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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” N—
ZaAATA DEOD o\

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

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

Pro Machine Tools Ltd

17 Station Road Business Park

range of tools and accessories. Barnack

Wabeco machines are quality rather Stamford

than far eastern quantity. Lincolnshire
PE9 3DW

All mills and lathes can be supplied :
fully fitted for CNC machining or can ;:,I(': (3311?,88%)) ;:%9955‘;
be retro fitted at a later date.

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

www.emcomachinetools.co.uk



Published by
HIGHBURY LEISURE Publishing Ltd,
Berwick House, 8-10 Knoll Rise,
Orpington, Kent BR6 0PS
Tel: 01689 887200
Fax: 01689 886666

HIGHBURY LEISURE PUBLISHING LTD
is a Highbury House
Communications plc company

EDITORIAL

Editor
David Fenner - Tel/Fax: 01738 583832

Editorial Administrator
Sarah Mead - 01689 886677
smead@highburyleisure.co.uk

PRODUCTION

Designer
Carol Philpott

Production Manager
Colin Blake - 01689 88667 |

Printed By
Polestar (Colchester)

Origination by
Atelier Data Services

SALES & MARKETING

Group Sales Manager
Colin Taylor - 01689 886649

Sales Manager
Tony Robertson - 01689 886650

Marketing Executive
Daniel ¥Vebb - 01689 887209

CIRCULATION

Circulation Director
Andy Bone - 01689 887244

MANAGEMENT

Divisional Publisher
Dawn Frosdick-Hopley

Publisher
Jez Walters

SUBSCRIPTIONS

8 isswes UK £28.00, Europe £33.50,

US Airmail $54.00, RoW Airmail £36.00
UK SUBSCRIPTIOMNS AND BACK [SSUES:
Highbury Leisure Subscription Services, Link House,
B Bartholomew's Walk,

Ely, Cambridgeshire CE74ZD
Tel: 01353 654422 Fax: 01353 654400
Email: leisure.subs@highbury-wyvem.co.uk
(8.00am-6.00pm Men.- Fri.)

USA SUBSCRIPTION AGENT.

Wise Owl Worldwide Publications,
5150 Candlewood Street, Suite 1, Lakewood
CA 90712-1900 USA.

For Visa/Mastercard erders in LSA
Telephone (362) 461 7574, Fax (562) 461 7212,
Email: info@wiseowlmaga zines.com
Web: www.wiseowlmagazines. com
Postmaster send address corrections fo:
Modal Engineers’ Workshop
¢f'o Mercury Airfreight Infernational Limited
365 Blair Road, Avenel, NI 07001, USPS 010876
CANADIAN DISTRIBUTION:

Gordon & Gofch Periodicals
[Toll free 1 - BOO - 438 - 5005)

-

ITCATRITRY
(RgL 1)

® HIGHBURY LEISURE Publishing Ltd 2004
All rights reserved ISSN 0959-6909
The Publisher’s written consent must be cbtained
before any part of this publication may be reproduced in any
form whatsoever, including photocopiers,
and information retrieval systems.

All reasonable care is taken iin the preparation of the magazine
contents, but the publishers cannot be held legally responsible for
errers in the contents of this magazine or for any koss however
arising from such errors, including loss resulting from negligence of
our staff. Reliance placed upen the eontents of this magazine is at
reader’s own risk.

May/June 2004

See page 57
for our special

subscription offer!

On the Editor’s Bench

Dave Fenner's commentary

Machine Tool Building Using Epoxy Resins

Restoring accuracy and lost metal
Drilling Projects (2)
Making sash clamps

Improving a Le Count Mandrel
Revised version for improved grip

Next Issue
Keywaycutter (2)

Self feed device for internal keyways

The X-3 Milling Machine
First impressions

Mk3 Wire Eroder (4)
Electronic controls

Accessories for a Centec
DTl holder and workstop

Enhancing the Peatol/Taig Toolpost

Omamental Turning for
Model Engineers (2)

The Eccentric Chuck

A Simple Prismatic Centre
Finding Microscope

Improve accuracy and speed in setting up

Trade Counter
New items from suppliers

What No Power!

Experimenting with elbow grease

Profile Turning Device
A versatile approach to contours

Scribe a Line
Reader to reader

Link Up

Readers' Sales and VWants
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A drilling machine is a
near essential piece of
workshop kit. Harold
Hall describes a
second drilling project
on page 16.
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Model X3 Milling Machine

ARC Special: Model X3 (MT3 or R8 Spindle)
PLUS all these extras FREE (value £278.95!):

* Machine Stand

* 100mm Radial Milling Vice

» Angled Work Table

» 2 Stub Milling Arbors and Boring Arbor

Special price for May & June only: £999.00 + Carriage

B<

[ ——]

Unbeatable Value Engineering Products by Mail Order

10 Archdale Street Tel: 0116 269 5693
Syston Fax: 0116 260 5805

| jLeiseiterdi? INA 1 Emals Areqyrosrade@btopenworld.com

» See Dick Stephen's article in issue 98 of MEW «

DON'T MISS A SINGLE ISSUE!

It can be difficult to find a copy of
MODEL ENGINEERS WORKSHOP at local newsagents.
The ever-increasing number of magazines being
published means that newsagents have less
shelf space to display particular titles.
Specialist magazines especially get crowded out.
There's a solution to this problem. Most newsagents
provide Shop-Save and/or Home Delivery services.
Shop-save incurs no charge - simply ask your
newsagent to order a copy for you. It will be kept
on one side ready for you to collect.
Home delivered copies are ordered in the same
way but generally incur a delivery charge.

A newsagent can order any magazine for you,
whether or not the shop normally stocks it. If you buy
your copies of MODEL ENGINEERS WORKSHOP
from a newsagent and want to make sure
you get every issue, just ask at the counter.

To avoid disappointment, fill out and hand this
form to your newsagent to reserve your copy:

PLEASE RESERVE/DELIVER A COPY OF

MODEL ENGINEERS WORKSHOP

FOR ME
Name:
Address:-
Postcode: Telephone: -
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\ Folkestone Engineering Q

Supplies =
™ : ! Offers a fast friendly service, competitive prices, no minimum
s order value, no VAT, competitive delivery fee’s and large stocks.
;g}fo% N r cat? Why not ask for our free catal
visonrwel
8360,41 = - Fasteners (metric & imperial), ferrous and non-ferrous metals
(UK P&P £6.25) LA " A (round, hex, square, flat etc), also off-cuts (subject to availability).

Goods supplied mail order or callers (by appointment) welcome.
Tel: 01303 894611 Email: metal2Zmodels@btopenworld .com
www.metal2models.btinternet.co.uk

Sheet Material
Brass, Copper, Stainless Steel, Aluminium and Mild Steel

Brass/Copper Price per 12”x12” (*300x300mm)

CZ108 CZ120 Copper
0/45mm(26g) £3.95 N/A N/A
0.55mm(24g) £4.61 N/A N/A
0.7mm(22g) £5.62 £7.34 £5.56
z 0.9mm(20g) £6.77 £8.78 £7.20
fasteners, drawings &ins 1. 2mm(18g) £8.50 N/A £8.93
Only three weekends' work to ga 1.6mm(16g) £10.94 £14.40 £10.94
precision for your lathe tools and end mills. 2mm(14g) N/A £21.60 N/A
#2.5mm(12g) £15.84 £25.92 £18.98
4 2 ALSO AVAILABLE = e z #3mm(10g) £23.90 £29.52 £24 91
* 6" Abrasive Disc Attachment * 4 Facet Drill Grinding Jig ¥3/16” £2736 £35.06 N/A
« Slitting Saw Grinding Attachment *Diamond Wheel Dresser Other sizes avai]ab‘Ie e sii;.e i;ervice i required
W, kers Attach : :
QEOPE A M Material delivery fee from £2.30 to £6.95 for up to 29kg
- ¢ ,f;’;:’ﬁf,,&ﬁi‘;‘;%ﬁ{:ij;ﬁ: 62 Canterbury Road, Hawkinge,

updgt%d websrte Kent CT18 7BP
v, e Open weekdays (0900-1600)
VISA :
|

Saturday mornings (0900-1200)

TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 » Fax: (01803) 834588 Credit Card Hotline: 01803 839500 (minimum £10)
gtElT_w&YS AVAILABLE

| 9. MODEL ENG TAPS & DIES SET (2 Taps each size) 'is x 40, % x 40, 15 x 40, "Iz x 40, /s x 40, */zz % 32, %1q x 32, e x 32
, SPECIAL MODEL ENG. SET (2 Taps each size) 'y x 32, % x 40, %y % 40, %y x 40, 1 % 32, 7 % 40, "V %32, 3 x 40

