 mm hex head screws. Reassemble
the four plates and secure with the 4 mm
hex heads. Disassemble and then
reassemble applying Loctite 326 at each
joint. Do not apply the Loctite directly from
the bottle to the steel surfaces. Squeeze
the amount of Loctite you intend to use
onto a piece of glass or Perspex and then
transfer the adhesive to the work using a
toothpick. Loctite 326 is 5o reactive that if
you apply the adhesive directly from the
bottle to the work there is a good chance
that contact with the steel will cause the
contents of the bottle to set. | have had
this problem with Loctite 603 and given
the expense of 326 | now take no chances.

Drill all the holes in the back plate shown
in Fig 2. Before drilling the holes for the 10
mm hex head bolts that attach the head to
the column check that the position of the
holes given in Fig 2 match those on your
machine. Fit the back plate to the column
securing it with a couple of parallel clamps.
The sides of the plate need to be positioned
at precisely 90 degrees to the table of the
mill. This is easiest done by lowering the
plate using the Z-axis and clocking one side
of the plate. When the plate is correctly
positioned drill and ream the two 6 mm
dowel holes. These holes are initially drilled
5.8mm in the plate and then used as guide
holes to drill into the column. The holes are
then drilled to 5.9mm and finally reamed
Bmm in situ. 8 mm hardened steel parallel
dowels will later be set in the back plate
with Loctite 326. The back plate can now be
attached to the rest of the head. Make sure
that the sides of the head are precisely
parallel to the sides of the back plate before
you drill the holes for the dowels. Re-
assemble and check the alignment before
drilling and tapping the holes for the hex
head screws. Finally re-assemble applying
Loctite 326 to all the joints.

With the head fully assembled you need
to check that the front and back of the
head are parallel. Clamp the head onto the
mill table and with a dial gauge in the
spindle check the front of the head. If itis
not exactly parallel with the back you will
need to skim the front until it is.
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If you have used a cast head follow the
procedure outlined above to fit the back
plate to the casting. The paositions of the
two 6 mm dowels and the 4 bolts to attach
the plate to the casting are shown in Fig 2.
When you have drilled the two 5.8mm
holes for the dowels in the column remove
the plate and fit it in position on the
casting. Now drill two 5.8mm hoes in the
casting for the dowels to position the plate
on the casting. Replace the plate on the
column using two lengths of 5.8mm mild
steel to accurately re-position the plate.
Clamp and drill and ream the dowel holes.
Remove the plate and reposition the plate
on the casting and ream the holes in the
casting to 6mm. Fit the two 6mm dowels
in the plate. The dowels in this case should
extend on BOTH sides of the plate. Bolt the
plate securely to the casting.

The cover that protects the belt and the
top of the head can be made next. Again
this can be made as a casting in
aluminium or it can be fabricated out of
6mm aluminium plate. | had mine cast;
however in retrospect it would have been
a lot easier to have fabricated it. The
problem | had was holding the casting to
clean it up and then mill out the hole for
the motor and access to the top of the
spindle. The dimensions of the cover are
given in Fig 4. The way | would fabricate it
would be first to mill the two side panels
and the front panel to size. At the same
time | would make a plywood back the
same size as the front panel. | would then
glue the front panel to the two sides using
Loctite 326 using the ply panel to keep the
sides square with the front. To reinforce
the glue joint, drill and peg the joint,
setting the pegs in place again with Loctite
326. Using the front and sides as a pattern
mark out the top and then, mill it to size.
The cover can now be put to one side until
the spindle is made and the motor you
intend to use has been fitted to the head.

For this you will need a piece of mild steel
bar 110mm diameter and 110mm finished
length. If you can get EN1A mild get it. |
used round stock, as | could not get a
piece of rectangular stock of the
appropriate dimensions. In some ways
round stock is easier to work. My lathe
was just not large enough to hold and turn
pieces of steel of this dimension safely. A
Myford ML7 certainly would not be
adequate for this job but | was fortunate to
have access to a lathe with an accurate
10inch 3-jaw chuck.

The finished dimensions of the housing
are shown in Fig 5. If you are in any doubt
about the accuracy of your 3-jaw chuck |
advise using a 4-jaw. Begin by facing off
one end of the bar and turning the outside
true. Reverse the bar and using a dial
gauge, check that it is running true. Face
the end and turn the remainder of the
outside true. Now drill and bore a hole
right through the length to exactly 42mm
for the 25mm i.d. ball races. The finished
size of the hole should allow the ball race
to just slide in without applying any force.
The sides of the housing should now be
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milled to the dimensions given. Take care
to ensure that the bore of the housing and
the back surface that bolts against the
front of the head are exactly parallel.
Finally drill and countersink the two holes
for the Bmm hex head bolts that attach the
spindle housing to the head.

The ball races (Ref. N0.69052Z27) are
separated by an 82mm length of steel tube
glued in the 42mm hole bored in the
spindle housing with Loctite. The separator
is best made from a length of 3mm wall
steel tubing 44.4mm diameter (1.75 inch). |
found a piece at my local farm machine
repair shop. If you cannot find a suitable
piece one other option is to turn a piece
out of solid bar. The tube should be an
easy sliding fit. The tube is glued in to the
tube 9mm from the bottom of the housing
and 19mm from the top.

| chose to fit a separate spacer tube. It
would of course be equally valid to
machine individual locations for each
bearing, leaving the spacer material integral
with the housing. It was felt that for me, the
given arrangement was more convenient,
as the bore could be taken straight through
at one setting, rather than re-chuck and re-
centre for the second location, with a
potential for loss of accuracy.

The two oil nipples are fitted into the
housing next. The nipples | used were
threaded 6mm. Drill 2mm holes through
the housing in the centre of the housing
6mm from the top and12 mm from the
bottom. Drill and tap each hole 6mm for a
depth of Bmm for the oil nipples.

The success of the entire project depends
on the accuracy of the spindle, so although
no tolerances are guoted, you need to aim
for the best you can achieve. My spindle is
fitted with a No.2 Morse taper, because the
ER 20 collet holder | use for milling cutters
has a No.2 Morse taper, as do all my other
itemns of tooling. All the Moarse tapers are
threaded for a %in. Whitworth draw bar.

| made my spindle out of a 200 mm
length of 40 mm diameter ENTA mild steel
bar. Again | chose EN1A because it
machines so well and gives an excellent
finish. There is no need for the spindle to

5. Arrangement for cutting an internal gear.

be hardened as it is running in ball races.
You do however need to be careful to keep
the Morse taper clean and free of swarf so
as not to damage it.

The dimensions of the spindle are
shown in Fig 6. Before starting to turn the
spindle you will need to have a 100 mm
length of silver steel bar. If the draw bar
you intend to use has a % Whitworth
thread the silver steel bar needs to be
10.5mm. If the draw bar has a 10mm
Metric thread, the bar might be increased
to 11mm in diameter. Face off both ends of
the bar and drill centre hole in one end.
The length of bar for the spindle is too
long to be safely turned without using a
fixed steady. Grip one end in a 3-jaw chuck
and support the free end in the steady.
Using a clock adjust the steady until the
bar is runs true. Face off the end of the bar.
Now drill and ream a hole 110mm deep in
the end of the bar, to suit your chosen
draw bar. Remove the fixed steady and
carefully clean all swarf from the hole.
Insert the length of silver steel bar to a
depth of about 75mm applying a small
amount of Loctite 603 to about the last 20
mm of the rod as you insert it. Allow the
Loctite to cure for a few minutes. With the
spindle blank supported now by a live
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centre turn the shaft of the spindle to size.
The ball races should be a sliding (not
loose) fit on the spindle shaft. Finish the
shaft with wet and dry paper ending with
1200 grade.

The No.2 Morse taper is turned next. For
this you will need a No.2 Morse taper
reamer to finish the taper. If you haven't

(see text)

got a reamer it is worth getting one if you
have Morse tapers on other machines in
your workshop. The reamer is only suitable
for the very final finishing of the taper so
you will have to turn the taper initially with
a boring bar. Before starting, the top slide
should be set at the angle of the taper. The
easiest way to do this is to use an existing
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Fig. 5 Spindle housing

Morse taper as a guide. Support a Morse
taper centre between centres and adjust
the angle of the top slide until it moves
parallel to the surface of the taper.

Grip the spindle by the 20mm diameter
section in a 3-jaw chuck. You may wish to
use a strip of aluminium to avoid marking
the work. Support the end of the spindle
with the fixed steady applied to the shaft
in the 24mm recess. Drill and bore a hole
90mm deep 13.5mm in diameter. This is
just a shade under the diameter of the end
of a ‘2 Morse taper. Don't worry if the hole
is very slightly out of true. This hole
should break through into the hole drilled
from the other end. Remove the spindle
from the 3-jaw chuck. Grip the 10.5mm bar
in a collet if you have one or else hold it in
a 4-jaw chuck. Support the other end with
the fixed steady. Clock both ends of the
spindle shaft to ensure it is running
perfectly true. The Loctite holding the
10.5mm bar in the spindle is strong
enough to allow light cuts. Using a
suitable boring bar turn the taper in the
end of the spindle. Periodically check the
depth a Morse taper will insert. Stop when
the Morse taper inserts about 10mm short
of the required depth. The taper can now
be finished with the reamer. Support the
reamer with a tailstock centre to ensure
that the taper remains true. Use plenty of
cutting fluid and clean the swarf off the
reamer frequently. Continue checking the
depth to which a Morse taper will insert.

Remove the spindle from the 4 jaw
chuck. Heat the end of the 10.5mm bar
sufficiently to break the Loctite joint and
remove the bar. Reverse the spindle and
hold the taper end in the 3-jaw chuck.
Support the other end with the fixed
steady. Clock the end of the spindle shaft
to ensure it is running perfectly true. The
end of the spindle is now threaded with a
Tmm pitch for the two spindle locking
rings. The 10.5mm bore can then be
tapped with a 12mm x Tmm metric thread
for a depth of 25mm. This thread will
accommodate the upper end of the draw
bar shown in Fig 7.

The above is the way | made my spindle.
The spindle is accurate to a bit better than
0.01mm, certainly precise enough for all
CNC applications. It would probably be
quite feasible to adopt an entirely different
order of operations, and perhaps complete
the internal features first, and follow by
using a Morse taper insert steadied by a
female centre in the tailstock.

The dimensions of the two spindle
locking rings are illustrated in Fig 8. These
are made from a length of 30mm diameter
mild steel bar threaded with a Tmm pitch.
Mill a flat on either side, as illustrated, for
a spanner to tighten up the rings.

Insert the bearings into the housing and
fit the spindle in position. Retain the spindle
with the two locking rings. These need to
be tightened up just enough to take up any
end float in the bearings. The bearings can
be left loose or held in place with a couple
of dabs of Loctite bearing fit. Fit the bottom
bearing first and use the spindle to line up
the upper one until the Loctite cures.

The draw bar | made for the spindle was a
differential thread one. The details are
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illustrated in Fig 7. The end that screws
into the tool holder is threaded with a
relatively course thread (%in. Whitworth in
my case), the other end that screws into
the spindle has a finer thread, Tmm pitch.
When the draw bar is tightened up one
turn of the fine thread draws the tool into
the spindle by the difference in the two
pitches. Unscrewing the draw bar causes
the reverse to happen which ejects the tool
out of the taper.

The draw bar is made in three parts. For
the %in. Whitworth thread | used a 50mm
length of studding with one end turned
down to 6mm. For the threaded top end |
used a 10mm hex head bolt 40mm long. |
turned down the threaded portion to 6mm
and the head to 12mm and cut a Tmm
pitch thread in the head of the bolt. The
two were then glued with Loctite 326 into
a 100 length of 10mm bar drilled 6mm at
both ends. A 10mm Allen key is used to
tighten up the draw bar.

Photo 2 illustrates the attachment of the
housing to the head. The two guide rails on
either side of the housing line the spindle
up vertically. | used 100mm lengths of
6mm gauge plate for the rails. Drill the
holes for the two 3mm dowels initially
2.9mm and the two 5mm hex head bolts.
At this stage, drill the holes for the 5mm
bolts 4.3mm this being the tapping size for
5mm. Clamp one of the guide rails to the
front of the head. Using a clock set the
inside edge of the rail vertical by raising
and lowering the head. Using the upper
bolt hole as guide, drill and tap just this
one hole in the head. Expand the hole in
the rail to 5mm and drill the countersink.
Bolt the rail to the head and clock the
inside edge again to set it vertical. Clamp
the rail and tighten up the bolt to secure
the rail in place. Now drill and ream the
holes for the two dowels. Insert the two
dowels. Finally drill and tap the hole for the
second hex head again using the initial
hole as a guide. Clamp the spindle to the
head lining it up against the guide rail.
Following the same procedure outlined
above attach the second rail. With the rails
in place the two holes for the Bmm hex
head bolts that attach the spindle housing
can now be drilled and tapped.

| replaced the original DC motor as well as
the speed controller. | have to say | did
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have mixed feelings about replacing the
motor, howewver having done so | am very
pleased that | did. The motor and spindle
are fitted with 30 tooth 5mm pitch 15mm
wide HTD pulleys with a 400 mm long
belt. Photo 3 illustrates the motor
mounting. The two front pillars that
support the motor mounting have been
scalloped to give extra clearance for a
larger pulley and belt to drive a high
speed milling spindle (see Photo 4). | have
not provided dimensions for a motor
mounting, as the mounting will depend on
the motor selected. Any reader wishing to
use the Bodine Electric motor | used

Fig. 6 Spindle

{model 4033 see www.bodine-
electric.com) is welcome to contact me for
details. Details of the KB Whisper
Technology speed controllers can be
found on the KB web site
{www.kbelectronics.com).

As mentioned earlier the advantage of
the bolt on spindle is the ability to easily
remove it and attach other devices to the
head. Photo 4 illustrates a high speed
spindle running at about 8,000 rpm
bolted to the head. Photo 5 shows an
internal cutter drive attached to the
head being used with CNC to cut an __
epicyclical gear.
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AN INTRODUCTIC
AND ITS

7. The furnace hearth following the explosion caused by using excess water in the mix.

Small scale liquid
metal hazards

There is always the potential risk of a
fire when metal melting and casting is
carried out, usually as a result ofa
liquid metal splash or accidental
spillage. For just this reason, it is
advisable to have the following
random list of items available in your
melting area, always ready to use:

i. A fire extinguisher, containing water
if gas firing is being used, or if
electric melting is taking place, then
the cylinder supplier's
recommended alternative;

ii. A bucket of dry sand, for spreading

to limit the extent of any liquid

metal run outs;

At least one fire blanket, preferably

larger than those sold for domestic

cooker fire prevention. These are
useful in preventing the spread of
fires, also for body protection;

iv. A spare gas cylinder key, keptin a

‘Break the Glass' emergency box

near the cylinder;

A first aid box, containing an eye

bath and items for treating burns

also a container of clean water for
cooling skin burns, if no tap and
hose is available very close at hand;

V.

The reasons for including each of
the above items are self explanatory,
but there may be others you would
wish to add to your own list.
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Refractory
installation
preparations

The refractory castables chosen for our
furnace come from a group of
alumino-silicate products that can
withstand hot face temperatures of
1200deg.C or more. Thermal conductivity
data for a suitable castable and board
insulation was given in part 1 of this article
as Table 1; (technical data for both from
Ref.7). These refractories retain
considerable heat within the lining, whilst
at the same time allowing controlled loss
via the cold (steel) face. They possess
sufficient hot strength for the required
task, always provided that no attack
harsher than that arising from flame
passage or heat erosion is involved.

The steps for pattern setting, refractory
preparation and casting are now
described. All patterns whether of wood or
metal, must be well coated with grease
before installation, so as to allow easy
removal to take place without damage to
the ‘green’” refractory. If no lifting
equipment is available in the workshop it
is recommended that before refractory
installation commences, the empty steel
shell is placed in the proposed operating
position and set upon two substantial
pieces of 25mm angle iron, long enough to
safely support the base as shown in
Sketch 1 given previously; this allows
controlled base heat loss to take place
without causing damage to the
workshop floor.

Alan Furness discusses furnace
construction and associated
equipment.

Furnace base

The first job is to install the 15mm thick
insulation board or alternative castable,
then it is simply a matter of mixing the
selected refractory according to the
makers instructions and installing it, in a
level plane to the required thickness of
130mm. (15 + 115mm)

Furnace body

A wooden burner pattern 115mm dia,
tapering slightly over its 170mm length,
must be firmly secured at its 115mm dia.
end to the burner support frame, so it
maintains a horizontal pattern position
during refractory casting. Suitable infill
material must be packed around the
wooden pattern, to prevent refractory
spillage around the hole space in the shell.

The 10mm thick insulating board must
be cut to size and installed, by using
wire loops passing through periodic
moisture drainage holes to retain it in
close proximity to the inner steel
surface; the wire can be removed once
casting and drying out has been
completed. In the event that an
insulating castable is used in place of
fibre board, a suitably sized metal or ply
former needs to be greased and
installed, to ensure that the required
castable thickness will be achieved.

The next step is to install the 2-3deg.
tapered central pattern with a top diameter
of 410mm, in the correct central position.
One or more items of sufficient weight to
prevent the pattern moving should be
placed inside it whilst tamping of the
refractory castable around it takes place.

Refractory
installation

Before any refractory installation
commences, it is essential that one can
conduct the full cycle of mixing and
installation for each of the three furnace
components non stop and without any
interruption, (or compulsory shopping
trips). Otherwise, oxidation of an
unfinished surface may prevent structural
homogeneity and allow premature failure
at these interfaces to occur. It is quite a
different matter at the joint between side
walls and base, because a small amount
of differential expansion and contraction
must be able to take place at this
interface.

Model Engineers’ Workshop



Once mixing with the refractory
manufacturers recommended amount of
water, (and no more), has taken place,
(despite the strong feeling it's not wet
enough), also any makers recommended
time lapses have expired, the base casting
operations should be completed and
covered with damp cloth to prevent
premature dry out. The cast base must be
allowed to set completely for a day or two
before casting the body lining commences.