3. BATAP SET (2 Taps each size) & BA DIE SET-0,1,2,3,4,5.6, 7.5, 9,10 BA
4. 26 TPITAP SET (2 Taps each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) /s x 26, %:x % 26, %s X 26, 1o X 26, 2 X 26
5. BSF IAP SET (2 Taps each size) & BSF DIE SET:"/s, 'l T, s 2
6. BSF TAP SET (2 Taps each size) & BSF DIE SET: Uys, %y, s, 7y, 1"
| 7. BSW TAP SET (2 Taps each size) & BSW DIES: '1;,*';, ", g,‘_fq.ﬂaa_luﬁundfz
8. BSW TAP SET (2 Taps each size) & BSW DIES: ", %, %s, 7 1"
9. METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 2, 3.4, 5.6,7,8.9, 10,12 mim
70, METRIG COARSE TAP SET (2 Taps each size) & METRIG DIE SET; 14, 16, 18, 20, 22, 24 m/m

i

71. UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0 to 12 UNF or 1-12 UNC
12 UNF OR UNC TAP SET (2 Tg@ each size) & DIE SET: "Iy, 'y, "Iy, *s, e, 16, "2 TAPS £18 SET
3. UNF OR UNC TAP SET (2 Taps each size) & DIE SET: */1s, /s, "y, 712, 1" TAPS £18 SET
14.  GAS (BSP) PIPE SET: 's,"/1,"ls, "l3, %s, ¥s (2 Taps each size) TAPS £30 SET DIE ]
15. _ METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS. & DIES 10) TAPSE18SET  DIES£25SET |
16. METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES
17.  ENDMILL SET (THREADED SHANK) ['/s, *1s. Vs, *, Vi, "ys, /2] o7 (m/m 3,4, 5,6, 7, 8,10, 12 m/m]
18.  SLOT DRILL SET (THREADED Sﬂ.ﬂm [‘.f. 2hye, M, ’f,.,’:';,Tf.s ‘.fz] or [mfrn 3.4.5, B 7,8,10,12 m/m]
20, MEMSET&SPMM}PJ‘G Vs, e, Y, f.s ‘&]Dﬂm.fmsa 5, s 8mm
2,3,4,5,6,7,8,10,12 mim]

21. EEAME\'R SEFfSMGHTMﬂ [ss, 2, Vi, 5faa ’hn "fa, *rs, ¥, T, 2] OF [mfm
7 R ZES B RAIGH

B LOT
NG Mol PERS No. 0,1, 2M/T@ E18 EA. No. 3 @ £22. No. 4,5 6 mt@ €35 |
] KT s, Fos, u. EIZSET
Ve HOLES]) Tre, ¥, Tre, s, s, ¥, e, Uz DI £25 SET
JPM B‘:’Tﬁ.‘irEEN"G'su s (FINE TEETH) 3"DIA @ £6 SET 2" DIA @ £5 SET
@ £5 SET
2 @ £10
I fo. T-60A-Z @ E18, Tse - 1z 1 - 13m/m @ £16, T- 6m/m x.Im/m @ £18, ) 6 - 10m/m @ £25 SET
EACH STAINLESS STEEL DIAL CALIPERS (WM URIMP) @ £12 EACH MAGNETIC BASE @ £15 EACH
| WWOODRUFFE CUTTER SET V.. ™. "= @ £15 SET EXPANDING REAMER SET, FROM 7. - . @ £45 BOX - | @ £6
S0 TAPER PIN REAMER SET. o .y oy g Ve V(10 PECE SET - SHAFELD MADE) & 530 SET
| 30, TAPER PIN REAMER SET. 15, Vga, sz, s, Tty 20 ity P18, 'y 3610 PO - ] @ £30 SET
31, COLLET CHUCK, T0 TAKE THREADED ENDMILLS, UP T0 1™ DIA {2m/t, 3 m/t, R& SHANK] IN STRONG WOODEN BOX @ £70 COMPLETE
| 32 LATHE TOOLS (SET OF 8] "/, SQUARE VARIQUS SHAPES INHSS @£155ET, OR CARBIDE TIPPED @ £18 SET |
33, REVOLVING LATHE CENTRES, 1 T @ £18;2,3 WT @20 DRILL GAUGES, IMP_W/M _ LETTER, NUMBER @ £4 EACH 10 SMALL BURRS @ £5 LOT
34, m.'u.swrrH ' SHANK i, ™, =v. ’r& 1" DlA @ £18 SET DRILLS BELOW "/,, DIA @ 50p ALL SIZES COVENTRY DIEHEAD GHASES - ALL SIZES
36. rmmm TO0L fml.mzs ’ra SHANK OR 7 SI-MK @ E10 EAGH, WITHTIP [EXTRATIPS £2] |
37. _ PARTING OFF TODLHOLDERS, COMPLETE WITH COBALT “, @ £13, '; @ £14,: @ £16 _EACH
38, VARIOUS DRM%BELUW ' DIA. 10 EACH. STUB, QUICK SPIRAL SLUW SPIRAL, LEFT HAND, @ £5 EACH TYPE
39, IRLING WHEEL SIZE @ £5, 6 WHEEL SIZE @ £10 (SPARE KNURLS £2 EACH)
40.  ROHM PRECISION DRILL CHUCKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR 5, @ £7,%: @£8, . @ £10

TAPS & INSERTS Cutters, Reamers, Countersinks, Gear Cutters, Slitting Saws, Acme Taps, Diehead Chasers, Socket Reamers, These are avallable between 50% & 75% off list price

FOR UNITHREAD Also: Selection of Dovetail, Woodrutfe, Ballnose, Concave, Spotfacers, Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
PRIy Open: Monday to Friday 8am to 5pm — Satto Noon  Despatch by return. Overseas PEP PO.A.  Send for new complete Catalogue (Stamp Please) WARRIOR




Contact your nearest SIP distributor for your FREE SIP ‘Summer Breeze’ 32 page colour brochure

YOU WILL NOT BUY BETTER THIS SUMMER!

Airmate: T1.5,/25-0 (230V)
¥ Supplied with wheels & handle
oyl SUMMER

b Sate & comnen STARBUY,

Over 65
Friendly
Nationwide Siores

Electric Pressure Washers

Pro - Tempest P480
/140-5 3600 PsI
» 13 omp supply

Woodworking
7 1/2" Cordless Mitre Symmfg >
Saw with Laser srﬂﬂ Byy

¥ Modor 24v 2300 pm

Arc Welders hecemaries
Wizarc 180 Turbo
¥ Curent rangs 45 - 180 umps

¥ Electrode size 1.5 - 3.25mm
?.-

¥ Approx. weld fhlcknass

range 1.5-7mmi 1.7 Anh Ni-Cad Baftery. 24V charger supgiied ¥ Heavy duty metal lonce
(mild steel) automatic stap » Two battarles Included - Fost charge fima 1.5 Hrs wlrnuguu[nf:r rips and
» Ready to use Jstort control » Laser guidance davice for fast & accurate setting
from The box » Ol free - low » Blade size 190 x 2,5mm, b Turbo lance incl., gives BEDFORDSHIRE

X442

£89.99

maintengnce

Bore 16mm (5/87
¥ Full loading running

3600psi
» 10 metres professional
rubber hose and reel

Arrow Supply
Bodford Battery Co Ltd

01234 305450
01234 340881

time 15mins » Tatal stop function Conservatory Roof Compeny 01525 374287
(E108.74 INC VATY » Maximum cutting I Camplata w/foam lanca BUCKINGHAMSHIRE
TEM:  DESCRIPTION EAC VAT NG VAT capactty 110x50mm low noise unit Briants of Risboraugh 01844 345875
X2452 Main 210 Tubs + pecese.  £100.09 £129.04 s et » 2300 W molor Jones & Cacks L 01206 488154
X2453 Merfin Turbo 300 DV + cocess  £199.09 £234.09 » Pressure poupe, tharmal e
» 2year Warranty | Lemer ‘ pratection for long life CAMERIDGESHIRE
381 Guidance, Thurlow Nunn Standan 01383 662871
CHESHIRE
glgmme ‘2%]4{,"’" S 5 £85.06 L & Warld of Power 01208 213145
¥ Curment range amps Alrmate T1,5-0 (S99.05 INC VAT) CO DURHAM
e O7- 60D frime i 10” Sliding Compound ", - (2258 49 INC VAT Alan Wadking Lid 01748 823525
(mild 5 — Airmate 13.0/25-0 Mitre Saw with Laser MEM  DESCRIPTION EXC VAT ING VAT DORSET
g s e 5500155 R
the box  |BEST » No Icad blode speed: 4200rpm AB934 PRO - Tompest PSA0/150-5  £259.59 530549 EAST SUSSEX
BUY T » Sow blade TCT: - 255 x 16mm %8935 PRO - Tompest PE00/140 £379.00 S446.40 Houwso of Hestings 01424 423072
e T3
Airmate T3/200-8 Bore x 36 Teeth ESSEX
K508 . » Poiet 16Hg: 2000W Pefrol Pressure Washers Crowiay Saws Lid 01268 20605
- » 2yeor Warranty Trade - Tempest TP 570,150WM / Trafian Tools Lid 01708 734343
(518798 INC VAT) » Dust extroction focility b Wheal mountad frome w,rpmumun,; vy HEREFORD & GLOUCESTER
o UMMER. xisue_/ s for soey o The Generl Too Siore ore8s se2177
S 95 £117.48 67 Piece Air Tool Set SIﬂR Bﬂy ¥ 5.5 HP ElH\" angine for low noise HEREFORD & WORCESTER
5£149.99 ¥ Includes: 1/2° Impact wrench and long term reliability Carpentor Goodwln Lid 01568 616266
517499 = 2301t/1bs of torque - & Impact sockats (E149.96 INC VAT) » 570 I/hr - 9.5 1/min flow rate
e -3/, 1/2, 9/16", 5/8", 12mm, 13mm, 17mm b 8 mefrés heavy duty rubber hose KT
Xat1e_ Mmots fra,] M0 Mopeu waied] Scil B0 % . e 4 : m: 7 » Patented bross heod pump for Parkers of Canterbury 01227 783222
XE519 Wheel Kif - for X6508 & XS510 & 599 § 7.3 & 19mm - 3/8* reversible raichat - 4501/1bs of Universal Tool Stand long life ANCASHIRE
forque with 3° exfension bar and 3/8° 10 1/2° » Two adjustable work supports » Heavy duty metal lance Barnes of Barrowtord 01282 615734
drive adaplor » Tubulor steel sliding rails, extendobie wih ”-IBWE”FS X Supplis 01262 453031
Topmig Turbo 170 » 150mm alr hommer - includes 4 assorfed chisels from 1220 - 1200mm Nz b 2425 pgi /165 bor ppie
» Current Tange ¥ Air die grinder with 10 grinding sfones, changeable » Whizel kit 56& 04 prassure LEICESTERSHIRE
174" & 1,/8" collet for versaility » zyaq[m”am 011 51
¥ Supplied In blow meulded| (ET9.85 INC VATY L
» Quick relegss valves . Ghandlors Form Equipmant Lid 01476 500077
' TU'WT Ugf“ﬂ_] 5“95 » Alr blow gun & Tyre Draylon Welding & Tool Connoct 01520 414774
spoals of wire LOMDON
» 3m professional forch Infiator case .
» Approx. wld Mickness » In line oller with ol o - ' ""3 Loyds Motor Spares 0208 9002188
fonge 0.7 - Tmm ’ Wr'ﬁh’ of air ”mngs X1331 6x10° Belf IDisc Sander £18293 £214.95 £399 99 ru:'f“ 01366 383407
X1342 1HP Dust Colloclor with Hose  § 97.83  £114.95 (£450.99 INC VAT) T o
X1344 106 Plonner/Tickoesser  £346.90 540895 BRI OXON
LA S E162. S1IR06. Y yagln TRADE - Teroeet TP EX0/180 530000 § d58.24 Gem Tool Mire & Sales Lid 0845 3000429
X1489 147 Bandsaw (2 Speed) S246.76 £289.05
$508 Cabine Sand s s uaos [l Ko o b e o T o' sHROPSHIRE