Small additions of refractory should be
made around the circumference of the
centre pattern and without damaging the
outer insulating board, tamped down
using a knobbed rod shaped like a small
sized ball pein hammer head. Further
uniform amounts of refractory must be
added and tamping continued until filling
is complete and the top surface is level.
The pattern should be left in place and a
damp sack cover again used to prevent
premature drying out.

It may be advisable to cast this small
quantity of refractory at the same time as
the base. Alternatively, a fresh refractory
mix must be prepared, after the centre, or
three quadrant patterns have been secured
in appropriate positions. Filling and
tamping as per the furnace body should be
carried out until the finished surface is
level; it too must be covered and left to
set.

‘Left overs’ must not be “re vitalised” with
water and used for the furnace but need
not be wasted. A workable surplus can be
tamped into a prepared trough mould with
sloping sides and ends and after proper
drying and firing it can be used as a
{preheated) ingot mould for surplus liquid
metal, which if left in the crucible to
solidify, may well cause it damage.

The explosive events that can accompany
turning inherent refractory moisture into
steam, have already been emphasised, but
Photos 7 and 8 serve to confirm such a
happening. Those carrying out a new
installation in an aluminium plant (in
Portugal), seriously exceeded the
recommended water content so that they
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could bucket pour it instead of tamping it
in place. Thus, shortly after low gas
preheat had started and no metal had yet
been charged, the retained moisture
rapidly turned to steam and 10 tonnes of
refractory castable blew up, completely
taking off the two part roof with integral
electric heaters, also distributing debris
over a 50 metre square area of the factory.
As we wish to avoid such dangerous
activities, the following procedures are
recommended and if at all possible, the
steps from 3-5, should be carried out
without any break in the sequence:

Obtain a suitable temperature
measuring instrument; more details
on this item later;

Leave the furnace refractories to set in
a cool frost free atmosphere, for
several days;

Place a quantity of kindling wood in
the crucible cavity and light it. Keep a
slow wood fire going for uptoa 12
hour period if possible; place the lid
on to retain the heat;

Insert a small gas torch in burner
aperture and slowly raise
temperature to 150deg.C. with the lid
on. Maintain at 150deg.C by
periodically taking refractory surface
temperature and adjusting the low
flame heat input. Hold for a
minimum of 12 hours. NOTE: After
about 6 hours steam will start to seep
out of the vent holes, which shows
satisfactory progress. If possible,

drying out should continue until the
steam output ceases.

The main burner should be installed
in place of the gas torch and heat
input increased to achieve a constant
temperature of 200deg.C. This should
remain steady for 12 hours, followed
by further 100deg.C increases and
holds for 12 hours, until 600deg.C is
reached, by which time the complete
heat up cycle has been completed.

It is fully accepted that the industrial
shift pattern dry out/heat up programme
recommended above, consists of a series
of heating and holding cycles that are not
very canducive to normal domestic
harmony, even for those who are retired,
but much less so for those still at work.

Thus, if a compromise schedule must
be arrived at to avoid a lengthy period in
the domestic *"doghouse’, | recommend a
slow rise to 1560deg.C, followed by an
8 hour hold at temperature, then an
increase to 200deg C, with a further 8 hour
soak at temperature. This is absolutely
essential to complete the necessary
moisture removal and avoid a “minor
Portuguese happening”.

At this point an interruption in the
cycle is less damaging, but in the interim
the vessel should be covered with some
kind of suitable insulation to retain heat.
Provided it is not frosty or damp, further
cycles may be delayed for a week, then
re-commenced after a steady 5-6 hour
reheat up to 200deg.C. This must be
followed by rises to 400 and 500deg.C
respectively, with reduced holding

8. The two part roof an Ji’nreg;ﬂ electric 'f-re_aﬁng“és_rs;en:l were c;hpjefé!y blown off the

furnace by the force of the steam explosion.
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periods at each of about 4- 6 hours. The
cycle can then be completed by an
increase to 600deg.C with a crucible in
place, at which point the first melting
programme can be initiated.

For reasons of safety, once the
burner is lit the furnace ought not to be
left unattended, so that in the event of
flame failure the propane supply can be
immediately turned off. If the
possibility of extended melting
programmes is envisaged, it may be
reasonable to install a more expensive
burner and flame failure system, which
then frees one from full time
observation of all melting or fired
holding operations. After the initial
melting cycle has been completed, no
specific cooling down steps are
required. But wherever possible, the
EMPTY hot crucible should be returned
to the furnace and the lid fitted, as this
will retain residual heat and allow
temperature loss to slowly occur,
thereby reducing the possibility of
stress damage to both the crucible and
furnace refractories.

When charging cold metal into a
crucible, or adding preheated metal to
complete a charge during melting, great
care must be taken to avoid it becoming
wedged tight to the sides, or slipping to
form a wedge during melting. This is
because on heating, solid aluminium
expands much faster than the crucible
material and what we term as 'bridging’,
takes place, where the metal expands
and initiates a crack in the crucible
walls, whereupon an A80 crucible,
costing £100 can easily be lost. NOTE:
Used crucibles are only slightly less
susceptible to cracking than are new
ones.

Ancillary eq
Requiremel
Temperufure
Measurement

If one is seriously considering melting
aluminium, or for that matter any other
metal, acquisition of suitable
temperature measuring equipment is
absolutely essential. As mentioned
earlier, when subjected to excessive
temperatures, aluminium is the most
easily degraded non ferrous metal.
Therefore, during melting operations or
when holding it in the molten condition,
the temperature must be kept below
745deg C to achieve the best cast quality
results; details of suitable temperature
indicators and thermocouples are given
in Ref.8.

As it is necessary to per'lodically remaove
oxide from the liquid metal surface,
suitable hand drossing spoons and
skimmers are required, together with
sampling or casting ladles, stirrers and bell
plungers. Of simple design, these are
constructed from mild steel, with head or
blades attached by welding. Sketches 2 &
3, show a typical skimmer, scraper,
drossing spoon and ladle, but the precise
sizes of each are best tailored to ones
individual requirements.

The stirrer is a 26-30mm dia. carbon
or graphite rod, purchased from crucible
suppliers, which is secured by a jubilee
clip within the cruciformly split end of a

200-400mm x 25mm i.d steel tube
handle. The bell plunger is a dome
about 100mm dia. x 50mm deep,
perforated with numerous 5mm dia.
holes, welded to a 300-400mm long
handle. Its purpose is to push down to
the bottom any of the chemical tablet
treatments discussed later. These two
tools are not illustrated.

Because liquid aluminium will very
readily attack and erode any kind of mild
steel in a relatively short space of time,
it is customary for foundrymen to coat
their tools with a protective wash. This
also helps to prevent the liquid melt
picking up iron, whieh if it occurs, may
cause the alloy to go out of chemical
specification and lose properties.
Prepared coatings, suitable for painting
or spraying on the surfaces of preheated
tools are available from consumables
suppliers (Ref.9).

Handling tools
It is wise to have several of pairs of tongs
available at all times. These can be
homemade or obtained from local
blacksmiths, also like bell plungers, they are
usually available from foundry
consumables suppliers. Tongs ends should
also be given a protective wash to prevent
any molten metal attack. Some types | have
regularly used are to be seen in Sketch 4. If
it is intended to produce larger castings that
require removal of the crucible to pour the
full quantity of liquid metal, then a pair of
scissor lifting tongs and pouring shanks are
essential. As will be a “willing helper” to
assist in operating the tongs and holding
one end of the pouring shanks, Sketch 4
depicts these items, but not the design for a
“willing helper”.
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One can only speculate regarding the
various types of building that might be
utilised for DIY melting, also the
atmospheric air change frequency that is
likely occur during melting operations. All
too often the workshop (garage) doors
may have to be open, allowing minor
gales to blow in and whilst this does
provide frequent fresh air changes, it will
cost the operator a fortune in gas to get
the metal melted. Alternatively, if the
doors remain shut, the chances are that
working conditions will deteriorate and an
odd open window will be insufficient to
handle heat and fume removal, particularly
if the workshop is on the small side.

To overcome the heat and melting fume
problem in my small (ex garage) workshop
referred to earlier, | found that one of the
large capacity Expelair fans fitted in the
wall, with a shutter which could be closed
when not in action, was in the first
instance adequate for my purposes. This
meant that | could operate both electric
and gas fired furnaces without the ‘garage’
door being open, which greatly benefited
my working conditions and improved my
fuel consumption by a significant amount.

| later built a sheet metal hood and fixed
it one metre above the gas fired melter.
This significantly assisted the fan in
removing any fume generated, particularly
when liguid metal treatment was in
progress. In the late 1980's we could still
use hexachlorethane tablets for hydrogen
removal (since banned by guess who).
These effectively purged the melt of
hydrogen, but resulted in the emission of
dark smoky fumes from my extraction fan.
On one occasion this discharge caused a
passing neighbour to accuse me of making
smoke signals “like those used to
announce selection of a new Pope”. From
then on | utilised several small doses in
place of one larger dose!

The installation of an extraction hood
has other benefits, in that under it, extra
heat sources needed to dry or preheat
drossing spoons, ladles etc. can function
during operations. Also, when scrap or
ingot is being pre heated to 170deg.C, any
fume produced from oil or paint on its
surface will easily be removed by the
extraction hood. It was the lack of a fume
removal chimney that lead to my earlier
criticism of a pit furnace design which first
appeared in MEW 91.

Having had the misfortune (or
carelessness) to be burned by numerous
hot or liquid metals, from soft solder
upwards, | can truthfully say that burns
from molten aluminium have been the
most painful. It sticks to the skin far more
tenaciously than lead or copper and
penetrates much deeper than iron. For this
reason it is imperative that personal safety
equipment is top of the purchasing agenda
when one is preparing to carry out the DIY
melting of any metal. The head in general
and eyes in particular, are exceedingly
vulnerable to small splashes, as well as
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larger quantities of molten aluminium or
any other liquid metal. Protection is best
achieved by wearing a helmet with a
permanently attached hinged liquid metal
proof visor for preference, or helmet and
liquid metal proof goggles as an
alternative choice. Details of Kite branded
special metal resistant eye protection
itermns can be obtained from a foundry
supplies stockist.

The main reason for wearing helmets is
that when liquid aluminium “pops” or
moisture initiated explosion problems
occur, liquid metal always seems to go
skywards and when it descends, any head
without a helmet is in danger; | still have a
scar to prove it. Like motorcycle crash
helmets, | was initially opposed to wearing
headgear just for effect, until accidents
with my bike and molten aluminium,
taught me differently. | then took up
wearing helmets, and continue so to do.

Other vulnerable body parts needing
serious protection are hands and feet.
Liquid metal resistant gloves are

available and ought be worn in
preference to thick gardening gloves.
Selection of the right size is essential, so
that tools can be held safely whilst
wearing them. Gauntlets should be
avoided, on account of a tendency for
liquid metal to be funnelled inside and
burn the wrists; for similar reasons it is
preferable that loose fitting jacket sleeves
cover over the wrist of the gloves.

To avoid the wound known as “foundry
foot”, the wearing of lace up boots or
shoes must be abandoned in favour of
quickly removable slip ons. Many years of
wearer experience showed that laces
easily burn and metal lace holes can
become welded together by metal
splashes, thereby preventing rapid
removal of footwear that is increasingly
heating up. Our laboratory experiments
carried out to study adhesion of molten
aluminium to clothes, indicated that
adhesive contact on leather shoes resulted
in them burning, but it failed to adhere to
and ran off suede finish surfaces.
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Like most other aspects of our lives
today, the Safety at Work act contains an
excessive amount of “overkill”. Doubtless,
this has been instituted to avoid the worst
excesses of the “blame and claim” culture
now seriously afflicting us all. Thus it
seems possible that “Safety at Hobbies"”
legislation may also appear and a sketch in
one publication, which depicts an apron
clad foundryman without helmet but
wearing glasses and holding a crucible
with gloved hands but bare arms, will be
sufficient to cause serious palpitations
within the HSE.

Currently, it is believed to be an
industrial requirement that all persons
involved with molten metal should wear
heavy aluminised full length coats and
spats or leggings plus aprons. It is not
appropriate for me to make any comment
either for or against these
recommendations, except to say that they
are very expensive to buy, have a limited
life and are hot and difficult to work in. For
most of my 35 year active liquid metal
handling career, | wore loose fitting full
length, heavy cotton, button up lab coats,
which could be very speedily torn off
following liquid metal contact. Happily, |
sustained no serious burns whilst wearing
these garments, plus protective footwear
and visored helmet. However, | strongly
advise that under no circumstances should
boiler suits be worn during melting or
casting, because of serious difficulties in
their emergency removal.

Once one has been involved with the
melting and or casting of liquid
aluminium, its high fluidity and ability to
flow very rapidly on many types of surface
becomes evident. This fluidity and its
relatively low melting point, provide all the
evidence necessary to answer questions as
to why the alleged aluminium “burning”
problems were reported to have occurred
in the superstructure of warships damaged
by missiles during the Falklands war.

Of course, more than adequate
technical evidence was then and still is,
available to prove that aluminium does not
burn. When the tremendous heat
generated by a missile strike occurs, it is
mare than sufficiently above 660deg.C, to
rapidly ‘flash’ melt all aluminium in the
strike area. Thus, both the fast flowing
molten aluminium streams and highly
fluid amounts discharged through the air,
can immediately adhere to and ignite the
predominately plastic, wood, or other
combustible material components that
comprise modern warship structures,
thereby causing a fire storm.

Flux treatment

The fact that good metal is lost to
unrecoverable oxidation during untutored
aluminium melting operations has already
received much emphasis. Surface oxide
generation can however be usefully
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minimised by the regular application of
controlled amounts of a substance usually
referred to as "salt flux’. This is not a cue for
the DIY founder to dash indoors and awvail
himself of the “Management’s” stock of
cooking salt, as that required for our melts is
more costly and has considerably different
properties to ordinary sodium chloride. The
type of Coverall flux and quantity required
1o reduce oxidation and improve liquid
metal quality is referred to in Ref.9.

As there is little engineering merit in
producing castings that have the strength
and internal structure of a bar of Aero
chocolate, it is sensible to remove the
hydrogen gas causing these defects from
the liguid metal before casting it. Liquid
aluminium degassing is best carried out by
introducing a large quantity of many small
and finely divided high purity nitrogen gas
bubbles throughout the crucible of liquid
metal for several minutes before casting.
Unfortunately, only “white spot” nitrogen
is suitable for aluminium degassing and it
is difficult to obtain, in spite of contrary
claims by the gas suppliers. White spot
nitrogen, is guaranteed to contain
considerably less moisture than either
standard or even medical quality nitrogen.
Both of these contain sufficient moisture to
significantly increase the hydrogen, rather
than removing what is already in the liquid
metal. Thus, in view of the problems that
exist with white spot availability, it is wise
to use an alternative like Nitral tablets.
These are plunged into the crucible shortly
before casting and react to release
entrapped hydrogen; see ref.9.

At the completion of casting, it is
sometimes disappointing to find that the
mould has not properly filled despite use
of correct temperatures, good liquid metal
husbandry and a well prepared mould.
Also examinations may reveal that the
properties of the casting are poor, even
though good quality metal was used.
These are just two of a number of
instances which tend to indicate that the
metal being used is no longer properly
grain refined. The refining of aluminium
grain structure is brought about by a
controlled addition of titanium and boron
when the metal is initially alloyed. But as a
result of too many remelts, or the absence
of a correct amount in the first place,
fluidity can be adversely affected and or
the solidified structure becomes coarse. To
overcome this condition, chemical Ti/B
additives in tablet form can be plunged
into the liquid metal prior to degassing
and casting, to re refine it. Further
treatment will not be required unless the
same batch is remelted on too many
occasions; see ref.9.

A study of previously published
information, prompted me to prepare an
informed article, which would also contain
additional metallurgical data of use to
MEW readers. As well as providing some
elementary data on aluminium and its
alloys, the basic reasons why it differs
from most other ferrous and non ferrous

metals has been explained herein.
Additionally, the necessary essentials to be
understood and practised, if safe melting
and treatment of liquid aluminium is to be
carried out in a DIY workshop, have been
emphasised in the text.

The author has endeavoured to offer
accurate and useful advice regarding the
design, building and operation of a simple
gas fired melting furnace, based on many
years personal experience. Information on
refractories for furnace construction that
help limit energy consumption has been
discussed. Also advice on where to obtain
the important equipment, consumables and
safety requirements has been referenced.

For those not able to build their own
furnaces, but still wishing to melt
aluminium and produce castings, budget
prices for new vessels have been obtained
from two manufacturers; as follows:

An A70 size gas fired crucible melter,
costs around £5,000; a similar sized
electrically fired version costs around
£7,000, (ref.11)

An A80 size gas fired crucible melter
from an alternative supplier is on offer
at a budget price of around £4,000,
(ref.12).

A complete T" assembly burner with
an output of 300,000 BTU/hr, will cost
in the region of £617 plus VAT, from
Aerogen Co Ltd, Phone: 01420 83744,
Mr E. Grant.

The refractories needed to complete a
furnace lining recommended in items
2 & 4 of Table 1, plus the lid would be:
15 X 25 kg bags @ £14 per bagand 5
sheets of insulation board @ £35 per
sheet., available from Jays Refractory
Specialists Ltd. @

Ref 8. Northern Instruments (Leeds).
72 Armley Lodge Road, Leeds LS1 2
2AT. Phone: 0113 2791054.

Email info@northern-instruments.com

Ref 9. Foseco IFS) Ltd, Fazeley,
Tamworth, Staffordshire. B78 3TL.
Phone: 01827 289999. Contact:
Richard.Cruickshanks@Foseco.com for
the various information leaflets.

Ref 10. Foundry Work’ & ‘The
Backyard Foundry’, by B.T Aspin.
Special Interest Model Books.

Ref 11. Ramsell - Naber Ltd, Furnace
Builders and Engineers.
Phone:01 922 455521.

Ref 12. Stinchcombes Furnaces Ltd,
Furnace Builders and Engineers.
Phone: 0 1902 870350.

Ref 13. Alternative burner
manufacturers: Eclipse Combustion
Ltd. (Mr G. Acton)

Phone:01 905 795900.

Ref 14, Alternative refractory supplier:
Resco Products (UK) Ltd.
(Mr R.M Ingram) Phone: 01530 222694.
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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 to our readers.

Dividing by Harold Hall

| Mmue w Within the ambit of model engineering authors, | believe Harold Hall has demonstrated a special talent for writing in

a way that encourages the beginner and also offers much for the more experienced. This book is very much in that
vein, and introduces the equipment, methods, and mathematics associated with workshop dividing. There can be
few workshop projects that do not require at least elementary dividing, whether this be for spanner flats, cylinder
cover bolts, or gear cutting.

Eleven chapters are entitled: An introduction to Dividing; The Machinery; The Methods; The Mathematics; Holes
on a Pitch Circle Diameter; Shop Made Simple Dividing Devices; Shop Made Basic Dividing Head; Shop Made Full
Function Dividing Head; Shop Made Lining Tool; Prime Numbers; Tables. As the chapter headings indicate, after
covering principles and theory, details are given for a variety of dividing devices of varying complexity, and in each
case, both the fully dimensioned drawings and the accompanying photographs give very clear illustration of
components and assemblies.

_wmf_nm”n" Dividing is published by Special Interest Model Books (ISBN 1-85486-238-3) as Number 37 in the Workshop

Arc Euro Trade

Ketan Swali has asked me to pass on
his apologies to customers beating a
path to his door for gear cutting hobs.
Unexpected delays occurred with
these, but the samples have now been
inspected and approved, and stock
qguantities should nowv arrive early in
20086.

Amongst the new products, which
have arrived are sets of quality B.A.
taps and dies made in high speed
steel.

practice Series, and is available from good booksellers.

Machine-DRO.co.uk

- is a supplier of toolroom guality DRO equipment at prices to interest the discerning
amateur

Machine-DRO.co.uk can offer three versions of display console, 2 and 3 axis types for
milling and another dedicated to lathe operation. Milling units include facilities for
p.c.d. obligue line of holes and arc milling; for lathe work, features such as
radius/diameter, and taper measure are included.

All three consoles have metric and imperial display making for easy conversion.
There are two ranges of linear scales available, the standard GS300 and the slim
GS500. While the GS300 is suitable for most installations, the GS500 is ideal for
installation in limited space, when working with smaller milling machines and lathe
cross slides. Both ranges use a precision etched glass scale, mounted in a ridged
aluminium extrusion, the type of equipment that has been giving accurate reliable
service in toolrooms for over twenty years. More details can be found on their website

Sales@machine-dro.co.uk

Chronos New Products

Samples of two new items, which many may consider adding to their Xmas lists, were
received for examination. First an item of tooling, a tap holding chuck with a range
from M5 to M12. At a cursory glance this looks just like any other tailstock chuck.
Closer inspection though, reveals two sets of jaws, three at the front, as in any drill
chuck, to centre the tap, then two rear jaws to engage with the square end of the tap,
ensuring that slippage does not occur. This is the same feature, which typically
appears in professional grade tapping chucks and tapping heads. The chuck comes
fitted with a MT2 arbor, ideal for tailstock work. If high torque is needed, provision is
made for a tommy bar. Chronos stock code for the chuck is MX2000 and it is priced at
£29.95 including VAT and mainland UK carriage.

Second, a “how to” DVD. There is of course no substitute for hands on training, and
this point is emphasised in this video. However as the opportunities for basic training
in machining seem to be forever diminishing, productions such as this, do offer an
alternative for preliminary study before venturing forth to the workshop. This one
majors on edge finding and location, and is in three main sections. Introduction and
safety - is as expected, common sense advice. The tools - introduces the wiggler with
its various attachments, and the edge finder, then demeonstrates the technigues to
arrive at a required position. Laying out the work - introduces marking fluid and
gives tips on applying CAD drawings as a direct overlay for marking out.
Total running time is about three quarters of an hour. The stock
code for this DVD is SWF2X, and as an Xmas special
offer it is priced at £17.55 including VAT and UK
mainland postage. As will be seen from their
advert, this is just one of a growing series of
training aids aimed at beginners.

: &/
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www.machine-dro.co.uk or by telephoning 01992 450780 or email to:

Motors Direct

-have moved location. Alastair Graham
who also runs Model Motors Direct
has moved to Keepers Cottage, Home
Farm, lwerne Minster, Blandford
Forum, Dorset, DT11 8LB. Motors
Direct handles larger motors suitable
for small machine tool application,
where the range includes a quarter
horsepower d.c. motor and variable
speed controller package which runs
on mains voltage, while MMD
concentrates on smaller electric
motors typically applicable to model
boats and model aircraft. Howewver
with the growth in interest in small
scale CNC, brushless motors
developed for model aircraft use, also
offer an attractive option for miniature
spindle power, particularly where the
need is for high speed but low torque.
While these are intended to be linked
to a radio control package, they may
be powered at 12 volts d.c. via a PWM
speed controller, Alastair Graham may
be contacted by post at the above
address or by phone 01747 812 440
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LOW VOLTAGE POWER

HACKSAW @

1. Completed saw

s every model engineer knows
it's often necessary to cut off a
lump of metal, steel or brass etc,
to a size that will fit in one of the
machines. To me a hobby is something
you do for pleasure. Coming home after a
hard day at work and standing at the
bench vice hack sawing through inch thick
steel bars is not a pleasure. One option is
to take the bar to work and let Ben, the lad,
cut it for me but this isn't always
convenient, (and makes Ben curse a lot)
because | usually need the bit at night or
the weekend. What | needed was to keep
Ben under the bench and bring him out
when needed or get a machine to do it for
me. Of course there are metal cutting saws
on the market and much as | would love to
pick up one of the many mail order
catalogues and order one of everything, a
shortage in the cash department prevents
this. So it was that | put my mind to
solving the problem of how to make one.

2. Ex Ford wiper assembly
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Most metalworkers |'m sure have made
their own tools of some sort, jigs and
clamps ete. but this project would make
the leap from making a hand tool to
making a power tool. | quickly discounted
the idea of a band saw, it would be far to
complicated, and so decided that a
powered hack saw was the answer. Over
the next few weeks many scribblings and
jottings started to clutter the bench but |
still had the problem of what to power it
with. The answer came to me one day at
work, while working on a car; I'm in the
motor trade. The wipers were gracefully
sweeping to and fro when it hit me. As |
watched the movement everything
seemed to fall into place. 12 volt. Why not.
Much safer than playing about with mains
powered motors and anyway many
cordless power tools nowadays run on low
voltage. Now I'm not suggesting you
should rush out and grab hold of the
wipers on the old Mondeo but take it from

Richard Wightman of Leicester
describes a space saving
design using wiper motor
power.

me they are quite powerful. The motors
work on a worm and gear arrangement
and are very reliable, we very rarely have
to fit new ones, and if you think about it
they are capable of running for long
periods of time. They very conveniently
rotate at about the right speed, (Imagine
cutting a piece of metal by hand while
keeping in time with the wipers on your
car) come fitted with a crank and have all
the necessary links and bits and pieces etc
that you will need.

As | mentioned earlier I'm in the motor
trade so quickly had the parts stripped out
of cars that were being scrapped. Photo 2
show the complete mechanism from a
1993 Ford Escort (this is how the
mechanism comes out of the car, as a
complete unit). Many vehicles use very
similar units, and although there are
differences, they all work on pretty much
the same principle. | chose to use the one
from the Ford Escort purely because it has
the greater crank sweep of the three
examined at 106mm which will give a saw
stroke of the same amount. This compared
to a Vauxhall Astra at 78mm and the Rover
214 at 80mm, although it wouldn't be to
difficult to extend the crank by cutting in
half and welding/riveting/ bolting a longer
piece in. | haven't investigated other makes
and models of car wiper motors in depth
but apart from the crank sweep as
mentioned before they are all pretty much
the same. The Escort and Astra units are
fairly easy to remove, all done from under
the bonnet. Other makes and models can
be more difficult. If you dont know of
anybody scrapping a car where you can

3. Parts of frame showing slots for blade holder.
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get the bits for free and have to go to a car
breakers you shouldn't have to pay much
more than a tenner. One other thing, get
the plug by chopping 6-8 inches or so off
the end of the wiring loom, it's not
absolutely necessary but will make the
wiring up easier and neater. Back home in
the workshop a couple of quick
experiments on power supplies was
carried out. It will of course run off a car
battery, it will also run quite happily off a
6-amp battery charger or a transformer.
Having satisfied myself that the motor
would power the saw it was time to empty
out the boxes full of bits that will come in
handy one day. At this point | think | ought
to emphasise that although | wanted a
power saw this project was purely
experimental so | make no excuses for
mixing imperial and metric and using
whatever came to hand. As far as possible
| will give measurements in mm. Hindsight
being a wonderful thing, if | was making it
again | would do things differently, but on
the basis ‘if it works leave it alone’ |
probably won't. Wherever | can | will throw
in suggestions of alternative methods or
ideas and afterthoughts. | suggest
therefore that you take a good look at the
finished tool and use the measurements
and drawings as a guide and adapt them
accordingly. It's highly unlikely that there
are two of us with the same box full of bits
and pieces. As | have already said this was
an experimental piece so engineering
excellence it isn’t but that said care was
taken to keep things as square as possible
where it mattered. Although | have used
the lathe and milling machine on some
parts this is probably not necessary. It is
likely that the whole thing could be made
with basic tools, a pillar drill being
advantageous. So let us begin.

Concept

The idea | came up with is to have a saw
frame slide to and fro on an arm that is
pivoted at one end. The arm pivots up to
take differing thicknesses of work and
keeps pressure on the work via its own
weight. The motor mounts directly on to
the arm and drives the saw via one link
thus doing away with the need for any
complicated mechanisms. Keeping things
as simple as possible is always the best
policy when carrying out experimental
work | have always found. A piece of steel
channel will form the base on to which will
be bolted a vertical post to mount the
swinging arm to. A simple vice will be
needed to hold the work. On the electrical
side | will need an on/off switch and a
switch that will cut the power as the saw
reaches the end of the cut. With a few
rough sketches and measurements | set
about making it. This is thus one of those
projects where the drawings have in part
followed on after the execution. As such,
while most dimensions are given, some
are not and are determined on the job.
Much of the flat steel and the box section
steel | bought from B & Q. My nearest
branch has a good selection of brass, steel
and alloy in a variety of flat, angle, round,
square, tube and box sections. | started
with the saw frame. This | decided should
have a 140mm depth of cut so as to be
able to accommodate larger tube sections
as well as smaller solid parts. The frame is
designed to take 10 inch blades purely
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4. Trial assembly of frame parts.

5. Frame welded, spacers in place.

because | had 20 or so in stock. Although
not as common as the 12 inch blade they
are still available. The saw has a stroke of
106mm and therefore will not use the
entire blade anyway. It will of course keep
the finished machine 2 inches shorter and
the shorter frame will be more rigid. | can
see no major problems with using 12 inch
blades just remember to make the frame
and the swinging arm 2 inches longer.

Frame

| started with the saw frame, the
components for which are shown in Fig 1.
Cut a piece of 35mm x 20mm x 1.5mm
oblong steel box section to 305mm in
length and 4 pieces of 30mm x 4mm flat
steel to 180mm in length. Clamp the steel
flats together in pairs. Drill a 5mm hole

through each pair to take the spacer and
countersink the holes then cut/file/mill the
4dmm slots that take the blade mounting
blocks. One arm from the wiper
mechanism must be removed. File or
grind off the part of the wiper spindle that
has been riveted over and lever off the
arm. A square hole must now be cut in the
side of the oblong steel section just big
enough for the arm to slip in. (The position
of this hole must be worked out. The type
of motor used, crank sweep, the length of
the connecting rod etc. will all have an
effect on its position). Clamp the arm in
place and drill 2 x 2mm holes through the
box section and arm.

Remove the arm and drill the 2 holes
out to Bmm and tap 6mm. Drill out the two
holes in the box section to 6mm. Make up
two spacers to 20mm, (the same width as



6. Guides are retained by pop rivets.

the oblong box section) | made mine on
the lathe from 12mm hex steel bar, drilled
and tapped 5mm that will take a 5mm x
12mm countersunk machine screw from
each side. You could use a piece of tube as
a spacer with a nut and bolt right through.
Fit the spacers to the steel flats and then
clamp to the oblong box section with mole
grips and check with a square. To speed

the job up a little | took the frame to work
and welded the parts together. If possible
do the same as welding makes a good
solid frame. (Speak nicely to the guy at
your local car welders). Alternatively use
bolts/screws/rivets to fix the frame
together. Using triangular plates at the
corners will considerably strengthen the
joint.

Cut two 30mm lengths of the oblong
box section to form the lower guides. Slide
the frame on to a length of the box
section; (the piece that will become the
swinging arm) slip the two short guides of
box section into the frame and push them
up to the top trapping the swinging arm in
place. Secure the two guides with mole
grips or clamps and check that the frame
slides freely along the arm with the
minimal amount of free play, adjust as
necessary. Drill eight % inch holes through
the sides of the frame and secure the short
pieces in place with ¥ pop rivets.

Blade mountings

Cut two blocks of steel 35mm x 20mm x
12mm to make the blade mountings. Cut
out or mill off one corner. On one piece
drill and tap 4mm for the blade mounting
screw and drill through 4mm to take a
32mm length of 4mm rod. Very lightly
peen the rod in its centre and press into
the block so that it is central. On the other
block drill and tap the same for mounting
of the blade. Next drill 5mm to a depth of
10mm and tap 6mm to take the adjusting
stud. Screw in a 25mm long bolt then drill
through to take the 4mm bar, this will go
through adjusting stud and hold it securely
in place, lightly peen the rod and press
through. Note that the 4mm rod is in a
different position on each blade mounting
block. Cut the head off the bolt, clean up
the thread and fit a large washer and wing
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swinging arm the long piece can now be
bolted on from the outside with two 15mm
long 6mm bolts.

Motor mounting

The motor mounts onto the swinging arm
via a 3.2mm thick 130mm x 80mm steel
plate (Fig 3). Cut an 80mm length of 256mm
X 6Bmm steel and clamp to the bottom of
the motor mounting plate. Drill two 2mm
holes at 40mm centres through both
pieces. Clamp the motor mounting plate to
the swinging arm and drill through the two
2mm holes. The motor mounting plate and
the swinging arm can now be drilled out to
6mm. Countersink the motor mounting
plate. Drill out the piece of 80mm x 256mm
steel to 5mm and tap out to mm. A
25mm hole must be made in the plate for
the motor spindle to go through by drilling
and filing. Three further holes must be
drilled for the motor mountings. (The
position of these to be taken from the
motor you are using). By slipping the
drilled and tapped plate inside the
swinging arm the motor mounting plate
can be fitted with two 6mm countersunk
machine screws. It's a bit fiddly lining up
the holes but once bolted up its nice and

©
@ ®
] E/ \
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Fig. 3 Motor mounting plate

9. Motor mounting plate part drilled.
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7. Completed blade mountings.

8. Blade mounting fitted to frame.

solid. That's about it for the frame and
swinging arm but it's worth having a test
run now to check that all runs sweetly. Fit
the motor to its mounting plate. Clamp the
swinging arm in a vice and slip on the saw
frame using a little light oil (3 in 1). Press
on the connecting rod. Connect the motor
earth lead to the 12 volt power supply
earth and touch the other wire onto the
positive power supply. It's fairly safe doing

10. Plate completed and fitted to swing arm.

this as we are only playing with 12 volts
but be aware that it can kick out a decent
spark. If all's well then the frame should
move back and forth with no strain. | have
to admit it’s very satisfying to see it move
for the first time.

In the next issue, the second part of the
article will deal with the remaining parts,
wiring up, and offer some afterthoughts

based on experience. é@l
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1. Mill set up using boring head.

| have read a number of articles on machining ball handles; every one involves either
manufacturing an accessory to turn the ball in the lathe or making a radius form tool
with all the problems that brings (making the tool, chatter, etc). An alternative simpler
method would be to generate the ball in a milling machine; this method uses standard
workshop equipment and does not require any special fixtures or tooling. The
inspiration for this idea came from a catalogue | saw some years ago illustrating large
ball walves being manufactured on a special purpose machine by using a hollow
milling cutter and revolving the component in a chuck, this machine generated the
spherical part of the valve by milling. At the time this struck me as being a good way
of generating a ball, and although in the intervening years I’ve had no use for the
application in my professional life, (| was a production engineer) the idea stuck.

What do | mean by generating a ball? | will give a couple of instances. If a flat
surface is milled on a milling machine by fly cutting, then that surface is generated.
Also a cylindrical surface is generated on a lathe when turning a shaft. The dictionary
definition of generate gives “to trace or form by moving a point, line, or plane in a
specific way: circular motion of a line generates a cylinder” (Collins English Dictionary).
In other words the cylinder in the lathe is generated by the circular motion of the lathe
spindle and the straight motion of the tool slide.

It was while | was reading my copy of
the Model Engineers Workshop, No 99,
which contained an article on
machining ball handles that | thought |
really would have to put my thoughts
into practice and have a go. | first made
a sketch of what | wanted to end up
with; this was dictated by a likely piece
of bar end | had from a previous job. |
do all my drawing in AutoCAD, so it
was a simple task to measure the chord
from the drawing as shown in Sketch 1,
which shows my chosen approach. It
would probably be feasible to use an
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increased angle (above 15.13 degrees)
in which case a larger cut diameter
would be required, (to a maximum of
the ball diameter).

As can be seen from the sketch, to
obtain a ball of 12.7 dia. with a 6.4 dia. at
the chucked end would require my boring
head to be set to cut a diameter of 12.26
(the chord dimension) My plan was to hold
the 8 dia. in a chuck on a dividing head
equipped with a worm and wheel rotary
feed (a rotary table will do just as well),
mounted on the milling machine table.
This would then be locked into place and
the ball generated by feeding the boring
head into the work at a 15.13 degree angle
to give a reasonable depth of cut, and then

Charles Woodward adopts an
alternative approach to “ball
turning”.

rotating the dividing head (Photo 1 and
Sketch 2).