£ 704.99
£1057.49

XB946 PRO - Tempest PP 650165  £500.59
X843 PRO - Tempest PP 960,210  £309.09

01952 550336

- RTTL L Lty
£99.99 Petrol Genemtors Pressure Washer " SOMERSET
(S 11748 1NG VAT) Morse Welding Suppliess Lid 01935 426390
& Fuel Cans Accessories STAFFORDSHIRE
il FWE Products Lid 01782 744333
H|._|ge se(l}e;ﬁoﬁ. great \ X Mad"usa Compact 950 Huge selection, great SUFFOLK
BRICES ow! T T vl » 2301 SO0 up 1 85 peak output prices, Call Now! D..J. Evens (Bry) Lg 01284 754132
M | | 1%‘3“ il ] 1 mix unieaded pefrol/ 2 stroke oll Eimiars Hardwaore 01473 623381
agazing: capacity NS » 4 litre fuel tank - up to 6.5his Thurlow Hunn Standen 01394 382801
» Usas qir pressure 60-100 psi runnln nrne Water Pum SURREY
¥ Noise level 89 db(n) chargi
3 Ton Pro Trolley Jack-Fast Lif ¥ Atefoge o consumplian rqgmn« Gl JONH Y, ps impect Power Tools (Surry) Lid_01737 772436
¥ 114mm to 488mm litting height 1.4¢im Sub 2000 MiK2 WEST MIDLANDS
: &Wlﬁ? 3 ’ : Euwerrul 0. 4HT muh{aor;d Bob Richardson Tools & Fastenars 01384 482789
M Mma pumping Jawel Paints Lid 0121 5586193
» Rubber saddia BEST / yor :L({) @ 4m ¥ 6mm max sanls size
¥ Heavy duty »a pin UK sacket » 140 |/Min. flow rate Mamsaw Machine Tools Lid 01802 453084
ruction (4599 NG VAT outlet X7613 MORTH YORKSHIRE
» Multl award winner T TRy P Perfect for boats, Alan Wadkins Lid 01325 464452
XTA2B Air Stopler Kit 9.5-25mm Leg Lghs & 49.549 £ 58,74 gc‘lg\lgrlls. bullding WEST YOR KSHIRE
X7320 Air Nealer 10-32mm Lengths § 4950 5 5874 G A0 G YL K Tool Sup plies Ltd 01484 515559
mﬂ llr Wealar 15-32mm Longihs 5 5999 5 T0.79 515 ITEM_ DESGRIFTION EXC VAT NG YAT
69 Mol Gun w/Coll Coriridgs 5136.99 516446 XT601 SUB 2000 MK2 with Aoat Swikkh  £46.99 £ §6.21

w7 'ND Froming Waller we/Coll Carfridge £159.59 £187.99

£119.99

XT606 SUB 2000 MK2 Volt w/Floct Swikch £40.99 £ T0.40

22,24 INC VAT) ir Brod C (£140.99 1N VAT \s\_ / D e Il S aiarg s 0 N meepeoestne
a¢ )mul i cm s ! Nails & SNPIES Medusa 3300 ® G YE316 SU8 2093 S00W sl Pk el 75,95 & 53,99 Nortruck Services Lid 01224 781144
juminium Jack £339.69 4 - » 230V, S0Hz, XESRA SUB 2003 BEOW with Fook Swilch £99.99 £117.48 Autoparts of Inveruria 01457 624429
X7276 3 Ton Rapidift Jock 5 4999 5 5674 Hqge selection, great 2300n,) 2KA ped outpt ™ SIP 2" 4HP Petrol Driven Water Pump DUNDEE
prices, Call Now! - co D‘BOTDUWE”“U Is, || it ic » Petrol powared water pump
o » Tough rust resisdant 1mmmr » 2 suction & outlet for muadmum Whita Milne & Co 01382 81 4822
Bench Grinders 0 L wih ontevibioion k fow & eficency Sas
. =< mountings » 26m pumping head Stanlay R. Hors Lid 0141 4203141
6" Bench Grinder 5 Piece Air Kit 7GR 7T ' Gast fron impeler INVERNESS

¥ 1/2 HP (375w) induction mofor

B Suftable for workshop garoge
o DIY use

] pm ‘

» 13 kgs

» Consists of spray gun, degreasing
qun, tyre inflatar, air duster gun
& Sm recoil nose

xas47

5 Piece Air Accessory Kit ST/AR Eﬂ'y

with fill gauge-upto
10hrs running time
on a full fank
» Overheod vulve
trol engine -
in 3 ?In UK suuner uunar
D Very quiet - 72 db(A) @ 4m

and volure for wear
resistonce & extia
Iorl Iife
engine designed
Tor long lite
and low nulse
» 60O I/Min.
pumping (:|:||:u:|t|IIIT',I
X?B?S

Highland Industriol Supplies Lhd 01463 239160
ORKNEY ISLES

Orkney Tool Hire 01856 870000
SOUTH LANARKSHIRE

Lonark Saw Services & Supply Lid 01555 BBO4SE

(629,40 INCVAT) £1 49.99 CARMARTHEN
AT (S176.24 ING VATY 6. C. Motor Factors Lid 01239 710791
o CEREDIGION

X7784 & Bench Grinder
XT796 8 x 6" Wel/Dry Grinder

Angle Grinders

54251
£51.02

Cable Reels

Conditioners,

Patio Heaters

01970 636677

E & M Motor Faclors
HORTH WALES/GHESTER

Clwyd Walding Services: Lid 01244 531667

14KW Infrared Patio Heater
4 1/2" S00W Angle Grinder (2301) 240V 25m with e » Stainless sieel - for st ree e POWTS
» Poweiful 500w mofot, 11,000 RP , i Twist Dehumidifiers & Dryers DOt e i e e bl 00 Denais Shinglar & Sons 01938 850270
B H duty cast iron gearbo U — -
» Dmnaur! hondia fof » ﬁ&laomelgmc UK sockeis nlr Gondllloner » ne-u}s an o0 fo (Iim u]lgnmar NORTHERN IRELAND
use on the side of fo ¥ Unigue anti-twis SO00BTU » Heat output (6 Kw min.
g anism allows b 3 function: Air mndlrlclnlng One of ffve most powerful on the morket CO ANTRIM
L] prﬂ"!el'aﬂ?s %ﬁe\m i (Range-18°C fo » Usa In well ventilated areas Fylos Vahicle & Engine Supplies 028 25652801
£18.99 ind Unding s 7 b 3o cHgs ) ” Sbhospropo s s CO ARMIGH
(22,31 INCVAT) » Thermal overlood ‘ » :Tp:u&.w“ alarm SU}!I!;{.‘T » Mu:ggonsuﬁmmun TKg/hr, Cralgmare 028 38332888
PEe Auto oeillating fon 0 min. 0.5 Kg/fr €0 DOWN
X1327 5 9CAW Angla Grindsr (230V) 529,09 £35.24 ix ¥ "L“"jsE:“’rct'l" et : E’gﬁ?ggm?&:ﬁﬁrm Aute Supplies 028 30262707

X1328 5 900W Veriobls Angle Grincler £12 59 3876
X1329 97 2100W Twin Grips Angle Grinder  £49.00 $58.74

£18.49 £21.73
£32.99 £38.76
£44.09 £52.86
£40.99 £58.74

XBATD 110W 25 with Arli Twist Sockst
XB4T4 240V 50m Cable Reel
XEISE Minor Cable Reel with Light

¥ Includes 2m flexible

with wall & window adaplors
» Rernote control eperation
» Whieel mounted

X035 400 Heater, Dehumidifier
15038 85O Indusirial Dehumidifier
X037 8501 Industrial Dehumidifier
XSEN0 Surfoce Dryer

Our biggest & best ever promotion bar none!

£349.99 € 411.24
£555.00 £ T02A3
£963.00 $1174.99
£169.90 £ 23469

cheapat imitations

(523499 INC VATY
EXC VAT INC VAT

XGOEZ Whesk Kif flor 19050 £14.58 €178

Order early as stocks may run ouf!