Both my milling head and lathe tailstock
have a No 2 Morse taper, so | chucked a
piece of steel in the lathe and turned it to
leave it a few thou larger than the chord
diameter (12.26). | then put the boring
head into the tailstock with a boring tool
fitted and turned the blank using the
tailstock handle as a feed, adjusting the
boring head until | had obtained 12.26
diameter. (Apologies to all those who work
exclusively in imperial, my equipment is a
mixture of metric and imperial. Over the
years | have got used to working in both,
and nowadays tend to do all my drawing
in metric but then use imperial and metric
measuring equipment when actually
making the parts).

Removing the boring head from the
lathe and putting it into the milling
machine | locked the table height
adjustment and lined the milling head up
with the centre of the dividing head. | then
brought the boring tool to the centre of the
face of the blank. Retracting the boring
head | moved the table 0.5mm into the cut
(moving the machine table towards the
boring tool in order to clean up the front of
the ball) and started the milling machine. |
fed the boring head into the blank until |
thought | had a reasonable cut, locked the
milling head and revolved the dividing
head through 360 degrees using the worm
and wheel manual feed. | then repeated
this procedure until | got the correct
diameter and the pip on the face of the
blank disappeared. And that's it; the ball
had been generated using only standard
workshop equipment. To satisfy my desire
to produce ball handles | made a couple of
handles for the Quorn tool and cutter
grinder | will one day make one of which is
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shown in photo 2. Sketch 3 is the drawing

| prepared to make it. The dotted lines = Sketch 2
indicate the turned shape prior to milling. \/2—” /\

Depending on the care taken during the

; : MILLING MACHINE
set up it should be possible to make SETUP
accurate balls using this method, you will

either require CAD software or be capable e —

of calculating the chord to produce the ball.

Sketch 4 shows the dimensions for a
12.7dia. ball, and the calculation is shown
below

h=r—05 V{4r2-¢c2) |
where r = radius of ball
h=6.35-05 V(4x6.352-6.42)
h = 0.8652

Tana = 0.5¢/x
Tano = 3.2/11.8348
o = 15.13deg.

chord = 0.5¢ /Sina =
3.2/S5in15.13deg.=12.26 ‘

Some may not care for the spiral pattern
produced by this method, preferring a
normal turned or formed pattern instead.
But for those who want to produce balls
without making further equipment then
this method should fit the bill.

My owvn interest in this technique was
prompted by thoughts of ball handles.
However the geometrical principle can be
extended, in particular where it is required
to machine just a small part of a large
radius sphere, such as may be found on
locomotive buffers or smokebox doors.
Here, the cutter radius would be chosen to
be sensibly larger than the component
radius (not the spherical radius) and the
other parameters calculated to suit. As an
afterthought, for generating a nominal half

8DIA.

: | . Sketch 3
inch ball, it might also be satisfactory to
work with a hollow mill of half inch I.D.
and use a larger set over the angle, so that
the cutter finishes at an equatorial © Sketch 4
position. - —
kcHO“m AT
12285 i 2
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2. Handle Sl %
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1 25.80%) 0.8652(h)
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RESISTANCE SOFT

SOLDERING

The mental prompt

This came about because | was clicking
through the television channels one
evening and came across a programme on
building miniature steam locomotives in
brass sheet. Whilst | was watching this, the
programme covered something new to
me, which prompted some head
scratching and subsequent experiment.

In order to soft solder the steam dome
on to a 00 gauge loco, a method was
employed which utilised a resistance
soldering technique being carried out on
what appeared to be proprietary
commercial equipment. The process bore

some similarities to spot welding. |
presume that these types of soldering aid
are available commercially, but have no
direct knowledge of them. If other readers
know more then they might care to write
via Scribe a Line.

| decided to have a go on a self build
basis, and see what might be required.

Equipment to hand

My first thoughts were to build a power
supply specially for the application, but as
it is not the type of equipment that | would
use regularly, | therefore started looking at
equipment that was already to hand and
that could be modified to suit this
particular duty.

Measurements and
experiments conducted by
Peter Rawlinson

First thoughts

| have a number of pieces of equipment
that will give off low voltage and high
current, and the first of these is the ” Band
saw blade welder”. Now this will give off a
maximum of 1500 Amperes at about 2.5
Volts but is fully adjustable down to very
low currents. However as it is rather
heavy to move about, this idea was quickly
put to one side.

My next thoughts centred around a 140
Watt instant heat soldering iron made by
“Weller Electric Ltd”. This comprises a
mains powered coil which is wound
around a “U” shaped brass rod of 9.5
mm dia. The soldering tip is then
attached to this by two hollow screws. |
decided to check and find out the output
voltage and current that it was capable of
delivering. To this end an analogue meter
was attached, set at a very low voltage
and to my surprise no reading was
shown. | then decided to check the
current, now this is more complex, but |
have a “Clamp Meter”. This is not an
amateur piece of equipment but was
purchased many moons ago in Saudi
Arabia to fault find some heavy electrical
circuits that were giving trouble. This
meter will measure the current flow in a
single cable and is capable of (in my case)
of measuring up to 900 amps. Using test
prods, it will also measure voltage up to
750 volts and also ohms.

To be able to use these meters it is
necessary to fit the clamp around a single
conductor, so | bent the solder tip into
something approaching a circle to
accommodate the clamp. The meter was
then set to its highest current level and
the iron switched on. After a few
adjustments it was found that the current
draw for the tip was 220 amps. This of
course did not equate with the no volt
measurement that was taken earlier, as
using ohms law the voltage reading
calculates as 0.636 volts.

B

2. Carbon rod used as electrode

3. Clamp meter

4. Ribbon cutter
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5. Ribbon cutter power supply

Second thoughts

Some 18 years ago | came up with a safety
device for automatic shot guns. This
worked well and approximately 3000 were
sold, | even had a visit from a Lieutenant
Colonel in NATO and | started to have
visions of the Rolls Royce parked outside
the mansion. But alas, this was not to be.

Anyway this device incorporated a one
inch wide ribbon which was an acrylic type
material which if cut by scissors frayed at
the ends and kept fraying. | found that it
was necessary to cut this hot. This then
sealed the ends during the cutting process.
A company was found that imported a
cutter of this type and one was purchased.
This comprises a power unit which is
controlled by a trigger switch on the cutter,
then the remainder is similar to the
“Weller" except that instead of having a
soldering tip, it has a cutting blade. | then
modified this to be able to measure the
current by separating the cables. This then
allowed me to use the clamp meter
applied to a single cable and take the
measurements as before .

The power rating was found to be very
much higher. The current was shown as
being 450 amps and the voltage
measurement as 0.6 volts giving an
output of 270 watts. | therefore decided to
try this.

Modifications

Minimal changes were needed as the
basics were already in the control box. The
first add-on was a foot switch (already
used on the bench drill), and as this was
already fitted with a plug, the only
additional requirement was a socket and a
toggle switch. The other modification was
to have the power cables interchangeable
so the device could be used in either
guise. The only real problem was the
banana plugs, which are not available
above 32 amp rating, so they were fitted in
pairs. This of course is still vastly over
rated but they will be conducting for only a
feww seconds at a time and probably used
no more than two or three times in an
hour. Any way the proof of the pudding is
in the eating and | have used it much
harder in my trials than would ever be
encountered in real life and no over-
heating or problems have been
experienced.

First use

This was carried out by holding the cable
end on the top of the screw but
subsequently a carbon rod was used.
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6. Successful soldering

These are available from Machine Mart.
who supply them for use in twin carbon
brazing torches.

Operation is simplicity itself. One lead is
fitted to the job. The second lead has a
small holder which is fitted with a carbon
electrode. On the television programme,
the demonstrator used solder paste but |
did not have this so my experiments were
carried out using standard multi core. A
small amount of flux was put on the plate,
the screw put on this and the electrode
pressed on to the top of the screw, the foot
switched depressed and after a few
seconds the solder applied, and that was
it. | did have some failures where the
screwed shank of the bolt became red hot,
and | think it would in some cases pay to
partially machine away the contact surface
of the head away to give a smaller area
which would act as a spot connection .
This would then be similar to the method
used for stud welding (sizes around M6 for
sheet metalwork, and rather larger for
structural work on bridges).

Home build

To make the power source is simple if a
suitable transformer is available. This
should have a primary coil power rating of
say 200- 300 watts. The difficulty is the
secondary as this requires to be typically a
single turn of cable having a cross section
of some 25 square mm. Some
transformers may have sufficient space to
wind this over the existing secondary. If
not then the secondary will have to be
removed. This is easier said than done

The next and the best idea is to find a
small transformer manufacturing company
who would be willing to wind the primary
and to supply the laminations. This can then
be assembled and the secondary added.

Control

Bear in mind that a small relay will be
required for the foot control (or as a last
resort, hand switch) as both hands will be
wanted for the manipulation of the holder
and part. This will require its own power
supply which would be dependent on its
own particular coil requirement, and
therefore a second small transformer will
be required.

Safety

This must be borne in mind and the unit
fused or fitted with an overload trip.

The above will | hope give food for
thought, and | know our editor David has
carried out some trials of his own, which |

7. Automotive spot welder

understand will be added to this article. If |
can be of help | am happy to do so but
phone only please and | will not ring back
for obvious reasons.

Peter Rawlinson, Charing, Kent.

01233 712158

Dave Fenner adds:

After talking to Peter about this
procedure, | started to wonder about
eqguipment that | had in the workshop,
which might be applied to give a similar
result. Like Peter | have one of these
“instant” soldering irons, but something
giving rather more in terms of power is
a hand held automotive spot welder. A
quick look at the rating plate indicated
that peak current could be 8000amps.

This has one or two advantages in
that on mine, power control is set by
two dials, the first for level, the second
for number of pulses. These for spot
welding give the range of control
needed to join a variety of gauges of
material. In addition, switching on takes
place automatically as the contacts are
closed on the job. Power is then
delivered at the level and for the
number of pulses previously set. A
further adjustment sets the amount of
compressive pressure applied to the
work during welding.

| did have a small pot of soft solder
paste (something that has been on the
shelf for around thirty years) but comes
in handy every now and again. For a
quick trial | cut some strips of 20 gauge
brass and applied a little solder paste.
The first attempt used too much
pressure and too much heat, causing
indentation of the brass. Reducing
power to almost the minimum with just
one pulse, and the pressure to a lighter
setting resulted in quite a tidy joint,
with melted solder visible at the edges
of the contacting surfaces.

As yet, | have not needed to use this
new-found technique, which for “stud
welding” situations would require
careful jigging but it may well be that a
variation on the theme might prove
useful in the construction of brass loco
tenders in a variety of gauges, perhaps
for the initial attachment of half round
strip ete.

8. Soldered brass strips with only minor
marking to the surface.
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A DAY OUT AT
LEAMINGTON SPA

Tony Jeffree visits The Fosse

any of us who heard last year
that Donington was unlikely to
be the venue for future
Midlands Model Engineering
exhibitions, and that they were to move to
extended exhibition space at “The Fosse”
- Tee Publishing/Meridienne Exhibitions’
home base near Leamington Spa - greeted
this news with interested speculation as to
what the new venue would be like,
whether there would be enough room, and
exactly how many tractors would be on
hand to pull the cars out of the mud. So it
was with great interest that | set off from
Manchester last Friday at dark o'clock in
the morning in order to get there before
the stampeding hordes.

Location

The Fosse is a good bit further than
Donington if you come from the north, so
even though | thought | had left plenty of
time, it was about 9AM when | arrived after
a very pleasant drive through the
Warwickshire countryside for the last half
hour or so. The location is certainly streets
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ahead from the scenic point of view — very
rural, with the sound of the occasional cow
pleasantly replacing the sound of tortured
engines and rubber on tarmac that we were
familiar with from the Donington track.
Inside, the exhibition space is split
across two types of accommodation — the
original exhibition hall, and a large area of
additional exhibition space covered by a
“temporary structure” — a very
sophisticated marguee built on a
substantial looking galvanised steel
structure that looked to my eye to be
anything but temporary, covered in a
heavy duty plastic tent material with inset
“window"” panels in the roof sections. The
“windows”, plus the naturally translucent
covering material, meant that these areas
‘were pleasantly light and airy — definitely
an improvement over the rather gloomy
hangar feel of the Donington hall. The
canteen arrangements were also a
pleasant improvement over Donington,
but with the notable omission of a bar -
the cafe did have a stock of canned
beer though.

Wsho -
equipment on show

The SMEE had their usual live
demonstration going in one corner - a
rather smaller affair than at previous
shows. Giles Parkes was there
demonstrating hobbing, and there was a
particularly shiny example of a Quorn at
one corner of the stand (photo 1).

Photo 2 shows an interesting 4-jaw
chuck by Keith Harrison in the com petition
entries — this was constructed by hacking a
5in. Chinese 4-jaw chuck into 4 pieces and
attaching each of them to the end of
substantial extension arms, in turn
attached to a lathe faceplate. The notes
suggested a max capacity of 18in. diameter
over the gap of a Warco GH1330 lathe.

Photo 3 shows a very nice example of
a “freelance” back-geared screwcutting
lathe by Philip Arnold. | have nothing but
admiration for people that can produce
tools to this kind of quality, but | have to
say there is always the sneaking
question, “Why?", in the back of my
mind, given what can be bought at
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budget prices from the tool suppliers
these days.

Photo 4 shows a very interesting work-
holding “chuck” by Keith Harrison. The
idea is that you install a variety of posts of
different sizes in the pattern of holes, so as
best to support oddly shaped workpieces.
Some of the posts have screws fitted to
lock the part against the others. A useful
idea that most of us could have done with
in our workshops at some time or another.

Photo 5 shows a “Clark tool chest” by
Dave Piddington, containing a 5in. rotary
table of his own design, a George Thomas
headstock dividing attachment (see page
20 for an article on my CNC version of this
device), a George Thomas dividing head,
and a tailstock to match. All made to a
high standard, and beautifully fitted into
the tool chest.

Photo 6 shows a milling vice made from
castings from College Engineering by Peter
Spick. The information card indicated that it
had been “modified to improve component
holding"”, which sounds like a laudable
goal for a vice. It was not immediately
obvious to me what the modifications
were, but these may have been along the
lines suggested by Harold Hall.

Photo 7 shows a part-finished cross
slide and top slide by Philip Arnold. Maybe
we will see the finished article next year?

Photo 8 shows another excellent Quorn,
this time by Martin Gregory, nicely painted
to almost blend in with the tablecloth.

CROSS SLIDE & TOP SLIDE
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O}k D T M| el |l MR T O

he Midlanc
& ODEL ENG

Again, | am amazed at the sheer hard work
and dedication that goes into producing
tools to this kind of standard.

There was also an exhibit based on the
contents of George Thomas's workshop,
which was fascinating to see — all of the
old favourites in one place; however, as
this was all enclosed within a glass case, |
couldn't get any decent photos of it as the
flash produced reflections in the glass and
obscured the contents.

Whilst | had heard that Warco are now . .
selling a CNC mill, unfortunately it was not *
on show this time, possibly due to ~— & |
pressure on stand space. However | — Iy

believe the mill it is based on is the one
shown in Photo 9.

Engineers Toolroom had a live
demonstration of a CNC mill, shown in
photo 10, based on the X3, using motor
mounts made from aluminium castings,
size 34 stepper motors, a stepper controller
system based around Gecko stepper ’
drives, and Mach 2 software for the control.

Last but not least, | can't resist putting in
a plug for my own product - the
DivisionMaster automatic indexer, shown
in Photo 11, set up on the bed of one of
Arc Eurotrade’s X1 mills. Arc have kindly
agreed to act as distributor for the product,
which meant that for the first time for a
few years | could actually look round the
show at my leisure; a very pleasant
experience, and at the end of the day, no

tractor needed for the exit! |
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Scribe a Line

Bill Morris writes:

| am sure many readers will want to make
Dick Stephen’s centring microscope (lssue
106). It can be used not only as a centring
microscope but, with suitable illumination
on a milling machine, as a poor man's
toolroom microscope when forming small
but complex shapes. Those who buy the
Hemingway kit will no doubt get all the
correct optics, but those who attempt to
buy the items separately for themselves
may make expensive purchasing errors.

Starting at the sharp end, a new 40 mm
focal length microscope object may be not
only hard to find but also very expensive.
In this application, any achromatic lens of
40 mm focal length will do.

To turn the light rays through 90
degrees a prism silvered on its
hypotenuse is specified. This is a relatively
expensive solution and a piece of front
surface mirror about 10 by 16 by 2 mm
thick would do just as well. A front surface
mirror is silvered on the front and you can
tell which is the front by touching it with a
finger nail, when the nail and its reflected
image will touch without a thickness of
glass between them. Next least expensive
is a plain prism which will need to be
rotated through 180 degrees to that shown
in the GA drawing, so that the light enters
through one 90 degree face, is internally
reflected off the hypotenuse face and
leaves through the other 90 degree face.

Perhaps more important than either of
these two is the choice of eyepiece. If you
ask for a microscope eyepiece you will
almost certainly get a Huygens eyepiece
and these are quite unsuitable as their
focus lies internally between the field and
the eye lenses; and you will not be able to
get an image of the graticule. You could
mount the graticle internally, at the focus
of the eye lens but at the cost of
chromatic and other aberrations affecting
your view of the graticule. You should
specify a Ramsden type eye piece, or one
of its achromatic derivatives such as a
Kellner. These have their focus just in
front of the field lens. A good source of a
cheap eyepiece is an inexpensive
plastic/rubber 8 x 20 telescope,such as is
found on many a market stall for a few
pounds, but you will have to take it apart
and remount the lenses in the
same orientation and distance apart as
you found them.

For attaching glass to metal, Dick has
specified beeswax. This works, but a 50:50
mixture of beeswax and rosin gives a
firmer hold which can be used as a
permanent fixative. You melt the mixture
together and cast it into little sticks. The
parts to be joined are gently heated until a
touch with a stick just melts the mixture,
when the parts are placed together and
allowed to cool.

An excellent source of surplus optical
parts is www.SurplusShed.com. Their
lens, part number L2057 would do for the
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objective. They have suitable prisms, part
numbers L3124 and L3154, though for a
quarter of the price ($US51.50) you could
get a piece of front surface mirror 25 x 20
mm, part number L3206.

John Buckley
Golder of Lichfield
writes:

| refer to MEW 104 page 18, Harold Hall’s
article on threading, in which he states
that you need to have the Coventry die
head tail stock mounted. This need not be
the case. | regularly use mine mounted in
the spare single toolpost holder that
came with my Colchester 2000 The tool
post was bored in situ and reamed to suit
the tail end of the die holder. Now | just
square the face of the die head to the
chuck face, line it up using the tail stock,
so now when | am cutting threads | use
the apron hand wheel to assist traverse
and apply slight hand pressure to stop
the forward travel on completion of the
thread, this opens the die head and
allows me to back off ready for the
finishing cut, | have cut 18in. of %in Whit
using this method, which would not be
possible if the die head was tailstock
mounted. | read the article with interest
and found it very instructive.

| bought my die heads for £25 each and
went to a factory sale and bought more
boxed sets of cutters than | could carry for
£30. | did learn one lesson at the sale
when you have bought any thing, if its
small don't turn your back for it will not be
there when you look again.

Mr N.R. Martin of
Ipswich writes:

| write to thank Mr lan Dawson (Scribe a
Line Issue 108) for solving a mystery for
me, (being a fan of the late Martin Cleeve)
why the EW lathe articles stopped in 1960.
| am aware that Martin and Edgar
“crossed pens” more than once, an
castings or fabrication etc.

| must mention that | am a very slow
worker, so have just started to construct
a top slide to the Cleeve design. Some
time lagl My workshop does not include
a Myford or E.W. lathe (wish it did), but |
have made a number of the Martin
Cleeve accessories, including saddle
stop, long steel tee slotted cross slide,
etc. and started a rack feed tailstock.
These are all for my very old lathe which
is possibly part Drummond and part
home made by a previous owner.

One unusual feature is that the cross
slide gib is adjusted by screws set
vertically in the saddle. The headstock
design is identical in all respects to that
shown in Percival Marshall’s book “ The
Beginner’s Guide to the Lathe” page 13.

Peter Shepherd of
Victoria, Australia
writes:

I am planning to make a compensating
pendulum of the grid type for a Vienna
regulator wall clock using steel and
aluminium rods in its construction,
aluminium having approximately twice the
thermal linear expansion rate of mild steel.
However | would prefer to use stainless
steel rather than mild or silver steel, but
none of my references relate to the
thermal properties of stainless.
Consequently, | would appreciate it very
much if any of your contributors or
readers could advise if there is any
significant difference in the rates of
expansion of normal and stainless steels.

Dave Fenner comments:

1 looked first at my old copy of
Machinery’s Handbook and found no
relevant comparative data. Next stop was
Tubal Cain’s “Model Engineer’s Handbook
which does give figures for both mild steel
(0.0065) and stainless steel (0.0059). In
each case this is thous per inch (or
microns per millimetre) per degree
Fahrenheit rise. No detail is given
concerning the specific grade of stainless.
If other readers can offer more detailed
information please let us know.

Mr John Rutter
writes:

I bought a copy of your magazine this
morning as | was interested in the article
on DIY CNC milling. It certainly provided
food for thought as | greatly miss the use
of the CNC milling machine | introduced to
the school | work at when not ill.

This particular machine is a STEP 4
{Austrian - http://mww.step-four.at/) which,
at around £2,000, is a bargain in terms of
CNC in general, especially as it has a cutting
area of 1,000 x 430mm but is a little
expensive for the home workshop. One
problem we had with it was the noise of the
240w router we used as the cutting tool. This
was eventually replaced with a much
quieter £15.00 Dremel clone that was
accurate enough for the schoolboy projects
undertaken but not until we'd experimented
with almost silent brushless motors
mentioned in Chris Fouweather's article.

We tried out a MEGA 22/20/3 (22mm
diameter rotor, 20 mm long with 3 turns of
wire) brushless motor with adaptor to
enable it to fit the CNC machine (yellow
acrylic - well it was handy!) and a simple
aluminium adaptor to go from the 5mm
motor shaft to the 3mm shaft of the tools
we were using. |t worked very well indeed
but there were limitations with power
supplies (brushless controllers don't like
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power supplies, only batteries according
to their instructions), lead length
{generally over 300 mm can cause
controller problems again) and overall
cost of the system within the school
budget (about £100 at the time but things
are cheaper now) so that its use never
passed the experimental stage.

As positioning speed on this sort of
stepper motor machine is very slow, I'd be
very interested in a system using faster
servo motors (model aircraft types are
powerful and cheap) if any readers know
of any such device.

lan Moignard of
Jersey writes:

| found Bill Morris's article “Moving
Workshops” (MEW Issue 109) most
interesting and it prompted the thoughts
that follow.

An option not mentioned by Mr. Morris
would be to hire a self-drive box van or a
small lorry, equipped with a hydraulic tail
lift, allowing those of us who have to
move our workshops to do so without the
undesirable and time-consuming task of
dismantling and re-assembling our
machines into hernia-inducing pieces. All
the equipment described in the article
could be mowved in a single journey for the
cost of a day’s hire. Self-drive would keep
the cost down and a box van would keep
the machinery dry. A manual hydraulic
pallet mover (pallet truck) could be hired
and would be suitable for moving the
machines pictured to and from the van
provided that those with a high centre of
gravity are strapped to the pallet truck’s
forks to reduce the risk of toppling.

The slats on many pallets are not
sufficiently strong to support the
concentrated load presented by machinery
and some pallets have only cubes of timber
between the top and bottom slats (to enable
fork entry from any side) which would be
unlikely to line up with even two of a
machine’s bolt holes. In preference to using
pallets, the machines could be prepared in
advance by bolting two lengths of, say, 4in.
x 4in. timber across their holding down bolt
holes, having raised them sufficiently with a
crowbar, to enable access for the pallet
truck. Coach screws could be used to easily
secure the machine to the timbers;
otherwise the bolt heads or nuts on the
underside of the timbers should be
recessed to prevent slipping on the floor of
the van. If the machines can be adequately
secured within the van, there may be no
need to secure them to their supporting
lengths of timber, though | thoroughly agree
with Mr. Morris's warnings about
adequately securing cargo against
movement. A sack truck is very handy for
smaller items and would avoid the struggle
of dragging heavy boxes along the ground.

If we are determined to use our car
trailers (and | wouldn't wish to be without
mine) then strengthening the trailer floor
by laying a sheet of ¥inch ply onitis
strongly advisable — this also serves to
reduce the likelihood of sliding associated
with metal-to-metal contact as seen in Mr.
Morris’s photo 7, though | think in his
photo 2 he has wisely used ply under his
milling machine pedestal,

I'm not keen on all the manual lifting and
struggling mentioned, nor do | like the idea
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of slinging lifting tackle from the roof trusses
in his new workshop, which I'm sure would
inflict apoplexy on the truss designer, even if
one were to take the precaution of spreading
the load across several trusses with a
wooden beam. A steel beam could be
installed to span the walls of the new
workshop, but why not build a portable
lifting gantry? Construction would take less
time than the dismantling and re-assembly
of all the machines, and the gantry would be
available for future use. It should be wider
than the trailer so that the trailer can be
reversed under it for loading and unloading.
If the A-frames are bolted to the beam, not
welded to it, the gantry can be disassembled
to be shuttled between loading and
unloading sites. A de-luxe version would
have castors. | would recommend a lever
hoist in preference to a chain block because
keeping the gipsy chain from damaging the
load is a chore and, should the need arise, a
lever hoist can be used horizontally more
easily than a chain block.

Colin Long of
Chigwell writes:

| have read with interest the “Moving
Workshops" article in this month's issue of
MEW and congratulate Bill Morris on
undertaking such a task. However, he does
not mention anything about the electrical
side of the new workshop and it looks as
though everything is brand new.

Unfortunately for many of us who feel
quite capable of covering the electrical
installation of a new workshop, the
European Parliament bureaucrats say that
we are not and since the 1st of January,
2005, any electrical installation from the
provision of a wall mounted power point
upwards must now either be performed or
inspected by a "“competent person”.

This competent person must hold a
current qualification obtained through
study of an approved course and the
successful passing of an examination at
the end of the course. The qualification
needs to be renewed annually. If you
undertake any installation yourself and are
not qualified, then you must provide
details to your local authority who will
then send a competent person to inspect
and either pass or fail your work.

This is law, and any deviation could
result in criminal charges being brought
let alone your insurance company refusing
to process any claim raised against such
an illegal installation.

Don't curse me, blame the bureaucrats!

Mr Tom Smith of
Stockport writes:

Following publication of my letterin a
recent issue, giving details of the powered
cross and topslide arrangements, | have
been able to track down the earlier letter
which prompted me to build the half nut
release arrangement which | also described.
It came from Mr J.A. Lewis of Birmingham,
and appeared in issue 99. Again my thanks
to Mr Lewis for an excellent device.

Chris Strawford

writes
It is often said that the test of good

service is not when things go right but
when problems arise. For me, Boost
Energy Systems, and David Sharman
particularly, passed this test with flying
colours. | bought a Boost phase
converter after reading an excellent
article in MEW, and after some months it
‘went sick’. | rang David and received
nothing but helpfulness - no blame the
customer; no ‘we’ve never had this
happen before’. In fact, no quibbles at
all. The converter was sorted in double
quick time and back into service.
Congratulations on the magazine, it
maintains the information and interest
balance between beginners and the
experienced extremely well.

Mr K. A. Willson
writes:

Re MEW 109, Myford
Seven Shear Scraping

| must comment upon John Mclntosh's
assertion that "It was assumed that the
shear gap could be taken as a datum in
terms of straightness as well as
dimension”

Not true | am afraid with a well-used
machine. With the ML 7 and early Super
7's (I have both as well as a late Super7) it
is the back shear rear face that is both
unused and a good reference. The
tailstock will wear the inside faces of the
shears at the tailstock end and the saddle
wears both the front shear front face and
the front shear rear face towards the
headstock end. The front face of the rear
shear determines the headstock
alignment, or at least that part under the
headstock so ensure that visible rear shear
remains at a constant width.

The guide under the saddle itself wears
at each end dependant upon how you set
up the saddle front gib strip as well as the
loads imposed on the guide and gib
during traversing. This guide can be far
from straight and will need attention.
Measurement over the back face of the
back shear rear to front face of the front
shear will show the wear occurs largely at
the headstock end. From this you correct
the front face, and then you correct the
width of the front shear.

You will also need to take note that any
correction may affect the relationship of
the clasp nut to the lead screw in the front
to back plane and if you need to correct
the tops of the shears, in the vertical plane
as well. The clearance around the cap
head screws is such that minor
corrections, front to back, can be made
without problems.

Remember the old adage, measure at
least twice hefore you cut, you cannot put
it back on again once removed!

John Mcintosh replies:

The dimensional survey showed that the
shear gap was constant at 1.385in. over
the length of the lathe bed, and the gap
surfaces showed no signs of wear. On this
basis it was prag matic to use the gap
surfaces as datum. If the dimensional
survey had shown variation in the gap,
then the method suggested by Ken
Willson would be appropriate.

53



THE MODEL ENGINEER
EXHIBITION oo onceuscon

Please return completed form to:
Model Engineer Competition, The Leys,
Church St., Twyford, Bucks. MK18 4EU

ENTRY FORM - COMPETITION
& LOA_N MODELS CLASS ENTRY NO.

PERSONAL DETAILS (Please print)

i | R e —— EElre s L T——— PO ccsicoanins
BRI it nebn i e e i e b P A T T e R A e
POSECOAR. wivviinimunmmnsiins HOME TEE cossninisisissiisi Davhme 1ely .
Madal ClIb B ASSOCILION s s R B R R B R
Have you entered before? (Y/N) .........

Do you purchase or subscribe to a Highbury House Communications plc magazine? (Y/N) ...
How miany years have voil bean a motdeller? ...cunnmmnmmnnainnmmsminaiainasismsnamsnsnsg

Mail Order Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you |:|

MODEL DETAILS - PLEASE TICK BOX IF MODEL IS FOR LOAN []

Ly Clase [ COnEoliony SimtriBR O TIIN omsom oo inamsososih it ks i o b b e B s RS s

Model Title (o be used for catalogue and display Sard) ...ceisinimssisiamasisitiasmssmssmsimiia s

Model Scale .............. | E=T6Ts {1 [ {1} e 1 W Helght .....commmmse Weight ..............
TYPE Of CONSIIUGTION ......vvieiieiiceie et i et et ettt b e e e e s asaaee s aes et ebasmsaeaeees sassssse e sessmassmaeessens arsnsnnenis

Have you supplied a photograph? (Y/N) ......cccoceeeeennns
Are you supplying Judges Notes? (Y/N) ...cccceviveinnnnnen,
Value of model (Highbury House Communications plc will not insure the model unless a value is entered) £..........

Name antl atihess Of 108l DEWSHEEET asiimiusinmam i i i B i s

NB Please make a copy of this form and any photographs enclosed for your own reference. Please note that Highbury House Communications plc
will not accept liability for any loss of documents or photographs submitted with this form



TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These nofes are written puraly for guidance. Full information is contained in the Comy

If you have an item a

are unsure as fo

Class into which it should be e

rs’ Information booklet

which is sent fo trant rt of the information
Ieuvethal'sechan Hunka}dwewll% t"kewe:\:rm dspahm ; pocknos

the right fo move any

competition exhibit into another class if they feel that by daing so its chances of gaining higher marks or @ more appropriate qward are improved.

please indicate this by writing Loan on the

form in the box identifyiing the Class. Loan
models are not judged but carry all other
privileges associated with competition entries.

Part built models are particularly welcome

in the Loan Section; visitors like to see work in
progress, and entry does not preclude the item
being entared in compatition when complatad.

The classes listed below are those
associated with mainstream model
engineering.

Club exhibits

Where a club is exhibiting, each model should
be entered on a separate entry form and
clearly identified as a club exhibit by entering
Loan/Club in the class section box. This
ensures that we have a full record of all
maodels on display during the show and
facilitates matters of administration and
insurance.

I fthe itern is offered as a Loan exhibit

Additional forms

If you do not wish to deface your copy of the
magazine we are happy to receive
photocopies of the entry form, one for each
model. We will be pleased to send out extra
farms if required, so if you know of a modeller
who is not a reader of one of our magazines
but who you think may wish to participate,
please advise them to contact our Exhibitions
Office , or simply photocopy the entry form for
them.

The success of the show depends largely
on the number of madels on display. Your work
could well be the stimulus which inspires
someone else to start in the hobby. There can
be no doubt that this event is our showcase on
the world of modelling in all its aspects. Every
modelling discipline needs more and more
participants, and it is by displaying not only the
créme-de-la-créme, but also examples of
work of a more achievable standard, that
people are encouraged to join into the
wionderful world of modelling, in whatewver
aspect.

We look forward to seeing a sample of
your work at the show!

COMPETITION CLASSES

Engineering Section

Al Hot air engines.

A2  General engineering models (including
stationary and marine engines).

A3 Internal combustion engines.

A Mechanical propelled road vehicles

{including tractors),

Tools and workshop appliances.

Horalogical, scientific and optical

apparatus.

A7  General engineering exhibits — not
covered by the abave

A5
AB

Railway Section

Bl  Working steam locomotives 1in scale
and over.

B2  Working steam locomotives under Tin
scale.

B3 Locomotives of any scale,
experimental, freelance or based on
any published design and not
necessarily replicas of full size
pratotypes, intended for track duties.

B4  Scratchbuilt model locomotives of any
scale, not covered by classes Bl, B2, B3,
including working models of non-steam,
electrically or clockwork powerad

steam prototypes.

B5  Scratchbuilt madel locomotives gauge 1
{10mm scale) and under.

B6  Kitbuilt model locomotives gauge 1
(10mm scale) and under.

B7  Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

B8  Kitbuilt rolling stock, gauge 1{10mm
scale} and under.

B9  Passenger or goods rolling stock, above
lin scale.

B10 Passenger or goods rolling stock, under
lin scale.

B11 Railway buildings and lineside
accessories to any recognised model
railway scale.

B12 Tramway vehicles.

Marine Models

€1 Working scale models of powered
vessels (from any period). Scale 1:1to
1:48

C2  Working scale models of powered
vessels (from any period). Scale 1:49to
1384

C3  Non-working scale models (from any
period). Scale 1:1to 1:48
Non-working scale models (from any
period). Scale 1:49to 1:384

C5  Sailing ships and cared vessels of any
period - working.

C6  Sailing ships and oared vessels of any
period - non-working.

Mon-scale powered functional models
including hydroplanes.

C8  Miniatures. Length of hull not to exceed
15in for 1:32 scale; 12in for 1:25 scale;
10in for 1:16 scale; 9in for 1:8 scale. No
limit for smaller scales.

C9  For any model boat built from a
commercial kit. Before acceptance in
this class the kit must have been readily
available for at least 3 months prior to
the opening date of the exhibition and at
least 20 kits must have been sold sither
by mail order or through the retail trade.

Scale Aircraft Section

D1 Scale radio control flying models

D2  Scale flying control-line and free flight

D3  Scale non-flying models, including kit
and scratch-built

D4  Scale flying radio controlled helicopters

Model Horse Drawn

Vehicle Section

G1  Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) Wagons,
carts and farm implements. Caravans.

Junior Section
J1 For any type of model, mechanical or
engineering work, by an under
14 year old.
J2  Forany type of model, mechanical or
engineering work, by an under
16 year old.
J3  Forany type of model, mechanical or
engineering work, by an under
18 year old.
All entries will be judged for standard of
craftsmanship, regardless of the modelling
discipline, i.e. a boat will not be competing
against a military figure. Providing a model
attains sufficient marks it will be awarded a
gold, silver or branze medals

Madel Vehicle Section

K1 Non-working cars, including small
commercial vehicles (e.g. Ford Transit)
all scales down to 1/42.