ASK ABOUT THE THOUSANDS OF SIP PRODUCTS AVAILABLE!
S|P RESERVE THE RIGHT TO CHANGE DETAILS, PRICES OR PRODUCT SPECIFICATIONS WITHOUT NOTICE / PHOTOGRAPHS MAY BE FOR ILLUSTRATION PURPOSES OHLY /

E&OE

CO LONDONDERRY
‘Weldtech Industrial Supgplies 028 70320523

CORK

Compressor Services Cork Lid 021 4968855
CO CLARE

Top Part (Bonner Motor Foctors) 065 6820355
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How to Run a Lathe {1942} [South Bend] £7.75
The Amateur’s Lathe [Sparey] £10.60
Using a Small Lathe [Mason] £9.95
Ornamental Turning [Walshaw] £11.90
The Taig Lathe [Jeffree] £16.65
Improvements & Accessories for your Lathe [Radford]

£15.60
Lathe Notes Vol. 1 {c. 1920} £585

Lathe Notes Vol. 2 {c. 1920}
Lathe Notes Vol. 3 {c. 1924}

£585
£5.85

Lathe Notes Yol. 4 {c. 1920} £5.85
Chucks Review & Restoration {1913-17} £ 585
Machine Tool Adjustment {c. 1920} £585
Precision Lead Screws, Gears & Pantographs £ 5.85
Babbitt Bearing Techniques {1912-1925} £585
How I pour Babbitt Bearings [Gingery] £7.70
Running a Milling Machine {1941} [Colvin] £ 7.90
Milling Machine Operations {1937} [Barritt] £9.90
Shaper Operations {1937} [Barritt] £8.40

How to Run a Metal Working Shaper & Drill Press

{1961} [South Bend] £6.85
Shapers {1943} [Stieri] £945
Sheet-Metal Pattern Drafting & Shop Problems

{1922} [Daugherty] £15.60
How to Do Aircraft Sheetmetal Work {1942} £13.45
Aircraft Welding {1942} [Elzea] £13.90
Plastics for Modellers [Weiss] £ 9.60
The Fibreglass Manual [Noakes] £17.39

Old Time Mechanics: Secrets of Hand Scraping {1919}
£3.60
Bench Lathe Manufacture and Hand Scraping

1921 - 23 £5.85
Gear Cutting Practice [Colvin & Stanley] £14.35
Screw Cutting & Change Gears £4.65
Advanced Machine Work {1925} [Smith] £30.35
Elements of Machine Work {1919} [Smith] £17.60
Shop Theory {1942} [Henry Ford Trade School] £17.40
Model Engineering - a Foundation Course [Wright]
£21.60
Model Engineers Handbook [Tubal Cain] £11.60
“Workshop Practice"Series:
No.1 Hardening, Tempering & Heat Treatment [T.Cain] ~ £7.95
No2 Vertical Milling in the Home Workshop [Throp] £7.95
No.3 Screwcutting in the Lathe [Cleeve] £8.90
No.4 Foundrywork for the Amateur [Aspin] £7.95
No.5 Milling Operations in the Lathe [T.Cain] £7.95
No.6 Measuring & Marking Metals [Law] £7.95
No.7 The Art of Welding [Vause] £7.95
No.? Soldering & Brazing [Tubal Cain] £7.95
No.10 Saws and Sawing [Bradley] £6.95
No.11 Electroplating[Poymner] £7.95
No.12 Drills, Taps and Dies [Tubal Cain] £7.95
No.13 Workshop Drawing [Tubal Cain] £7.95
No.15 Workholding in the Lathe [Tubal Cain] £7.95
No.16 Electric Motors [Cox] £7.95
No.17 Gears and Gear Cutting [Law] £7.95
No.18 Basic Benchwork [Oldridge] £7.95

No.19 Spring Design & Manufacture[Tubal Cain] £7.95
No20 Metalwork Machining Hints and Tips [Bradley] £7.95

No.21 Adhesiives and Sealants [Lammas] £7.95
No.22 Workshop Elecirics [Weiss] £7.95
No.23 Workshop Construction £7.95
No.24 Electric Motors in the Home Workshop ~ £7.95
No.26 Home Workshop Hints & Tips [Smeed]  £6.50
No.27 Spindles [Sandhu] £8.30
No.28 Simple Workshop Devices [Tubal Cain]  £8.30
No.29 CAD for Model Engineers [Brown] £7.95
No.30 Workshop Materials [Weis] £7.95
No. 31 Useful Workshop Tools [Bray] £7.95
No.32 Unimat III Accessories [Loader] £7.95
No.33 Making Clocks [Bray] £7.95

No. 34 Lathework: A Complete Course [Hall]
Metalworking Tools and Techniques [Bray] £24.65
Model Engineer’s Workshop Manual [Thomas] £26.95
The Machinist’s Bedside Reader [Lautard] £23.55
The Machinist’s Second Bedside Reader [Lantard] £21.70
The Machinist’s Third Bedside Reader [Lautard] £27.85
A Treatise on Oiling Machine Tools [Lautard] £ 5.95
Gunsmith Kinks I [ed. Brownells] £23.15
Gunsmith Kinks Il [ed. Brownells] £23.15
Gunsmith Kinks III [ed. Brownells] £24.55
Gunsmith Kinks 4 [ed. Brownells] £27.15

o T

needed in the UK) to:

Model and Miniature
Locomotive Construction
* Bray* £33.30
From well known author Stan Bray,
covered here are the construction of
model and miniature locomotives
from Gauge | to 74" gauge, with the
accent on the passenger hauling
gauges. The bulk of the book is Stan
passimg on hints, tips, ideas and practices he has picked
up over fifty years as a model engineer, and he covers
the subject with chapters on each major part, such as
frames, axleboxes, valve gear, cylinders, boiler,
platework etc. Stan also covers electric and |.C.
powered locomotives, a subject not covered before in
a book on this subject.

Whilst especially useful for the beginner, the ideas, hints
and tips in this book make it one every model or
miniature locomotive builder should have on their
bookshelves. Quality hardbound A4 format book. 208
pages. 158 drawings. 300 B&WVY.and 32 colour
photographs. 12 charts.

*..... destined to become the standard reference work in
its category. ... | thoroughly commend this book to
anyone who has an interest in building miniature
locomotives” Review by David Proctor (Editor) in
Australian Model Engineering

STAND! )
at the

National Model
Engineering Exhibition
Great Yorkshire Showground

i Harrogate
B 7-9May2004 )

/~ SEE OUR

. e K

(" POST & PACKING: )
Prices shown INCLUDE post & packing
within the U-K. If you buy more than
one title, you save and any excess
payment will be refunded. Overseas
customers please allow 10% extra
for surface mail delivery.

OUR GUARANTEE:

All books are guaranteed. If a book is not
what you wanted, return it immediately for
credit or refund; we don't expect you to keep
and pay for items that aren't what you
expected. We want you to enjoy the books
you buy from us, and to feel that you can
deal with us in confidence -

there is no other way to do business....

FREE BOOKLIST!

The books here are a small part
of our range of model
R | engineering and related titles.
All are described in our 80
| page full colour illustrated
. | Booklist, sent with all orders.
Write, phone, fax or view our
website for a copy if you
would like to see the list
before buying - it is FREE!

MAIL ORDER(Nostamp CAMDEN MINIATURE STEAM SERVICES,

BOOK SOURCE FOR
MODEL ENGINEERS!

Deep Hole Drilling {1910, 1926 & 1927} £5.75
Making Rifle Barrels c. 1916-1918 £7.95
‘Workshop Techniques [Thomas] £29.35
Build a Power Hacksaw with Vise [Gingery] £ 9.10
How to Build a Slip Roll Machine [Gingery] £9.80

How to Build a Pipe Bending Machine [Gingery] £ 8.75
The Finishing Touch-the how’s and why’s of painting
models [Shephard] £6.00
Airbrushing and Spray Painting Manual [Peacock] £10.30
Punches Dies and Tools for Manufacturing in Presses

{1931} [Woodworth) £20.95
Tinplate Work {1907} [Hasluck] £9.20
Thermit Welding Process {1914} [Hart] £4.90
The Charcoal Foundry [Gingery] £7.70

Building a Gas Fired Crucible Furnace[Gingery] £12.05
Build an Oil-Fired Tilting Furnace [Chastain] £17.75
Practical Wood Patternmaking {1943} [Hall] £14.35
Making Crucibles [Gingery] £8.50
Basic Blacksmithing an introduction to toolmaking

[Harries & Heer] £16.90
Atmospheric Forge & Heat Treat Oven

[Goodman & Holmes] £12.35

How to Run Three Phase Motors on Single Phase Power

£3.75

Alternator Secrets £3.75

Secrets of Building Electric Lightning Bolt Generators

[Noon] £ 8.75
The Clock Repairer's Handbook [Penman] £15.39
Practical Clock Escapements [Penman] £29.64

The Construction of a Congreve Rolling Ball Clock

[Wilding] £31.65
An Introduction to Stirling Engines [Senft] £9.90
Building Stirling 1 [Warbrooke] £7.20

Building Simple Model Steam Engines [T Cain] £6.95
Building Simple Model Steam Engines Vol.2 £ 6.95
Model Stationary and Marine Steam Engines {1964}
[Harris] £12.95
Experimental Flash Steam {1973} [Benson & Rayman]
£15.30
Building the Bentley BR2 World War 1 Rotary Aero
Engine [Blackmore] £14.90
Building the Shay [Hiraoka] £43.60
Introducing Model Traction Engine Construction
[Haining] £

Locomotive Valves & Valve Gears {1921} £21.90
The Model Injector [Crawford] £7.125
La Locomotive a Vapeur {1952} [Chapelon]

ENGLISH edition £60.45
The Red Devil and other tales from the age of steam

[Wardale] £32.60
The Tesla Dise Turbine [Cairns] £690
The Non Rotative Beam Engine [Kelly] £8.90
Early Flying Machines {1909} £9.60

A History of Aircraft Piston Aero Engines [Smith] £23,10

Gas Turbine Engines for Model Aircraft [Schreckling]
£16.60

Concrete from Sand Molds {1910} [Houghton] £ 9.40

INSTRUCTIONAL VIDEOS!