K2  Non-working trucks, articulated tractor
and trailer units, plus other large
commercial vehicles based on truck-
type chassis, all scales down to 1/42.
Non-working motor bikes, including
push bikes, all scales down to 1/42.

K4  Non-working emergency vehicles, fire,
police and ambulance, all scales down
to 1/42.

K5  Non-working vehicles including small
commercial vehicles (e.g. Ford Transit).
Scale from 1/43 ar smaller.

K6  Any available bady shells including
Concours, in any scale or material, to be
judged on appearance only.

K7 Fumctional model carsfvehicles which
must be able to move under its own
power of any type. Can be either free-
running, tethered radie controlled or slot
car, but must represent a reasonable
full size replica

DUKE OF EDINBURGH

CHALLENGE TROPHY

Rules and Particulars

1. The Duke of Edinburgh Challenge
Trophy is awarded to the winner of the
Championship Award atthe Model
Engineer Exhibition.

2 The trophy remains at all times the
property of HIGHBURY HOUSE
COMMUNICATIONS PLC.

3. The name of the winner and the date of
the year in which the award is made
will be engraved on the trophy, which
may remain, at the discretion of
HIGHBURY HOUSE COMMUNICATIONS
PLC in his/her possession until required
for renovation and display at the
following Model Engineer Exhibition.

4. Any piece of model engine ering work
will be eligible for this Championship
Award after it has been awarded, at
The Madel Engineer Exhibition, a
Gold or Silver medal by
HIGHBURY HOUSE COMMUNICATIONS PLC.

5. Nomodel may be entered more than
once.

Entry shall be free. Competitors must
state on the entry form:

(a) That exhibits are their own bona-fide
work.

(b) Any parts or kits that were
purchased or were nat the outcome of
their own work.

(c) That the model has not been
structurally altered since winning the
qualifying award.

7. HIGHBURY HOUSE COMMUNICATIONS
PLC. may at their sole discretion vary
the conditions of entry without notice.

COMPETITION RULES

15 Each entry shall be made separately on
the official form and every question
must be answerad.

2 Competition Application Forms must be
received by the stated clasing date.

LATE ENTRIES WILL ONLY BE ACCEPTED AT

THE DISCRETION OF THE ORGANISERS.

3. Competitors must state on their form the
following:

(a) Insured value of their model.

(b) The exhibit is their own work and
proparty.

(c) Parts or kits purchased.

(d) Parts not the outcome of their own
work.

{e) The origin of the design, in the case
of a model that has been made by
more than one person.

NOTE: Entry in the competition can only be

made by one of the parties and only their work

will be eligible for judging.

4. Models will be insured for the period
during which they are in the custody of
HIGHBURY HOUSE COMMUNICATIONS
PLC

5. Ajunior shall mean a person under 18
years of age on December 315t in the
year of entry.

6.  PastGold and Silver medal award
winners at any of the exhibitions
promoted by HIGHBURY HOUSE
COMMUNICATIONS PLC. are eligible to
re-enter their model for the "Duke of
Edinburgh Challenge Trophy.’

Past winners at any of the exhibitions

promoted by HIGHBURY HOUSE

COMMUNICATIONS PLC. will not be eligible

for re-entry into the competition unless it has

been substantially altered in any way.

7. HIGHBURY HOUSE COMMUNICATIONS
PLC. reserve the right to:

(a) Transfer an entry to a more
appropriate class.

(b) Describe and photograph any
maodels entered for competition or
display and to make use of any such
photographs or descriptions in any
way they may think fit.

(c) Refuse any entry or model on arrival
atthe exhibition and shall not be
required to funish a reason for
doing so.

8. Entryinto the competition sections is

not permitted by:

(a) Professional model makers.

{b) Anyone who has a financial interest
in the direct supply of materials and
designs to the public.

NOTE: If unsure, please contact the

Competition organisers, prior to the show.

9. The judges’ decision is final. All awards
are at the discretion of the judges and
no correspondence regarding the
awards will be entered into.

10.  Exhibitors must present their model
receipt for all models collected at the
end of the exhibition and sign as
retrieved.

11.  The signed release for each model must
be presented to security staff when
leaving the exhibition complex with
display model(s) after the close of the
exhibition.

IMPORTANT NOTE PLEASE MAKE COPIES,
INCLUDING PHOTOGRAPHS, OF ALL
INFORMATION RELATING TO YOUR MODEL, AS
HIGHBURY HOUSE COMMUNICATIONS PLC
WILL NOT ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2005
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Military Modelling Model Engmeers Workshop
#3000 £27.00 (8 issues)

Model Engineer
_$65:00 £58.00 (26 issues) £53700 £48.00 (15 issues)
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Model Boats

Popular Patchwork
£40-00 £36.00 (12 issues)

£44-06 £40.00 (13 issues)

RCM&E

£42700 £38.00 (12 issues)
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Practical Woodworking

14300 £39.00 (13 issues)
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Gardens Monthly

£40700 £36.00 (12 issues)

The Woodwaorker

4476 £40.00 (13 issues)
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Free CD with every subscription!
Take advantage of this amazing offer when you subscribe to any of our
titles - not only will you receive your favourite magazine delivered to your door,

but you will also receive a FREE CD of your choice! Choose from:

')‘)\llll. -||~|I|u|
Aioddress Llove Webiber

CD1 STRICT TEMPO
Brush up your Ballroom skills with
60 great dance melodies to full
Ballroom specifications, performed
by the Platinum Dance Orchestra.
Includes a step-by-step dance guide.

CD2 20 MAGICAL SONGS FROM
AMDREW LLOYD WEBBER
A superb selection of Andrew Lloyd
Webber hits from musicals including
Evita, Jesus Christ Superstar and
Phantom of the Opera, performed by
the Showtime Orchestra and Singers.

CD6 LINE DANCE SPECTACULAR
15 of the most requested Line Dance
songs performed by the Dockery Boys,
George Moody and the
Country Squires.

CD5 THE RAT PACK
20 great hits from show-biz legends
and three of the greatest entertainers
of the 2oth century — Dean Martin,
Frank Sinatra and Sammy Davis Jr..

25 GEANES SUCCES FrASCALS

CD3 SERENADES SUR PARIS
Conjure up Parisian Café life between
the wars with 25 tracks from stars like

Edith Piaf, Charles Trenet, Maurice
Chevalier, Tino Rossi, Yves Montand,
Fernandel and many others.

CD4 HOOKED ON CLASSICS
An amazing 8o classical favourites from
the Royal Philharmonic Orchestra,
including works by Mozart, Bach,
Tchaikovsky and others.

f

wo Feo { o On -y A

CDT JAZZ BRITANNIA
20 of the finest original Trad Jazz
recordings by Kenny Ball, Acker Bilk,
Chris Barber, Bob Wallis, Terry Lightfoot,
lan Menzies, Sandy Brown,
and many more.

CD8 CHILDREN'S PARTY
22 favourite party songs, including
Baby One More Time, Agados, DISCO,
Saturday Night, Barbie Girl, Tragedy,
Teletubbies Say Eh-Oh, YMCA,
Just A Little Bit and many more.

Christmas subscription hotline: 0870 837 8600 qucison

YES! | would like to subscribe to (UK only®):

[ Practical Woodworking | The Woodworker

_ Model Engineer | Model Engineers' Workshop
[ Military Modelling | Model Boats

I RCM&E _| Gardens Monthly

_ Popular Patchwork

FREE CD: (Please select one per subscription ordered):
[ Strict Tempo (CD1)

[ 20 Magical Songs from Andrew Lloyd Webber (CD2)
| Serenades sur Paris (CD3)

| Hooked on Classics (CDg)

[ The Rat Pack (CDs)

_ Line Dance Spectacular (CD6)

[ Jazz Britannia (CD7)

| Children’s Party (CD8)

(CD will be sent to subscription purchaser)

s

HIGHBURY

PLEASE RETURN COMPLETED FORM TO:
Christmas Offer, Tower House, Sovereign Park, Market Harborough, Leic. LE16 gEF

For any queries on this offer please call our customer services on 0870 837 8668

Offer Ends 31st January 2006

Photocopies of this page are acceptable

Terms & conditions: *UK offer only. Offer valid until 31st January 2006.

Is this a renewal of a current subscription?

YOUR DETAILS
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RECIPIENT’S DETAILS (For gift subscriptions)
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Surname ..

Address .

Post code ..

PAYMENT DETAILS

| enclose a cheque/postal order for £ ..o
(made payable to Highbury House Communications Plc)

Please charge my credit card for £ ...
[ Visa 1 Amex _ Mastercard
Cardholder’s name .........

Card no. D:I]:D]:ED]]:D]:DD]]

Expiry date .. Valid date ...............

| Switch

Issue no .
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Please tick this bow if you do not wish to receive any further information from HHC Pl
Please tick this bow if you do not wish to receive any further information from third party companies selected by us

X021




CI°S

begifnfﬁere ¢ n

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
ENGINEERING A new book by an experienced model engineer covering all the basic
L TBUNBITION CBURLL techniques: understanding engineering drawings, buying materials,
marking out, sawing, filing, bending and forming metals. Includes a
review of engineering, materials, the making of cutting tools in the
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 x 189mm
416 pages  Illustrated paperback £16.95

Poter Wright

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 Illustrated paperback £5.50
Eeiining BUILDING SIMPLE MODEL STEAM ENGINES |l
SIMPLE Tubal Cain

Since the publication of the first book dealing with these fascinating
little engines, the author has designed and built several more

MODE I

STEAM : ranging from a delightful little turbine to a larger engine in the style
ENGINES . of the magnificent ‘Steam Engines of the Highest Class’ offered by
toymakers before WWh. Fully detailed methods of construction with
the beginner in mind.

1997 1-85486-147-6 210x148mm

112 pages Nustrated paperback £5.95

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

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

Telephone Customer Services on 01689 886660/886661.
Don’t forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.



ﬂ.lh METAL LATHE - cLi00M

+ 300mm between centres

* LH/RH thread screw cutting

+ Electronic variable spead

+ Self centering 3 jaw chuck & guard
+ (Gear change set » Power foed

6 SPEED METAL LATHE
WITH 12 SPEED
MILL DRILL -cvs00m
Full range
of accessories

available

®)

ONLY
£649.%°
£763;%

* 430mm between centres
= Compound slide with 4 way tool post
» Power fed screw cutting facility
* Forwardireverse lathe operation
» Clutch for independent millfdrill operation
Shewn with optional floar stand
OMNLY £649.95 EMVAT  £761.69 INCVAT
ALSO AVAILABLE: CL430 - As above but
without the MilllDrill head,
REDUCED! £539.95 EX VA
£634.44 INCVAT - WAS {545 19 INCVAT

BENCH -. MICRO MILLING &
Clarke (7T 8

DRILLING MACHINE
CBGEW (w eLJ

res 8" wetstone &

ARC[TIG
INVERTERS

* Used for ARC &
TIG welding, utiising
the latest technology
= Low amp operation
- ideal for TIG weld-

ing, aute bodywork

FROM OMLY and thin mild/

stainless steel

PROFESSIONAL TOOL
mm ESTS & CABINETS
Clarke
THE ULTIMATE IN TOOL
CHEST STORAGE!

#Exa heovy glcuge double
wall steel construction

FROM ONLY
.95

Also
dark grey& blue.
from only
£18.95 ex. VAT
£34.02 Inc, WAT

BGSI
Complete
with balt
mountings &
feer anchor holes

AMPS _ ELECTRODE
U ')
15130

EX VAT INC VAT
£199.95 £234.94
£259.95 £305.44

-\I‘_SOvz'lleJOf r:dODrDrEOJOOD
* Vriable m
«MT2 Spi:glee'l'aper i
» Face mill capacity
Werire, end will |Omien
» Table cross travel %0mm,
lengitudal travel [80mm

ARIABLE SPEED
ATHE & SEPARATE
MILL DRILL HEAD

CL150M & CL15 IMH
REDUCED

150

MODEL  DESC_ DRAWER LOAD EXVAT  INCVAT
£69.95 E82.19

£89.95 £105.69

£84.95 £99.82

£119.95 £140.94

£50.95 E64.57

J £169.95 £199.69

| £199.95 £234.94

£129.95 £151.69

£159.95 £187.94

CAN BE ASSEMBLED
AS A SHELVING
OR BENCH UNIT

FROM ONLY
£11 9|rw

DUTY

LS
(L1
(']
D

EX VAT INC VAT
£1275 £14.98
£18.95 £22.27
£2549 £19.95
£19.95 £35.19

Includes 1ree:
* Face miask
* Earth clamp
* Gas
regulator
Pro90-1 S0TE also inc

(BGSRP
66T
(BGBRSC
(BGORNC

ENGINEERS STEEL
fctarte 20T Sl 1

MECHANICS TOOL
CHESTS & CABINETS

; |uc m
£46.94
£58.69

g
19y
5k
19y
By
an

£49.93
£84.95
£84.95
£99.95
£139.95

£99.82
El17.44

11300 T3 v Ot/ st £164.44

0 AIR
COMPRE SSORS
TIGR /40 LY

TaEn £69 W
£82

840

* 7 efm displacement |
* |.5Hp * 24Ltr

larke rubber air hose (1 0m
FROM ONLY £9.95 EX VA
£11.69 INC YAT

OTHIR IIDB[IS IN THE RANGE
EX VAT INC VAT
£84.95 E99.82

12995 E152.69
E169.95 E199.69
EISA95 £299.57
E259.95 £305.44
£359.95 EATL94

MEASURING

INSTRUMENTS o'l
-

EX VAT INC VAT
£8.49 £9.98
£9.95 £11.69
£19.95 £13.44

ORDER ONLINE

www.mochinemart.co.uk
OVIN 5800 PEDOUCTS - SE THI FULL BANGT

(© 0845 450 1800
@msm Illll

24
_mzsms

SUP[RSTOR[S
TELESALES

- WEBSITE
- 7

00 150mem/8" Wernier Caliper
CW180 0-2nm lmarar

-

optional drawer

ONLY £21.95 EXVAT

£16.97 INC VAT

= 3mm high grade steel

+ Runners for optional drawer units

SIZE (UWH MM) X VAT  INC VAT
EN19.95 E140.94
£154.95 E£182.07
EIN95 E20557

.ﬂﬂ ANGLE GRINDERS

Ine. d-sc & handle
il ﬁ

- u"‘

FROM ONLY
£12%.
£15%.

MOTOR WAS WOV EX NOW INC
INCVAT VAT VAT
£12.95 £15.22
Tlhw £0%31 £12.95 E26.97 -

MODEL DISC
nm
(AG121B 115
(AG115C 115
A6T1S 115 S00w :
(ONTIS* T15 1010w £3549 £24.95 £?9.32
(%617 T 200w £35-19 £25.95 £30.49
FCONI 15 is Heavy Duty contractor model

TURBO FAN
lﬂ-rh

S+ |deal for low
cost, highly
efficient

heating im
worksheps,

garages etc

OO ouTRUT WIS
BTU /b INC VAT
LTEDEVIL 35,000 £93:94° £76.95 £90.42
1T I £109.95 £129.19
EVETY £139.95 £160.44

£179.95 £111.4

EMBST ERIA05 B33.07
((_STAINLESS STEEL MODELS ALSQ AVAILABLE!

EXVAT  CVAT

EmAaCTmo

L

BARNSLEY

DARLINGTON

+ Welding wire
+ CO, gas borle
OTHER SIZES & ARC WELDERS Q\I'AILABI.E
AMPS EX VAT INC VAT
Ll EN19.95 £140.94
£139.95 E164.44
| £159.95 £187.94
E179.95 £211.44
£139.95 £181.94
£199.95 £352.44
£309.95 £387.69
*Turbe fan cooled for longer welding at full cutput

' B SWING ARM &
. Clarke MAGNIFYING LAMPS

FROM ONLY
£7 %
3

+ Features (ln.mp
* Lamp Only b
MODEL LENS (MM) EX WAT INCVAT

- £7.95 £9.34
£14.95 E17.57
£34.95 E41.07

DIY KIT - CABIH

+ Spray pattérn adjustable
ONLY £1.99 EXVAT
£9.39 INCVAT

QIS

" “"PRO KIT - CABIP(pictured)

» Double acticn e}gvrfcra:cunm airfpaint control
* Precision machined nozzle » Specil lightweight hose
ONLY £3.95 EX VAT £18.14 INC VAT,

. T JINFRA RED

HEATER DEVIL
= [nstant, clean, odour
free, infra-red heat
»2.8Kw Max cutput
*95% of input
energy is
converted
inte heat

01325 380841 | LEICESTER

Precision engineered with ‘ .
cast iron head, base

& column

A

* Spindle speeds
100-2150rpmn

* % Hp, 230w,

| Ph moror

available

#18pce Bext Budget Buy, 33pce Recommended Practical Clasies

. Clarke MULTI-PURPO

* Accessories

* |émm chuck

+ Table size 585x190

depth 75mm  « 35

£33.95 £39.89

CLESIMH P ‘c

(ATTACHMENT) C‘.“s
* 250mm between centres
* | 53mm swing over bed
» Power feed
= Screw cutting facility
+ Transfoarms the CL250M
into a superb Lathe/Mill
* | Omm max drill capacity
* Variable 30mm travel
for drilli indle
REDUCED! NOW
OMLY £149.95 EX VAT

qassive £317313

WAS £328.94 INC

£176.19 INC VAT WAS £187.94 INC VAT

"[T5 "YoRiLL PRESSES

#Tables tik 045°
left and right
* Depth gauge
* Chuck guards
MODEL _WATTS /SPEED
(OPsbD~~ M45/5
QOB 24575
(PisTe 30075
or-108 012
P28 37012
OF-15F— 30/12
@F018_ 510/12
OFBIF 510712
(OPROTE™ S10/T8
10716

ps1F
(OPsOTF 96012

CRT4Q. -

FROM ONLY
35
[
£15%
LEl
«High quality
ur ;Den stoel
upplied in
snonge
ept | ép
INC VAT
E15.22
E17.57
£23.44
£23.4
£35.19

me

FROM ONLY Serse
£29.9§
£35)

EX VAT INCVAT
£09:95 £35.19
£40.95  £58.49
£19.95 £930
£89.95 £105.69
£99.95 £117.44
EN4.95 E135.07
13495 £158.57
E149.95 £176.19
E£159.95 £187.94
£189.95 £223.19
E379.95 E446.44

ROTARY TOOL
SYSTEM

Ratary tool » |m flexible drive + Height adjustable
stand with clamp «40x accessories/consumables

o Jaw width | 27mm
sz opening | 20mm
0° rotating vice head

: &E double lecking swivel base
VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30

0176 261 0688

01226 732 297
;unkfrutr Roasd, Bar

msley
EAT BARR 0]?1 358 7977
4 Birmimgham Rood, Great Bare
B'HAM HAY MILLS 0121 771 3433
I]S? (Dv:nrw Road, Hay Mills
01204 365799
I l1|','nr|e Strest
BRADFORD 01274 390962

105-107 Monninghom Lane
BRISTOL 0117 935 1060

13 (hurd! Road, Lowrence Hill

CARDI 029 2046 5424
01228 591666
01244 311258

024 7622 4227

44 cs c.ry Road
CARLISLE

85 London Rood
CHESTER

43-45 5t Jomes Strest
COVENTRY

Bishop 51
COLCHESTER

$23-427 Brighton Roed, Sowth Croydon

N4 Northgn‘u
DEAL (KENT)
182 - 186 High Street
DERBY
Derwent Street
DUMDEE

01332 290931

D138F 225 140
24-26 Trades Lane

IHB
163-171 Piersfield Terroce
GATESHEA 0191 493 2520
50 Lobley Hill Road

01206 762831 |ILFOR
020 8763 0640 |LEEDS

0141 332 9231
2801 Gt Wesstern Rd
GLOUCESTER 01452 417 948

271 A Borton Street

GRIMSBY 01472 354435

Ellis Way

HULL 01482 223161
0208 518 4286

8-10 Holderness Road
T46:-748 Exstorn Ave
0113 231 0400

227229 Kirkstall Road

01304 373 434 |LIv)

0131 659 5919 | LONDON

69 Melton Road
ERPOOL 0151 709 4484

BB lnndon Raod

020 8803 0861
Hsndul Parads, Edmenton N1

020 8558 6284
SDS SCI]I' Lea Bridge Road, Leyton, E10
20 7488 2129

klands
01622 769 572

0161 941 2666
?1 Maurlmleu Road, Allvincham

01623 522160
16? U!nkrﬁ:ld Road, South
MIDDLESBROVGH 01642 677881
Mandale Triongle, Thornaby
NORWEC O'I 603 Fobd02
Heigham Streat
NOTTINGHAM 0115 956 1811
211 Lewer Parliament Street
PETERBOROUGH 01733 311770
417 Lincoln Rood, Millfield

IEﬂ Tha H?I'rwn'f Doc
5? Un r Stone Stret
MN[ﬁOBIER

PLYMOUTH

277-283 Copnor Roo

53 Blackpocl Rood
SHEFFIELD

U
516-518 Portswood R
STOKE-ON-TRENT

N
?1 Yicloria Rmd
TWICKENHAM
83-85 Heath Rood
'WOLVERHFTN

YR v yting

01752 254050

58-64 Embonkment Road

01202 717913

137-139 Bournemouth lloznd. Parkstane

9265 4777

d, Copnor
01772 703263
0114 258 0831
?123 8055 7788

0]?82 8730

453 London Rood, Heeloy

angetown

0 792 792969
01793 91717
020 8392 9117
01902 494186
01905 7234351

Parkfield Rood, Bikiton

Collect from your local branch
Order from www. muclllnomdrr :o vk
e-mail: sales@machinemart.

TELEPHONE 0845 450 1855 ILOC.IAI. RATE)

For security reasons, calls may be monitored Al prices correct at time of going to press.We reserve the right to change products & prices at any time. Al offers subject to availability, E&OE.



\ Folkestone Engineering Q

Supplies

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,etc), 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 [ ogier iteis in stock
1/4" Rnd  £0.28 £0.54 £0.39 £0.98 e -
172" Rnd  £0.78 £1.65 £1.18 £2.90 Aluminium, Brass,
Copper, Steel and
34" Rnd  £144 £379 £1.97 £549 S e b,
1.0" Rnd £2.26 £6.35 £3.35 £8.40
1/4" Hex  £0.34 £0.66 £1.00 £1.65 Black Mild Steel.
112" Hex  £0.78 £1.94 £2.10 £3.78 Nickel Silver Round.
34" Hex  £2.14 £4.50 £3.60 £8.80
10" Hex £3.39 £738 £4.55 £12.50 Phosphor Bronze,
1/4" Sqre  £0.42 £0.97 £0.50 £1.70 Silver Steel and
12" Sqre  £098 £3.15 £1.47 £4.14 it Tt Sock
314" Sqre  £1.94 £542 £2.65 £5.98
1.0" Sqgre  £3.54 £10.84 £4.95 £8.98 Spring steel.
heet in Brass, copper,
BMS available in ENIA F/C, ENS, EN16T and EN24T | oara stecl a by
Aluminium in HE30 and 2011 fc and Stainless.

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

62 Canterbury Road, Hawkinge, Kent CT18 7BP
Telephone 01303 894611

Email: metal2models@btopenworld.com
Open weekdays (0900-1600) e

VISA | )
ERy . aBturgay momings (0900-1200) |

(B . |

7
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. " Send £2 (refundable) for
- our latest Workshop Catalogue
@ or visit our u ahed

KITS FOR TWO TOOL AND CUTTER GRINDERS

____ THE SOPHISTICATED THE SIMPLE

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS S.A.E. TO

MODEL ENGINEERING SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD S21 4EY
PHONE 01246 433218

www.lawm.freeserve.co.uk

Model Engine Builder
bOU For beginnin
?c Eng“‘es to expgrt buislld-

ers with small
to full-sized
shops and
equipment |

o

Build

articles

Centerfold

articles e e

Technical 2005 Subscribers will receive all
articles issues from this first year. Back

Items of interest issues will be promptly mailed on
large drawings - receipt of your subscription.
11.9 X 17" 9 Subscribe directly on our Web site
or print the Subscription Form
found there and mail it today to:

Elmwood Publishing, Inc.
737 Elmwood Ave.
Vallejo, CA 94591-6641 U.S.A.
= www.modelenginebuilder.com
[6ll-free, U.S. & Canada 1-866-996-8999
or 01-707-643-1970
Facsimile 01 707 642-5783




j/_‘/_,ijfj:jg SEE OUR ALL NEW WEBSITE -

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

Buy Online
WWW.Warco.Co. I.Ik

See these machines

underpower at:
London Model Engineer Exhibition.

Alexandra Palace 20th - 22nd Jan ‘06
Model Engineering Exhibition, Harrogate 5th to 7th May ‘06
= o GH-1224 Lathe. Only £1,850
* Fully enclosed gear headstock
* Centre height 6" * 31/2" CENTRE HEIGHT X 12"
* Distance between centres 24" BETWEEN CENTRES
* Taper roller bearing spindle e AMMERER
* 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 & LI e  LIORM VNN COLLET CHUCK FREE
travelling steadies, faceplate. TORQUE OF CHARGE
* Also available 32" between centres £1,950 | MCL%?% &%@%E BED W + ILLUSTRATED WITH
WITH EACH LATHE OPTIONAL D.R.O AND
* RELIABLE U'SA BUILT PRINTED POWER FEEDS
EECCﬂILEOAm - THE HEART OF THE « TABLE SIZEI 26™ X 6*
— * MOTOR1 '/2 HP
BH-600 LATHIE QR Wtk « AVAILABLE 3MT RS -
;v ADX S METRIC - IMPERIAL
g { For a limited period we will include SPECIAL OFFER ONLY £1,450
"= g revolving centre, tailstock drill Tolstock drllchuck and TCT Indaxable |\ jocyur g boivey  /
chuck and a set of 12mm index
lathe tools FREE of charge! QNLY £375 /

SUPPLI EEIAWI& ACCESSORIES AT NO
EXTRA ALL PRICES INCLUDE
" 8 3 JAW CHUGK VAT AND DELIVERY
* 10" FACE PLATE

* FIXED & TRAVELLING STEADIES
* FOUR WAY TOOL POST

( |MPIME|' THREADING
D, COOLANT TRAY, REAR SPLASH BACK

* VARIABLE SPPED MILL

ONLY £1.600 / « TABLE SIZE 20" X 7"
2 * TILTING HEAD
« SPEEDS 0-3,000
BWV-20 LATHE NOW SUPPLIED WITH DIGITAL
=) SUPPLIED WITH:
' * 4" 3 JAW SELF CENTERING
[l cHucK
d  +4"4 JAW INDEPENDENT
CHUCK

* FIXED STEADY

: TRAVELLING STEADY 654mm x 150mm

+ FOUR WAY INDEXING TOOL POST tongiudncl el Somen

* 3MT AND 2MT DEAD CENTRES i o

© METRIC & IMPERIAL THREAD Spindie Stroke AL

i CUTTING CHANGE GEARS Spindle Taper amr

SPECIFICATION: * SWARF TRAY Diometer of Spindle 63.5mm
* CENTRE HEIGHT 4’ o REAR CHIP GUARD Diameter of Calumn 66.65mm
» DISTANCE BETWEEN CENTRES 14" s bl
+ SWING OVER CROSS SLIDE 5" ONLY £535 ;
« SPINDLE BORE 3/4” CLEARANCE e — e
e s e I
+ MOTOR 12 HP 1 PHASE » DIMENSIONS 38" LONG x 19°WIDE x 15" HIGH + WEIGHT 230 LB \ zea N B TuninerheD

( NORTHERN 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 www.warco.co.uk PRICES INCLUDE V.A.T mza [EH To8 h




= CLASSIFIED —

Advertisements

Send to Model Engineers’ Workshop Classified Department, Highbury House Communications,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BR6 OEL Tel: 01689 886650 Fax: 01689 BB6666
All Advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All adwertisements must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires 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' symbeol

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

BOOST PHASE CONVERTERS

— MAKE

phase converters with a
unique 3 year guarantee.

Never beaten on price. T H AT
Tel: 01344 303 311
Fax: 01344 303 312 CALL
Mob. 07952 717960

www.boost-energy.com

info@boost-energy.com TO DAY

BOOST HAS BEEN MANUFACTURING HIGH QUALITY
PHASE CONVERTERS IN THE UK SINCE 1957

SOCKET SCREWS
Cap. Csk. Button. Set {({Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC &
*  Hexagonal & Slotted Screws Nuts & Washers.

Dowel & Spring Pins, Dormer HSS Taps & Drills. Draper Tools,

NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 1st class stamps for our latest catalogue
Special offer***** Workshop Discount Pack *****

30 different packets of socket, hex. and slotted screws
Pack 1.BA  8&BAto 2BA. ﬁ
Pack 2. Metrie M2 10 M6. f
Catalogue value of pack is over £35.00 plus p/ p %% ] J f
Either pack on offer to wou '@ 4 ’

for only £24.85 + £2.95 plp ] ?

Send for this offer and benefit from a very N c\ﬁ_'
useful stock of screws in your workshop. | ?&?
You will not be disappointed, Refund guaranteed. fﬁ gf
Emkay Screw Supplies (MEW) 2

74 Pepys Way Strood Rochester Kent ME2 3LL

Email: emkaysupplies@onetel.net

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

TOOLCO

The home of geod quality used tools and machinery

www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 4SP
Important: Phone for opening 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!

For sale, MEW full set to date, with first four

[}
copies of World of Model Engineering. Offers over Now on-llne

£300. Buyer collects. Tel: 01782 519452 (Stoke-

S Models,

For sale, Model Engineer, early 1988 to 1999

Machi
complete, plus many extras. Offers, Buyer collects. acniner y,
Tel: 01782 519452 (Stoke-on-Trent). Mi S c

L]

ME's for sale, 1995, 1965, 1983, 1984, 1989 plus

various others. Tel: 01785 282733 (Stafford). mmeeﬂg‘neersemp orium.co.uk

R.A. ATKINS

MYFORD ML7 LATHE £525 MEDDINGS M4 7/8" BENCH DRILL £225
MYFORD SUPER 7 BENGH LATHE €725  MYFORDQ/GC TOOL POST SET, NEW £110
MYFORD SUPER 7 CABIMET LATHES PXF £2,100 MYFORD 4™ GRIP TRV 3 JAW CHUCKS £150
BOXFORD T.5. 1020 LATHE, TOOLED £1,900 MYFORD VERT SWIVEL SLIDE £185
FOBCO BENCH / PILLAR DRILLS 1/2" £195 MYFORD TAPER TURN ATTACH, UNUSED £225
NAEROK RDM 350 MILL DRILL. TOOLED 2450 WE ARE CONSTANTLY BUY ING MODEL ENG WORKSHOPS. PROMPT
PINNACLE PDM 30 MILL DRILL, EXCELLENT 2550 INSPECTION SETTLEMENT, ESTABLISHED OVER 35 Y EARS.
CENTEC 2C UNIV MILL QUILLHEAD 2725 HUNTS HILL HOUSE, HUNTS HILL,
MYFORD VM-C VERT MILL, 3 AXIS DRO £1,375 NORMANDY, GUILDFORD, SURREY GU3 2AH

MYFORD VM-E VERT MILL, TOOLED £1,800 Tel: (01483) 811146 Fax: (01483) 811243

Hp mEinenl
’ 3 Exts c::cﬂxnm ’

Whether you ane bullding your own CNG Machine/
converting an exsting machens or you have sanply
bought & k. The Routout CNC software and Stepper
mator drivers will anablo you 10 control your nesw addition
10 e watkshop from your PC with aase

¥ Three 2.5 Amp Microslepping
Stepper molor Drive Boards

'r Routoul CNC Software
“rEasy LPT Breakout Board

Only £120.00

Tel (01269) 841230
Order Online www.routoutcnc.com

WE BUY, SELL & EXCHANGE
TOOLS, MACHINE RY, MATERIALS PART BUILT
QOCOS, MODELSET
WDRKSHL‘JF’TOOLS MACHII\JES MODELS

ANTED - WE COLLECT & PA\" CASH

M.E. SALE & EXCHANGE

Gompass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968
Leng S.AE. 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



FANTASTIC DEALS ON CLARKE METAL LATHES

CL500M WITH
LIVE CENTRE
DRILL CHUCK

3 JAW CHUCK
SET OF 6 TOOLS

PRICES INC. VAT
AND CARRIAGE
= + (UK MAINLAND)

GO

Engineering Supplies

FLYCUTTER DEAD NOW
Visit our Order COMPOUND ¢ CL300M - £425 ORLATHE ~ HUGE
EY 55-00 S.q ft secureh( on-line SLIDE 4 WAY ;msbzgﬁlégﬁf:?TRE RANGE

premises in www.chronos. TOOLPOST SET OF 6 TOOLS OF CLARKE

Dunstable Itd.uk MACHINE VICE + MACHINERY

KNURLING TooL DRILL CHUCK

INC. CARRIAGE 4 JAW CHUCK === o
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MINMND@ £480! L @*“

UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU 7 o
TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK J
(24 hr update) www.tradesalesdirect.co.uk (Trade 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 ;‘EW_‘:‘.

.
DON'T DELAY ROk
CALL TODAY

Transwave

THE ONE-STOP CONVERTER SHOP

Vin. to 12in. dia. bright steel stainless steel, bronze, spring steel, brass,
aluminium, sitver steel, steel ubes, bolts, nuts & screws, tap dies +
drills, white metal casting alloys. Fine materials, chiain, plastic, Lathe
milling machines and equipment, new and secondhand.

Mail order mationwide and worldwide callers Mon -Fri, 9-5pm.

Access/Visa welcome
Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. MEW,

Ridge Hill Farm, Little Horwoed Road, Nash, Milton Keynes,
MK17 OEH Tel: (01296) 713631 Fax: (01296) 713032
www.mkmetals.sageweb.co.uk
email: sales@mkmetals.co.uk

PHASE CONVERTERS

2HP TO 50HP

A Top Quality Range of Static
and Rotary Converters to run

ONl

D mB:RetBe;
& 3 Axis oNC Kit- @

Whether you ane building your own CNC Machine/
converting an existing machine or you have simply
bought a kit. The Roustout CNC software and Stepper
motod Airvers will 0NADK yOu 10 CONTol your New addition
10 the workshop from your PC with sase

* Three 2.5 Amp Microsiepping 3-phase 415v machinery from
r molor Drive Boards i L
A eae R DY\ Local Call: 0844 7700 272 [l 240V single-phase supply.
“rEasy LPT Breakout Board sales ®transwave-online.co.uk For further detags contact:
(A0S : T : Motorun Phase Converters
Only £120.00 Las.er ?Ut par‘tr for Iocomotivfas and traction 23 Waldegrave Road, Teddington, TW11 8LA
Tel (01269) 841230 snolpss. AR scaiee and gatges, Tames, lenders, Middx. Tel: 020 8977 0242 Fax: 020 8943 3326

hornplates, spokes, etc. Tel: 01302 721611
(Doncaster).