Welding Institute Yideo Guides:-
No. | MIG Welding (51 minutes) £24.65
No. 2 MMA Welding (54 minutes) £14.65
No. 3 Oxy-Acetylene Welding, Brazing & Cutting

(54 minutes) £14.65
Fundamentals of Machine Lathe Operation
[NEW version] (95 minutes) £29.95
Advanced Aspects of Machine Lathe Operation
(120 minutes) £29.95

Cutting Screw Threads on the Lathe (65 minutes)

£15.95
Grinding Lathe Tools (125 minutes) £29.95
How to Cut Spur Gears (43 minutes) £24.95
Rudy Kouhoupt en Milling (120 minutes) £29.95

Operating a Horizontal Milling Machine (150 minutes)
£29.95
Operating a Shaper (120 minutes) £29.95
Reproduce almost Anything with Basic Silicone Mold
Making in Rubber, Metal, Rubber & Ceramic
{49 minutes) £29.95
Greensand Casting Techniques from David Gingery's
Workshop (45 minutes) £24.95

24 hour phone: 01373 - 830151
Freepost (BA 1502), Rode, Frome. BAIl 6UB fax: 01373 - 830516 www.camdenmin.co.uk
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We’ve got so
much, in our
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Glarke variasLe seeep

LATHE AND SEPERATE HILL _

6 SPEED METAL

LATHE WITH 12 ' DRILL HEAD -cL250m & cL251MH
SPEED MILL/DRILL cuasom “‘“’"ﬁ = 23 ;?;:rmb::s
HEAD - CL500M « Power feed

-n SLASH

q‘ ma.w
ECELCT

— - J’., '-\; ..
Full range . J
of ccesories Where Quality Costs Less cuasn

available lqirmgmum
(arke EED MILLDRILL lu:rh METAL LATHE ke oyt Lol

= 430mm b centres

= Compound slide with 4 way wel post L i
= Power fed screw curting facility HAL LATHE ONLY CMDI125¢C CLIOOM Msﬂ'r . Il)m max drill capacity
= Forwardireverse lathe operation CL430 - Identical specification to 00 - 95 . Vanahllel 30mm travel

= Clutch for independent millidrill operation the CLSOOM, (pictured top) but £599.90 1 £369: for drilling spindle

REDUCED! NOW ONLY, \#%
. 69 £179.95 EX VAT hs
R £:Ej;‘: (21144 INC VAT (|3 l‘i
VE£35.26 WAS £234.94 INC VAT BEREL

without the Mill/Drill head. £T°3

N.B: A MiliDrll 35 E Precition engineered with
PR I C cast iron head, base & column

+ Spindle speeds 100-2150rpm

Shown with optional floor stand
ONLY £119.95 EX VAT £140.94 INC VAT

[ [= 75 ™} ANGLE GRINDERS

% Hp, 230v, | Ph motor

Clarke -0y
CAGII5C FROM ONLY ' & * Accessories availible ' GRINDER STAND
i I z = . * 63mm milling cutter BGS| ONLY

P"‘"““"’ £15% : FROM ON : o [T chuck .“___\ = ‘CoLn |e|1e

- H 3 . + Power feed » 300mm between centres with belc
] - T, o 4 :
e o 3 * . » Electronic variable speed » Gear change 58 mountings and (@ R{IG 1
J MTA 551 v i f M ) + LH/RH thread screw cutting feet anchor holes

Q’ - Pwt T | * Tables Gk 0-45° lefc and right
e - * Depth gauge * Chuck guards
(MODEL  DUTY MOTOR  EXVAT  INC'VAT

E Chuck sizes:
| CAGIZI* DIY 500w £I295 £15.221
1]

| 3mm CDPSDD-CIDP2SIF
| CAGIIS* PRO 500w Feiyiymmelifi] | 6im (CDP3I0|B-CDPASIF

Self centering 3 jaw chuck with guard BENCH
+ Full range of accessories available ! 4 GRINDERS
ONLY =

Full ramge

_ TOOL
o‘lII 'I::I‘I » " ‘22’%!-‘&.1

ECAGI_IS_C*# PRO  Ti0w  £34.95 £29.31 4( | 20mm COPSOIF Rrsiiabie me 41l

@Aﬁgw zm ﬂ'gg““ L1195 D871 E B=Bench mounted F=Floor standing 1195 1934 -d”::es | ,pﬂl‘E
M Smm disc #230mm disc 4ODEL  WATTS ; NG £14.95 £1757 : v !
+ REDUCED CAGI15C was £3167 inc VAT LT R L YTy  Lamp Only s

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

CDPSDD_ 245/5 £39.89 £29.95 £35.194 -
[ [= 1, - JSOLDERING GUN KIT I e [-T s ] AR COMPRESSOR 1 M cocirz pro i) [REIROOROl ¢
s | COPISIB 1 £7" 93.9440 | wiz oiL FREE MINI . : | CBGESBY  DIY 0 a5 a1l 4
CDP201B _370/12 . £ 12695 Q18
U £1235, ) CDP2S IF_370/12 £158.5 g " .
CDPX B i g 368l | :
L e | G _Jl——pricel o 2al
/i = 995 (4694
L | CDP45IFF 510116 o) " : - 5 ppled itk wire whedl RL ool ichide work.lampu
& 100w, 230v, trigger . CDPS0 1F* 980/12 £379.95 £446.44 +Ideal for airbrush work 3 - i _ SREDUCED (RO was £23.32 inc VAT CBGERL wes £3989 e \AT

# | 58 cfm air displacernent,

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

+ Salder Cail B pot of flux + Seeaper/probe toal

+ De-Solder tool to remove excess sclder » 3w, 230v

+ Hands free magnifier - CBTSK (left) 5 functions; hot
- ————— N, knife, soldering tarch, hot
»blower, pencll flame

* Includes wet ‘T slot table & workdight

1 CTCE00 & dr chest
CTC500 5 dr :ha(

R
‘E

£140.94 195

£139.95 £164 441
1CTCBI0 Bdr chestleab ser £117.44 £84.95 £99.82 4
DIYKIT- CABIH ||| PRO RANGE c
+ Spray pattern adjustable |3 CTCIOR 3 dr step up chestfS181£39.95 £46.94 o

: butane gas. | M3 OMNLY £7.99 EX VAT |{|4CTCI06 &dr dropfront (7631 (5495 (8457 : v

ideal for Are & ONLY *% £9.39 INC VAT [|5 CTCI0® 9 dr chest £BL19 £8495 (7632 D 7+ Jaw width 127mm
Tig welding, £19.95 EX VAT %" & PRO KIT - CAB2P(pictured) |6 CTCI0S Sdruolley L1544 151694 £/ Jaw opening | 20mm
auno bodywark £23.44 INC VAT » Double action trigger for accurate airpaint control {(\1 CTCIOT 7dr oy E19969 £159.95 187944 | . L depth 75mm = 360° rotating vice head

and thin mild/ # Precision machined nozzle « Special lightweight hose + 360° double lodking swivel base

S i G ONLY £23.95 EX YAT £28.14 INC VAT

7 .
¥+ Uses gas lighter fuel ENGINEERS
= Adjustable flame (temp up to 1300°C) ER TURBO AIR COMPRESSOR lu‘h WORKBENCHES

ONLY £19.95 EX VAT £13.44 INC YAT

sainless steel

16-25
1632

150 15-130

£14074, UL 1 ' t i £12.95 1522 optional drawer

o : OMNLY ﬂlﬁ EX VAT EaS??INC VAT
Rchdes ros [(Tvee MODEL EXVAT INC VAT . TR e

* Face mask p,osm,, Gun® g (1795 0109 ! : g £2095 £24.62
swx Gm g:gg ’ npce'mem:rumasp 1 £35.19
| Saper Fro Sy Gun e e o TicER | 28pce BEST BUDGET BUY, 33pce RECOMMENDED
Air Hammer cmsa ‘B ______________ Bl40 - Practical Classics.

Gibazgw @019 08 ' =
s g DIGITAL MULTIMETERS Jif [ =[5 - ] MEASURING

Spot bt g E ODEL MOTOR CFM TANK WAS  EX R .
| | Qe snder_ CATE) WCVAT VAT VA €DM 10 + 19 position INSTRUMENTS
Sq Drive Ratchet  CATI2B * |0 amp facili -
ONLY £6.99 EX VAT
Wy £8.21 INC VAT

e CDM20 « 32 position
21 I}pcg f2 Impact  CATRIB o 10amp Facuhtypo I

il y [ 165 i

vy f - : f - = ONLY £15.99 EX VAT

*Turbo fan cowled for longer welding at full output LHI#‘ speed Saw CATéE MR L SRS Ll D £18.79 INC VAT

#MGISOTE Best Buy Auto Express ﬂEDLEBJSBImmHm\khwsnmmHu‘h Chrke rubber air hose (10m
$HEDUICED! | 5TE was £159.69 inc VT CATER was £19.90 inc. Vat. [FROM ONLY £10.95 EX VAT £1287 INC VAT g

( VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-5. [IO SAT 8.30-5.30

BARNSLEY 01226 732 297 |GA 0191 493 2520| NOTTINGHAM 0115 956 1811
Pantefract Raad, Barnsle: 50 Lohle HIII Road 21| Lower Parliament Straat
smcnw anﬁn 0l1 358 7977 | GLASG -Iiir 0141 332 9231 PETENBOROIJGH OIH! 311770

+ Welding wire
+ CO; gas botte

EXVAT  INCVAT

£l4094 I |3ea Air drl carm WAL

£164.44 i
(i 1LI alue B Rarhetsee  CATT2IB

. 4 Birmingham R at Barr 280 Gt Western OPENS APR 417 Lincoln Road, Millfield
www.machinemart.co.uk |[EEEEEIENER LRI e W RGA I
OVER 4000 PRODUCTS - SEE THE FULL RANGE |t Elis Way T?‘?}fum bt L [ g SPRING,/
01274 390962 [H o1482 223161 B33t RS eh 8858 7T |
hﬁ%f anningham Lang oas 1060 PLL%%IWG 208 gl 21228 Lopnor Roma, Co ’ ~ JSUMMER
(9) 0845 450 1800 | 13 Church Road, Lawrence Hil T48 Easiorn fve AT : ON 01771 703263 1]
r e b nons O 1098 S48 15 i o 90| SLEPFELD"™ 0114 258 0831 N 5% ﬂTﬂLOGUE
LEICESTER 0116 261 0688 453 London Road, - L -
e ool | P etz (SR 1700 smi ST ELsurr
rtswood
fi:'r:ed o | GBSt messreet. B kendonRoad e oean| STOKE-ON TRENT 61782 287321 ‘ GREAT NEW
local rate] | Bishop S § Rl Parade, Edmonton 16, - | SUNBERCANS * olé‘l"n‘(\r 8773 [l
CROYOON 010 763 0040 | LONBON 0108358 8284) 1< Rybopo Road, & S i;,-‘ v PRODUCTS
0347 Brighton R, 5th C $03:507 Lea Bridge Road: Leytan, E10 Sl Rehope 1762 791969 = s >
LINGTON 01315 380841 |LONDON 2129 2004]

7 Som Road, Usnsamiat > "2?; | WiEl
2N 100 The Highuay, D ctinds Wi -
“ Pﬁq %@ﬁ# 01304 373 434 | MANCH HESTER' " 0181 941 2666 SWINDON 01793491717 55‘
1 igh Street

| Manchestor Road, Altrincham Collect from your Iml branch E
TWICKENHM 020 8892 9117 youl
01331 29093 1 MANSFIELD 01612 622160 g4 o i e gl PR“ ]

D 9 Chesterfield Road, Sou
WOIVERHPTR. 01902 494186 3
‘-'NDEI_E EEF 01382 225 140 nﬁ?ﬁﬁ"_‘““ggf_ﬂ bie1 677eal Parkield Road, Bilston e-mail: salesBmachinemart.co.uk u'ts
BURGH_ 0131659 5919 | NORWICH 01603 766402| WORCESTER 01905 723451 Telephone 0845 450 1855 (local rurel
T
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DIGITAL CALIPER ALL MAJOR CREDIT CARDS

Hardened Stainless Steel ACCEPTED

0 W OO "o W0 O W WO STAMLESS
e L Oy . HARDENED L

SPECIAL OFFER & Mewcrenuion 03tmm (/100 mm
£24. 95 plus £2.50 p&p

Red On/OAf button
The Caliper comes in a padded box with piano style hinge and is complete with spare battery. Also included will be a copy of our 80 page catalogue packed

Blue Imperial/Metric button (inch/mm)
Yellow Zero button for step measurements
with thousands of bargains - Materials, Tools, Electrical and Mechanical. Plus Fastenings in Steel, Brass and Stainless steel. (£1.50 if ordered separately)
JACrew & Co

Thumbwheel for ease of use
uewno200AHETY CIAFAR  [Ghiphipg Gappden PRRERHOTLINE; 01 386 841 979 .

KITS FOR TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED THE SIMPLE
ontheweb.co.uk YT

The easy way to buy metals on line [
@ Aluminium
. Brass Our Purposa is to offer the small or sccasional matal user as full a

range as possible of nom-ferrous metals and stainless steel, in all shapes
. COP PE E and sizes and with the facility of ordering as lithe as you need to do the .
® Bronze job. r?
@ sta inless To see the vast range of materials available, browse through the product - THE KENNET

index without obligation. We hope you will find what you want. If #'s not -(I;TJ%RN . . p 9 FOR INFORMATION ON THESE AND

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

OTHER KITS S.A.E. TO

www.metalsontheweb.co.uk | | MEREHENGINEERING SERVICES
: .CO. PHONE 01246 433218

Y Ty -
—r))UJiUJ MILITAIRE

MILITAIRE

}{ Top trade stands selling the latest models and tools atc
discounted prices h

<< World’s most prestigious military modelling competition
<« Amazing modelling displays

><¢ Unique re-enactment groups

»><¢_Live military bands

><,_For further information please call 01689 899215

The Leas Cliff Hall, Folkestone, Kent 18th-19th September



Is life too short?

Recently | returned a phone call to Alan
Timmins, and in the ensuing 52 minutes he
berated me firstly for one aspect of the
coverage of the Model Engineer Exhibition
(issue 96). He had noted the photo of the
dividing head which | described as “by lan
Cornish” and was upset because in his
view this implied not only “made by” but
also "designed by” whereas Alan claims to
be the originator of the design and
believes he should be publicly credited.
So, for the avoidance of misunderstanding,
the dividing head built and exhibited by
lan Cornish, was in fact designed by Alan
Timmins.

For future clarification, information
given on exhibits will normally be that
which is presented alongside the item. If
the design origin is included then it can be
publicised, if not, then | make no claims for
an encyclopaedic knowledge of ME
equipment of the last century, and will
therefore not specify.

He also proceeded to bend my ear at
some length concerning the pinion cutting
mill described in MEW some eight years
ago, as in his view this was a close copy of
a device which he had earlier co-designed.

Now, on the one hand | can appreciate
Mr Timmins' point of view, it does the ego
no harm to have one’s design work
acknowledged, and if he is in business to
make and sell clock making equipment,
then plans for home constructed versions
represent unwelcome competition. Of
course if there is ever a volume market for
such things, then no doubt the Chinese
will have a field day.

On the other hand, the model and
amateur workshop fraternity works to a
large extent on DIY versions of shared
ideas, designs, techniques and sometimes
of commercial equipment; if a design for a
gadget stands the test of time, then the
true origin may well get lost over the
period.

My thoughts then rambled back through
some of my own design activities over the
last thirty years. Major works for the MOD
may not be discussed, but commercial
projects have included underwater
hydraulic equipment used in mine hunting,
and a more recent machine for applying
stopping paste to the heads of pins prior to
heat treatment. This latter caused quite
some head scratching to give consistent
doses, and to achieve the required cycle
speed.

I did in fact omce design a four inch
rotary table, and produced patterns. Like a
dividing head, it is really nothing more
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than a set of reduction gears held in
accurate engagement by a housing, with
provision for location of work, clamping to
machine, and carrying a graduated
handwheel or division plate. Another club
member sourced castings from his local
foundry, and a number were made by
fellow members.

Now, if at some time in the future, | start
pontificating to the effect that “someone
has made one of these to my original
design”, please administer a perfunctory
clip round the ear, then remind me that
inflated egos are easily punctured and that
life is too short!

Articles by Philip
Amos

As reported in issue 95, |, along with many
others was extremely dismayed to hear
that Philip had sadly passed away. Philip
had compiled a number of articles for
MEW before becoming ill, and latterly,
although his level of fitness had allowed
only short sessions in the workshop, he
had nevertheless continued to write, so
that several are held on file. A recent letter
from Mrs K Amos has confirmed her kind
permission to publish these, and | am
most indebted to her for that
consideration. Philip's description of
improvements to the Le Count Mandrel
which he described in an earlier article, will
be found elsewhere in this issue.

Out and about

February provides the opportunity to visit
Model Rail Scotland at the SECC, Glasgow.
As always the layouts were to an
extremely high standard, with great
attention to detail on the many aspects of
scenery as well as locos and stock. It also
provided a first hand appreciation of the
latest offerings from Hornby, including the
live steam OO gauge Mallard, actually
announced last year and marketed in time
for Xmas. Now live steam in small scales
is not new, but has tended to be either
spirit or meths fired, with attendant
difficulties for remote control. Hornby have
adopted a different approach. Power is
supplied at 17volts via the track, and feeds
an “immersion heater” in a tender
mounted boiler. Steam passes through a
flexible pipe to the loco, in which are
housed a complex arrangement of
electrically powered valves, whistles, and
superheater. Once charged with water and
oil, the loco is placed on the track, and
takes about 7 minutes to raise steam.
Thereafter it can be driven with control
over speed, direction and whistle for
some 20 to 30 minutes. Truly a successful
partnership of British design and

EDITOR’S BENCH
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technology married with far eastern
manufacturing expertise.

A tale of two taps

Faced with the prospect of lengthy
machining sessions on Bentley cylinder
heads, | decided to award myself a break
and make a little more progress on the
Stuart Triple started around 1979.
Examination of the main cylinder casting
reminded me of one of the reasons for lack
of progress; a 7BA tap broken off flush
with the surface, a misfortune out of sight
and out of mind for some 25 years. A call
for assistance to Jim Brown soon saw the
tap removed using his spark eroder.

Various other parts of the Stuart were
then tackled, and it was for the
attachment of the crankshaft balance
weights that a 7BA tap was again brought
into play. Now whether the cack
handedness arose as a result of many
years of using nothing smaller than M5,
or as a result of working on too late too
cold, | don't know. But certainly the same
mistake happened again, and in the best
Murphy fashion, flush with the surface. A
second SOS call would have caused a
degree of embarrassment, so alternative
solutions were considered.

As the crank was already finish
machined and | believe of brazed
construction, heating to anneal the tap was
not an option. | then remembered the test
using a carbide drill on hard gauge plate
and wondered if a similar approach might
work. At both Harrogate and Donington |
had bought a few small carbide
burrs/cutters from JB Tools. One of these
measured about 2mm diameter and was
therefore worth a try. The crank was set up
in the mill and positioned with magnifying
glass. The cutter was fed down gently to
establish a witness mark (checked with the
glass) and then more firmly. At one stage it
did try to wander, but this was corrected
by backing up and progressing more
gently again. After drilling through the
length of the tap, the thread was found to
be untouched, but the end of the cutter
had become badly chipped, perhaps on
breakthrough, but at the low price paid,
these cutters may be considered
disposable. It is hoped that this approach
may be of use to others.