DivistonMaster Convert your rotary table, dividing
* head, or dividing attachment to CNC
+ ALL DIVISIONS from 1 to 9999 - NO GAPS, NO DIVIDING
PLATES, NO HASSLES!
* ANY angular movameant up o 360 dagreas
+ Positions to £1/200th degree (with B0:1 worm ratio)
+ Configurable for drive ratios 10 S000:1 and motors o 2A/phase
+ Stores up 1o 4 differant configuration “personalities™ for different
rotary devices, molors, speed settings ete.
- Converted Homge and Vientex rotary tables avadlabie to order
+ Motor mounts and shaft couplings for Homge or Vertex 47/6°/8"
rotary tabies, and Homge or Vertex BS0 dividing heads
« Stepper molors from 100 oz-in to 1000 oz-in available io order
+ Contact us or visit our website for full details and Iatest prices

DivistonMaster Lid., | 1a Poplar Grove, Sale, M33 3AX
UK. Tel: 0161 973 4278 Fax: 0161 973 6534
sales@ divisionmaster.com http2//www. divisionmaster.com

L15+ 2 PAP from DensacnMasser,
::"'""-" Machine Tools, 19 Keightd A¢ future Model Engineering exhibitions, our products will be on
e ?‘P‘Slm.' l'l :‘"‘"m 2": o display at the Are Enrotrade stand,

Order Online www.routoutcne.com

Myford

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

Ansaphone Service After Hours

"Indexing Without Pain

Myford warranty

or visit out showroom at
Wilmot Lane, Chilwell Road,

Beeston, Nottingham, NG9 1ER

The Taig Lathe™ by Tony Jelfree.




THINKING OF SELLING YOUR LATHE, |
MILL OR COMPLETE WORKSHOP
and want it handled in a quick, professional

no fuss manner? Contact David Anchell,
Quilistar (UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

NEW! - Lower cost, compact, high performance

speed controller and motor combination.
Call us now for more information
and friendly advice on

01925 444773
| or visit www.newton-tesla.com

The new CL range features start,
stop and emergency stop buttons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready
to mount, plug in and go!

——
o

/)

mn
LT

A

[Tl B
' 'JI"(. 5
| s

L]
A, -
o e = _ L
ull!nfr///// ST S e AR
Thé Driving Force i Aufomalisn

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

From only
£390 inc var

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

Series, Boxed Sets

Machine.

Imperial, Unified, BA.

Collets.

Tel: 01

Mill Drill imperial R8 Spindle 3/4 HP motar 240v
90-2150 RPM. No tooling. £350. Tel: 01787
280601 (Essex/Suffolk Border).

Chester Long Bed Multi-Purpose
Lathe/Miller/Drill for Sale. Usual Chucks,
Faceplate, Centres, Dip Tray. £450. Tel: 01785
600052 (Stafford).

Drummeond M Type lathe, long cross slide,
tailstock lever attachment, change wheels, motor,
fast/loose belt drive, original cast iron stand. Ideal
restoration project. £150. Tel: 020 8657 5401.
Boxford AUD long bed lathe, s/c gearbox, variable
speed 3/4 jaw s/c chucks, centre steady, and fully
tooled. £949. Tel: 01342 718563 (West Sussex).
Hemingway ‘Algoa’ Screw cutting gearbox for
Myford 7 lathes. Complete and ready to fit. £150.
Tel: 0161 3207754 (Manchester).

ENGINEERS
TOOL ROOM

The tool supplier for Professional &

Model 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,

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

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Ingert 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 Emha?e on some machine tools welcomed

43 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com

UNIT 28, ENTERP'RISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA GF40 2ET

AVAOL TV LVHL IXVIA

Ball slides 3/16" dia balls. 3.5x0.5x20" 2-stage,
20" stroke. £10 each. Other sizes available.
ian.mathers@tiscali.co.uk. Tel: 01438 871686
(Hertfordshire).

Lathe Proxxon PD230E (Improved Toyo 210).
Some accessories, brand new, still boxed. £500.
Tel: 01788 565840 (Rugby).

Alexander 2A Engraver/pantograph miller
single-phase ideal for model making. £350. Tel:
01643 703826. Mob: 07792 603 226 (Somerset).
Wanted: Two, maybe Three if price is ok -
Peatol Lathes for my students in Denmark. Tel:

01509 215619 (Loughborough).

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 Chemical Blacking for Irom 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, Pwllheli, Gwynedd, LLS53 8EH
Tel: 01758-730356 Fax: 0870:0-523497 Credit Cards accepted.

Maore details on our website at www.black-it.couk
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NEW MACHINERY IN STOCK

Harrison M300 long bed/gap 3 jaw 3pt steady face place the cleanist machine we have

One Only left Boxford 1130 Lathes 5'/;" x 30" G/Box. Fully tooled. with Emco milling head,

like new cond.

£2275

£2500

immaculate with imperial ﬁeur box.

Boxford ME10A fully tooled with t/scot crss slide @.C.T. new in 1987 1 phase absolutel

Tomy Senior veﬂ.l'honz mil
Garbo mehal sheer with stand

Yiceray vertical mill 30 int excellent height under spindle

Vkeroy Sarp E dge Grinder for plane blades & chisels ete. As new.
mill

Myford ML7 / tri lever cab/stand fully tooled
Myford ML7R I.nng bed lathe with g/

axcell

Myford ML7 on cab/stand, 1

Colchester Master complete b

yf
Harrison M250 gap bed 1931’:};0“ In:mrelyr but needs painﬂn

ly Brid, " x 9" Table power feed. D.R.O. Beit heud 1986
1800 Colc Esier Siud-eni R/H 6"x28" with tooling QCT cook
in good condition, 1 mark in table 1 phase ...... ....£1200 |-|q|-r|5.5|| L5A Lathe G/Bax and Tasling
£180 ersatool Tool Cabinet
£1400 Cluse Pole Magnetic Bases o
1 phase, excellent cond.....ccccvrsnnnnvrsns e 21000 Colchester Triumph R/H Taper Turmng Amsz ent.
x, cab/stand, fu!ly tooled 1 plld!e 3 point steady for Dean Smith and Gmce |ur||e
£1850 Union Graduate bowl turning lathe, diti
£750 t mill with dro wari head - power feed, llent
. slight surface rust . EMDD 3 Harrison LSA lathes and 2 Boxfo

..... School

ntidy
2 off Bexford pillar drills e«:llenr wndirhn 1 is probably unused and modern ..£400 - moo

4 Small electric furnances

plus wurkshap Mulmg coming in saon, ?G?mmr

NEW TOOLING IN STO{I(

Boxford taper turni

Harrison M300 {op:'y turning

£475 HMyford

lathe on cabi

inicop copy

Kenedy power hacksa £175  Wadkin Universal Cutter Grinder ‘lyge M.H. with lts of tecling
Tom Senior £300 Hum;on LS Lathe Gup Bed with Tooling

Duplex 226 tool post frinder as new (small) £300 3 x Harrison L5 lathes tooled

Boxford boaring table £125 Grimslon drill fleor sland wl!h tapping plus x-y compound table.
Boxford draw bar collet set inc 18 collets most as new. £250 master i ed lathe with gluuK Has electrical fa
Myford compound vertical slide £125

MISCELLANEOUS

Abwood vert-spindle surface grinder 18"x6" mag chuck, hand operated, little
f" motor RE power quill {ﬁrs most mills, ie .Adcock & Shipley 1ES)

LBridgeport milling head, 2 speed
Eclipse magnetic chuck 19" x 12",

£350

Colchester Chipmaster lathe (t
Collet chucks, ?}n

X blocks, vices, nngle plates, surface plates etc

Please phone

£95

Student 18" Fi
Hort Pedestal Scmder 15 Disc Ex Uni

£350

WE ALSO PURCHASE QUALITY MACHINES & TOOLING » DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE
More machines always in stock. Tel: 01274 402208 & 780040 Mohile 07050 272169 4 Duchy Crescent, Bradford, BD9 5NJ

Boxford AUD long bed lathe, s/c gearbox, variable
speed, 3/4 jaw s/c chucks, centre steady, and fully
tooled. £949. Tel: 01342 718563 (West Sussex).
Posilock collet chuek imperial 3 MT. £35. Pillar
drill 350w, 12 speed with cross vice. £55. Tel:
01642 722855 (North Yorks)

Bandsaw blade welder ideal German make
capacity 5m/m to 30m/m weld braze anneal
guillotine. Buyer collects. £175. Tel: 01252
842626 (Camberley).

Myford 4 Jaw direct mount chuck. £E60. Rear tool
post. £25. Duplex D26 tool post grinder. £100. 2MT
boring head. £25. Tel: 01642 722855 (North Yorks).
Moore Wright micrometers adjustable 6"-12",
8"-12" complete anvils, Test bars, boxed. £35, £40.
Tel: 01252 842626 (Camberley).

Maximat lathe 5" x 24", cabinet stand 3&4 jaw
chucks, collet chuck, collets, Dickson toolpost.
£620. Tel: 029 20639634 (Cardiff).

Drummond M Type lathe, long cross slide,
tailstock lever attachment, change wheels, motor,
fast/loose belt drive, original cast iron stand. Ideal
restoration project. £150. Tel: 020 8657 5401.
Jaguar 0.4Kw inverter. Excellent condition.
Complete with manual. £80. Tel: 0114
2712731/01226 759204 (South Yorkshire).
Chester Long bed Multi-purpose
lathe/miller/drill for sale. Usual chucks, faceplate,
centres, drip tray. £450. Tel: 01785 600052

(Stafford).

Smart and Brown Sabel 41/;" lathe, 3 Jaw
faceplate, single phase, countershaft, collets,
gearbox, power x feed. £450. Tel: 01784 456938
(Staines).

Wanted: Tailstock for grey Myford Super 7. Tel:
01609 775245.

Hoist Clarke Stronge Arm 250kg lift. 240v. Good
condition. £70. Miniature pillar, drill 240v, 0-1/4"
chuck. £25. Tel: 01452 728384 (Gloucestershire).
1XL gap bed 8" x 36" lathe chucks, change
wheels, flatbelt drive, 2HP, single phase motor
working. £430. Buyer collects. Tel: 01633 276027
(Newport).

Boxford VSL500 5" x 22", 3 and 4 Jaw chucks,
QCTP, 3 phase, complete with inverter. £1375.
Tel: 01535 656783 (West Yorkshire).

: LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept. :
i Highbury House Communications, 4th Floor, Berwick House, 1
I 8/10 Knoll Rise, Orpington, Kent, BR6 0EL. Tel: 01689 889250 |
: No reimbursements for cancellations. :
i PLEASE TICK ONE BOX ONLY 1
i |
N e TE oKt ous [ ] senvies [] cenenn I
: PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE) :
I |
i I
i |
i I
i 1
: TEL. NUMBER :
I ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. oo |
I | enclose my Cheque/Postal Order® for £ .........cc. e for .. insertions, l
1 e e 1
I made payable to Highbury House Communications l
I {*Delete as necessary) or Please debit my Mastercard/Barclaycard Mo. Expiry Date l
.............................................................................. Post Code .......cervvrrmnnses
i |
i [ T B ] R o 1
) O O O e O I
I BMaIl . e i s e e L e e el e I
e o for... insertions. T T L o e B T e S e ]| |
L M W N N S BN SN N S B BN B N S B B BN B SN B B S B S S B B S S B SN B B S B B S B S B B S S S S e . . ‘
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— 25x 1
FREE!! (private sales only) - only £10 J/ incolour £15 2 3x1 £30

35x1 £35



» Swing 92mm

* Centre 200mm

* Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

299

Easycut
Portable Bandsaw

* Variable Speed 30-90m/min
* 1kw Motor
* Cutting Capacity
85mm dia x 105mm long
* No need for coolant

£293

Compact 5
achining Centre

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

ennium
;mited gditio™,
" pvaitable

Emn Unimat Basic

e Swing 110mm

* Centre 200mm

» Varispeed 20 - 2200rpm
* Made in Austria

* Made in Austria __ £499
g59° |
BICD Sormezgt 2, caove | BMIE |
Emco Compact V8 Maximat F1-P,

Electronic Varispeed Lathe
All German Electronics £1615

* Swing 210mm

= Centre 450mm
* Motor 650w
Compact V8 Lathe
* Motor 1.4 kw

= Speeds 45-2300

Varispeed
version

Milling Machil.'{'

= Table 630x150mm 100-4000 rpm

» 2mt Spindle

* Universal Head

* 120 kgs

e Speed 180-2300rpm ab0

* Made in Austria ] psk "eNC
in ri £1 46 4 o\;‘;ﬁon

Maximat Super Il
Lathe

* Swing 280mm

e Centre 650mm

¢ Geared Head

* 25m or 35m Bore

* Price from £5200.00

* Made in Austria

230V version
now available

Emcomat 17/20 Series
Toolroom Lathe

* Swing 340-400mm

« Centres 700-1000mm

* Toolroom spec.

* Advanced features, eg.
constant surface speed

* Price from £11,500

v Mode i Allsir

achines shown with optional accessories — Prices include VAT

17 Station Road Business Park

Barnack, Stamford, Lincolnshire PE9 3DW

(01780) 740956 - (01780) 740957
ProMachUK@aol.com
http://www.emcomachinetools.co.uk




END OF YEAR SALE
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS Mytord /

B,
i ‘..‘"
e

»

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS. ] gy, W ccipnen
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 | & | ,‘ kil
www.homeandworkshop.co.uk stevehwm @btopenworld.com e § . ;:?""I';‘::;ed
Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning 9am-1pm e
10 minutes from M25 - Junction 3 and South Circular - A205

ALSO DOWN IN PRICE
Marlco notch broaching fixture from £425 to £200
Meritus 8KVA spot welder Was £425 Now £299
Meddings MK4 fretsaw Was £345 Now £249
Eagle surface grinder + magnetic chuck Just £725
Marlow vertical mill £950 Now £850

Verical bandsaw adapted for low speeds, 240 volts £425
Progress bench drill, 240 volts £200
Loads of machines and parts ‘in house to callers only’
including steel stock

2 I Rt £3950
Elliot powered suface grinder “as A selection of tinmans stakes CGolchester Master 2500, 61/2” x

good as It looks” 40" lathe + gap and full power
feeds and well equipped

W BcA Jig
barer/
milling/
drilling
machine
~ complete
with collets
& cabinet
stand

: £1750 - u
Harrison 140, 51/, x 24", We have a good selection s
gearbox, power feeds, gap of bench vices from £12.50

Including the Record No.23
bed and almost Immaculate at £75 each

power burner
crucible furnacy

Harrison vertical milling
machine, 30 INT head +
30" x 8" powered table
dials & coolant

Tom Senlor
‘E' type
milling -

machine, |
extremely
rare and
sought after

Boxford
~YM30
milling
machine,
== 30 INT head

Al + 3 Way q
DIGITAL BCA 12” rotary table
geared

SRR READ OUT : :
N & E e,
< wgg:;s Ny and gap

N;L Fe i lust In oft

w1171 3 the lorry

Henry Milns L N
61/,” x 48" Houser 12" rotary table

Ini very nice order

w'Fasl Blaster (sand) cabinet +
#5%, 2HP compressor

RJH 4"
linisher
complete
on dust

Harrison M250 lathe complete
with 3 and 4 jaw chucks, extra e
gears, with the high 2000rpm Ll
(L ‘\ top speed almost as new £ stand
| J A B 8 :
Boxford pedestal drill ™ A e Loich w

precision

Mercer dial lathe

gauge Imperial

reads to .0005” complete
Ex Mod with
complete still ) Pt 3 - -
boxed (last few oy e ‘_.! " Q & S 6™ Terrler sawmaster Myford Super 7B precislon
avallable) . & . | hacksaw, very late machine  (¢@arbox) screwcutting lathe +,

power crossfeed, cabinet stand,))
drip tray & blocks and rare
Hardened Bed

S
> ,J a’ﬁénomn
= 9 !

o = No.B
~—

small tooling! at
‘Home & Workshop Machinery’

4

Just off the truck

"';O (.. complete
“1 I3 . ; . o
Crompton Parkinson Motors Myford MLR 3 1/;” X

Raglan 5”x24” lathe Tom Senlor ELT Universal 4 ¥ g tiunton
e af‘gmmf:{:mw & 1e + oluten / lever Worcester 18 ton varlable speed & power

complete with gearbox, swivel variable power feed 52 . !
tallstock power press cross feed knuckie head s

36"x8"” model complete with
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST @iy

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

A Small Selection 0f Our Current Stock Photographed¥



Chester UK Lid

4 d " A ]
‘ DBS8 Lathe Standard Accessories .

J-Jaw Chuck, 4-Way Toolpost, Lathe Tools, MT3 &
MT2 Steel Centres, Manual & Parts List, Chuck Lo

Features Guard, Change Gears, Fixed Steady, Travelling Steady,

Vee Bedway 4-Jaw Chuck, Face Piate, Machine Stand & Tray

e et

Ao S SPECIAL OFFER!!!

Hardened and Ground Bedways All this for just £575.00
nc VAT & delivery Save £124111

mh“ - (offer ends 24th December 2005)

Distance Between Cantres 400mm

(imensions 86054 8x360mm

Net Weight 125kgs

Specifications
Max Driling Capacity 20mm

Commodore Mill

Features o mmm ﬁ"‘
iy B c&‘lﬂr m
Taper Roller Bearing Spindie Table Size 500x180mm
mwmmweml “Wl Molor S00W
A & Net Weight 103kg
Hoad TR +/- 90° Standard Accessories
Goarnd Hend Drawbar, Manual, Dril Chuck & Arbor, Variable
Speed |
SPECIAL OFFER!!! £750.00 |
Inc VAT & delivery SAVE £125I11
(ofter ends: 24th December 2005).

H110 Bandsaw

Specifications

Max: Cutting Capacity @ 50  Round 110mm
Square 100x150mm

a6 Max Cutting Capacity @ 45° Round 100mm

Square 85x65mm

Blade Speed 20,30,50m/min

Motar 550w

Power 240v

Blade Size 1640x0.65¢13mm

Packing Size 965x4 1 0x500mm

SPECIAL OFFER!!! £135.00

inc VAT & delivery SAVE!" £15 (offer ends 241h December)

l “Happy Christmas from everyone at Chester UK"

% TEL NATIONAL: 01244 531631  INTERNATIONAL +44 (1244) 531631
% FAX  NATIONAL: 01244 531331  INTERNATIONAL +44 (1244) 531331
L EMAIL sales@chesteruk net WEB  www.chesteruk net
CHESTER UK LTD

UK Mainland Only CLWYD CLOSE | HAWARDEN INDUSTRIAL PARK | HAWARDEN | CHESTER | CHS 3PZ