Just rewards

Other readers will no doubt join me in
congratulating Alex Gray, whose
restored motorcycles were featured in
Issue 93. At the recent Scottish
Motorcycle Show, both the Matchless
and the Carfield each won their
respective classes against stiff
opposition from both sides of the border.
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1. Machining base for Myford
grinding machine tailstock.

Historical
perspective

The traditional manufacture of machine
tools used sliding surfaces of cast iron on
cast iron or steel. This system was
probably used for over 100 years from the
1850's to the 1950's or later. While
originally both surfaces were left soft (the
sliding surfaces were machined and
scraped to fit ) from the 1950's the use of
slideway grinding machines allowed the
bed ways to be hardened after initial
machining so that only the mating slide
needed to be finished by scraping.
Likewise alignment of other
components, headstock/tailstock, was by
machining and/or hand scraping as
necessary. All these methods of
manufacture were highly skilled and time
consuming, and while relatively low
speeds and feeds were used the friction

2. Finished machined tailstock.
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MACHINE TO¢
USING EPQ

John Feeney discusses the use of modern materials which can
offer easier rebuilding, lower slideway friction and enhanced

performance.

and damping properties of this type of oil
lubricated surface were acceptable.

However, as performance increased and
both higher cutting and traversing speeds
were used the relatively high co-efficient of
friction of oil lubricated cast iron on cast
iron needed more power to achieve this.
Plain lathe spindle bearings were largely
replaced by ball races, roller races or
combinations of both types. Even so until
‘well into the 1970's or later high precision
toolroom lathes used special plain
bearings for the spindle; this was (is?) also
common practice for both workhead and
‘wheel bearings for cylindrical and surface
grinding machines.

Finally when CNC machine tools appeared
in the 1960's there was even greater need for
higher traverse speeds (rapids) for non-
cutting moves in the work cycle.

- .

Friction and
[ ]

damping
Consider the diagram in Fig. 1. For a block
of mass W on a smooth surface a force F
is required before it can be moved. At this
point the force F just exceeds the friction
force f and the block continues to move as
long as the force F is maintained. With
many combinations of surfaces the force F
required to start the movement of the
block is greater than that required to
maintain motion so the velocity increases
until equilibrium is reached. This situation
occurs with an oil-lubricated cast iron on
cast iron surface.

By measurement it can be shown that
f= puW for a given surface, hence p can be
calculated; values vary from about 0.05 for
brass on ice to almost 1 for rubber on
concrete. These are kinetic coefficients of
friction; a larger force of friction generally
exists just before the object begins to
slide. The co-efficient of friction in this case
is the static co-efficient of friction. The

3. Tailstock with Perspex cover plate.

value of the kinetic co-efficient of friction
(p) for the type of system being considered
varies with the sliding speed; typical
values for cast iron/cast iron and cast
iron/plastic are shown in Fig.2.

For the cast iron/cast iron system the
static coefficient of friction is 0.25-0.30;
once sliding starts the kinetic co-efficient of
friction takes over and decreases with
sliding speed down to about 0.04 at a
sliding speed greater than 10m/min. where
full hydrodynamic conditions occur. For
the cast iron/plastic system the static
coefficient of friction is very low, usually
less than 0.05 and while the kinetic
coefficient of friction which takes over is
greater, typically about 0.1, it remains fairly
constant up to where hydrodynamic
conditions take over again.

This different type of behaviour is of no
great significance with the small manually
operated machine tools used by model
engineers but, for instance moving a six
foot milling machine table with a 50 kg
dividing head is another matter, and many
turret milling machines now use “plastic”
slideway coatings. The surface
characteristics of these metal/plastic
combinations also leads to good
mechanical damping, particularly when
compared with roller type guideways.

Low friction
”Iplasfic" for
sliding surfaces

| think that “plastic” slideway coating was
first used in the early 1960's. Originally this
was by attaching strips or blocks with
screws or adhesive followed by
conventional machining; | seem to
remember seeing photographs of a large
planing machine being reconditioned and

4. As photo 3 with low friction resin
injected. Note two “blobs” of resin
showing position of holes used to inject
the resin.
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5. Balance for weighing out small
quantities of resin and hardener.

fitted with solid plastic strips on the
slideways. One brand name for this type of
material is TURCITE . | am not completely
certain of the supplier but believe it may
come from Busack + Shamban. However it
is still often used and referred to in adverts
for machine tools.

The next development took place in the
1980's with the availability of liquid/putty
resin systems, most using two part epoxy
resins with added fillers including bronze
and/or PTFE. These are now used
extensively in the manufacture of new
machine tools and give both better
performance and lower cost of
manufacture. As well as the lower friction
they were also found to improve wear and
prevent seizure in the event of loss of
lubricant.

A further major advantage of these
resins was that with suitable fixtures the
slideway surface could be moulded to size
so that no additional work was needed to
complete a slide assembly, in fact | believe
that the resin can be moulded against the
opposite slideway (e.g. a hardened and
ground lathe bed) provided a release agent
is used. In all cases only one side of the
slideway is coated and this is the one
which not exposed in use. For a lathe this
is the under side of the saddle and
tailstock; for a conventional milling
machine it is the under side of the saddle
which runs on the knee and the top face in
which the table runs. The vertical slide is
also often coated as is the spindle housing
on both vertical and horizontal machining
centres. | am not sure if these types of
coating are used on surface or cylindrical
grinding machines, although | can't see
why not.

These resins are available in three
grades; a thick non flowing putty grade, an
injection grade and a pourable grade.
More details later.

Plastic resins
for location

As well as their use for low friction
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6. Low friction resin with “cast in” oil
grooves. Part of a CNC milling machine
under construction.

slideways, other varieties of epoxy resins
are used for the accurate location of
machine tool elements. They have high
compressive strength, typical values
being 100 to 150 N/sg.mm (around 15000
Ibs/sq. in.) and are available in the three
grades mentioned earlier. They are used
extensively in the manufacture of machine
tools. For example the alignment of a
tailstock quill. {See Fig. 3) The tailstock
casting is rough bored oversize by about
5mm to take a sleeve which contains the

7. As photo 6 with table fitted.

quill with its internal taper. The tailstock is
clamped to the lathe bed with the quill and
sleeve held in place by a mandrel in the
lathe headstock spindle. Keep plates are
clamped around the sleeve to seal the
annular gap into which resin is injected.
Alignment to within a few microns can
achieved (approx. 0.0002in.)

Other uses include alignment of the
vertical columns to the base on machining
centres, positioning of spindle bearing
sleeves in milling machine heads (See
Fig. 4) and location of dowels and keys. In
the photographs, the black resin is a

©

Fig.1
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FOR THE LUBRICATED CAST IRON/CAST IRON SYSTEM THE STATIC
CO-EFFICIENT OF FRICTION IS 0.25 - 0.30

Fig.2 Co-efficient of friction against sliding speed
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8. Boring the end bearing brackets for feedscrew bearings on CNC

milling machine table.

location type, while the blue is the low
friction material.

Uses in Model
Engineering

The main use for these materials is likely
to be in the repair/re-building and re-
furbishment of machine tools. These will
mainly be lathes and milling machines
although the methods to be briefly
described are generally applicable to any
machine tool.

Lathes
One of the most common faults with a

used lathe is wear of the bed / saddle. The
usual procedure is to re-machine the bed

and refit the saddle and tailstock. The
difficult part of the job is restoring the
vertical alignment so that centre height,
leadscrew and feedscrew positions are
maintained. It is also quite a difficult job to
realign the saddle in three planes,
particularly with a “V" bed lathe. The use
of these resins makes for a much easier
job; an outline of the procedure is listed
below.

1. Check the position of the saddle on an
unworn part of the bed (usually near the
tailstock end). As the saddle will also be
worn it may be difficult to measure this
accurately; however it may be possible to
compare it with a new lathe of the same
type. Measure the height of a machined
surface above the bed with a depth
micrometer, measuring at the front and
back and left and right to give four

\-\ END PLATES -;

TAILSTOCK SLEEVE x /

MANDREL | -INJECTED RESIN
HEADSTOCK [— : -/
BEARING
SLEEVE %//-—TAILSTOCK
LATHE BED

Fig. 3 Aligning a tailsock barrel
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9. End bearing bracket showing clearance round the ball race.

dimensions. It is unlikely that these will be
the same, | suggest you note them all.
2. Check the height of the tailstock by
measurement over the extended barrel
using a height gauge on the bed or a dial
gauge set to a metal block of similar
height, both placed on the bed. You can
check if the base of the tailstock is worn by
measurement of the centre height using a
ground bar fitted into the spindle taper or
by measurement over a turned bar of
known diameter.
3. Re-machine the bed. The best method is
to have it re-ground; this is particularly
applicable to machines like the Myford
ML7's with their flat bed and removable
headstock. It is more difficult with a “V”
bed lathe and even more so where the
headstock is integral with the bed. It is
possible to hand scrape the bed if it is not
hardened but this calls for a great deal of
skill and experience.
4. Machine the underside of the saddle
sliding surfaces, take off about 3mm. This
must be a rough surface to allow the resin
to “key” and make a strong bond. The
resin manufacturers recommend a depth
of cut of 0.3/ 0.5 mm with a high feed rate
(1 mm /frev.ll) | found it difficult to achieve
this; in the end | used a single flute slot
drill inclined at 30 deg., a feed rate of
300mm/min. and spindle speed of 300rpm.
A possible alternative would to drill a
series of small holes (say 1.5mm dia.}
over the sliding surface after machining.
5. Devise a method of fixing the saddle
onto the bed in the correct position. For a
Myford it should be possible to fit two bars
that clamp across the cross-slide the outer
ends of which hawve jacking screws bearing
on to the bed. Jacking screws will also be
needed to obtain square alignment across
the bed. Adjust until the saddle is aligned
correctly, making sure all the jacking
screws are locked.
6. If using the injection grade of resin (see
later) make end covers to retain the resin.
Gaps can also be sealed with self adhesive
foam rubber as the pressure used is quite
low.
7. Remove the saddle complete with preset
jacking screws and place on one side.
Clean the lathe bed thoroughly and apply
the release agent.
8. Calculate the volume of resin required in
mis. and multiply by the appropriate factor
and mix the resin as per instruction.

Note. Resin is supplied in amounts
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10. Ball race “centralised” by the
feedscrew, then clamped.

from 0.1kg. to 1kg with the correct
amount of hardener. However, even
0.1kg may be too much for some jobs
and the larger sizes are more
economical to buy. If you have the
means to weigh to ~0.1g (photo 5) it is
possible to mix smaller quantities. |
usually buy 0.2 / 0.3kg. and mix
between 20g and 100g.

The next step depends on which of the
resin grades has been chosen.
9. For the spatula method apply the resin
over an area slightly more than that of the
saddle sliding surfaces and of greater
thickness, replace the saddle making sure
it is pressed down against the stop screws
and place some weights to keep it in place.
Leave for at least 24 hours, remove the
saddle and trim away the excess resin.
10. For the injection method first place and
secure the saddle on the bed, weights will
probably be satisfactory. Mix the resin and
pour into an injection tube, push the cap
into the tube. The resin is injected using a
“mastic” gun used for applying mastic and
sealants. Again |leave for at least 24 hours
before removing the saddle and trimming
off the excess resin.
11. If required cut oil grooves into the
resin.

13. Boring CNC milling machina spindle
housing.
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11. Gap around baH race filled wnh
locating resin.

Milling machines

It is probably more complicated to
recondition a milling machine in that you
need a second, probably larger one to re-
machine the slideways. Also, apart from
small mill/drill machines the knee or cross
slide will be too big and heavy for the
average model engineer to handle. However,
similar methods to those described for the
lathe can be used but | suggest that the
injection grade of resin is used, especially if
dovetail slides are involved.

One aspect where | have found the
locating resin useful is for alignment of the
table feedscrew with the nut and its end
supporting brackets. To start with, fit the
nut to the saddle so that it is parallel to the
slideway in both planes. This is easier if
the nut is cut into a rectangular block so
that it can be aligned against machined,
flat surfaces.

Mark out the position of the feedscrew
on the bearing brackets and machine
about Bmm greater than the bearing
diameter (| am assuming the use of
ballraces but the same procedure could be
used for plain bearings). Fig 5 and the
photos give more detail. Fix the brackets to
the table (with the table, feedscrew and
bearings in place) and wind the table to
one extreme of travel. This will centre the
screw and associated bearing. Clamp that
bearing in place, wind the table to the
other end of the travel. Again the screw
will align the bearing. Clamp the second
bearing in place. Now remove the brackets
from the table and place them flat on the
bench so that each recess surrounding the
bearing is uppermost. Mix the appropriate
amount of pouring grade resin and fill the
recesses. Allow to cure for 24 hours.

A more complicated solution would be
to make steel bearing housings and bond
these into the brackets so that replacement

2. The assembly after cleaning up- bearing
removed.

of the bearings would be easier. | have
also used the locating resin to fit bearings
into a vertical milling machine head. Again
the drawing and photo's give more detail.

Summary

This short article shows how commercially
available epoxy resin systems can be used
by the model engineer to both repair and
make machine tools. In many instances the
machine tool performance is improved
and /or repaired for a fraction of the cost of
spare parts, even assuming that they are
available.

| have used resin supplied by
M. Buttkereit Ltd. whose details are given
below. They also supply all the accessories
needed such as release compounds,
mixers, injector tubes and sealing strip.

A second supplier of similar resins is
also given.

| cannot give any firm prices for these
resins but they seem to range from about
£15 to £25 for 0.2kg. depending on the
grade selected; larger sizes are slightly
cheaper but don't buy more than you need
as they have a fairly short shelf life of just
a few months or so. These prices were
current as of Now. 2003, when made my

last purchase. 5‘

Suppliers

M. Buttkereit Ltd.

Unit 2, Britannia Road. Sale, Cheshire.
Manchester M33 2AA

Tel: 0161969 5418 Fax: 0161 969
5419

PES(UK) Ltd.

Unit 1, Watling Close, Sketchly
Meadows Business Park , Hinckley,
Leics. LE10 3EZ

Tel: 01455 251257 Fax: 01455 251252

FEEDSCREW
END BRACKET /TAB'-E
. II' y
\ y
CLANPS< & S === N f=re —=

_— FEEDSCREW

SADDLE

Fig. 5 Centring up table feedscrew bearings
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DRILLING PROJECTS

Harold Hall talks us through making a further most

Pl TN o
1. An accurately positioned side fence
ensures that the machined face is at right
angles to the side face.

n this the second project, we deal with

the engineer's sash clamps. These will

find numerous uses, typically for

holding larger parts on the milling
table, in this case two clamps will prove
especially useful and | would therefore
suggest that two should be made. As may
be seen from the drawings, the design
makes extensive use of two sizes of stock
material (25 x 12mm and 50 x 10mm
bright mild steel flat) so that many of the
components might be produced with little
mare than a drilling machine. It may also
be noted that while this mini series has
been penned with particular reference to a
drill, underscoring the point that much can
be achieved with modest equipment,
many of the operations may equally be
accomplished on a mill.

2. With the down feed set and fixed, the
parallel will ensure that all parts are the
same length

useful accessory, the sash clamp.

Manufacture
Parts 6 to 10

Cut sufficient pieces of metal to make parts
6to 10 and machine one end of each as
shown in Photo 1. The piece of metal seen
to the right is a fence set accurately
upright using a square off the machine
table. This is used to position the part
making sure that the machined face will be
at right angles to the part’s side. Then,
using a parallel to position the part, the
second end is machined as shown in
Photo 2. By fixing the down feed all parts
will be the same length. It can be seen that
the cutter had for some reason become
quite blunt between photographs 1and 2
as there is a large bur on the part not
present in photo 1, a candidate for the
endmill sharpening fixture described in the
milling projects series. The ends of the bar
(part 8) had to be machined using the side
cutting edges of an endmill as the part was
too long to set upright for machining. Of
course you may wish to exercise your
sawing and filing skills to achieve the
same result.

We now come to the clever bit, the
method of positioning most of the holes.
Make the two setting discs and the
locating pin shown in Sk 1. The diameter
of the pin and the hole in the disc assume
that the holes will be pre drilled 5.8mm
diameter for eventual reaming 6mm
diameter. Make the disc with the hole very
slightly oversize, say + 0.02mm and the
one centre drilled undersize by a similar
amount. The reason for this will be
explained later. Rivet the pin into a piece of
sheet steel. The piece | used can be seen in

Photo 3, but as noted later, it would be
advantageous to allow a greater width. If
the underside of the sheet is lightly
countersunk, then the rivetting can be filed
off flush so that the sheet will bed evenly
on the table.

Place the disc with the hole over the pin
and place the other disc against the side of
the first disc and lower the centre drill into
the centre drilled hole and apply light
pressure to hold the assembly in place.
Now bring a piece of material, to act as a
fence, up against both discs and clamp in
place as shown in Photo 3. Here it should
be noted that the table should be
positioned with a hole or slot under the
drill so that it can pass through the sheet
without damaging the table.

With the disc still on the pin place the
first bar against the disc and clamp in
place and centre drill as illustrated in
Photo 4. This ensures the first hole is

©
o i

PIN DIA. TO BE CLOSE FIT IN 5.8mm HOLE
IN DISK, LENGTH 12mm, LENGTH OF SPIGOT TO
SUIT PLATE IN WHICH IT IS RIVETED

R
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MAKE DISC WITH HOLE 25.02mm DIA. &
CENTRE DRILLED DISC 24, 98mm DIA.
MAKE BOTH 10mm THICK, HOLE IN DISC 5.8mm

RIVET PIN INTO STEEL PLATE (NOT SHOWN)
DIMS NOT CRITICAL, SEE TEXT &
PHOTOS FOR PURPOSE

Sk.1

3. The two discs make sure that the holes in the bar will eventually be at the correct

centres. The fence ensures that the holes are the correct distance from the side.
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12.5mm from the end as per drawing.
Follow this by opening up to 5.8mm.
Remover the disc and move the bar
forward to locate the first hole on the pin
and repeat the process for the second
hole. Continue centre drilling and drilling
additional holes by repeating the process,
Photo 5. The reason of making the centre
drilled disc the smaller is that if larger the
drilled hole would be further from the
edge and would as a result not locate on
the pin. The toggle clamp (Ref 1} seen in
the photograph is an excellent method for
clamping parts when a number of similar
components are to be held, in the absence
of one of these an ordinary bar clamp will
work equally well, albeit less quickly.
With the disc returned to the pin and a
5mm thick packer in place centre drill the
first of the side plates (6 and 9) Photo 6.
This process makes sure that the hole is
7.5mm from the parts edge as per
drawing. Follow this by drilling 5.8mm.
Remove the disc, locate part on the pin

4. Using one setting disc only enables the end hole to be positioned.
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NOTES

DRILL RIVET HOLES IN PARTS 7 & 10 AND ONE OFF SIDE PLATES6& 9

ON ASSY. USE PINS 1 & BAR 8 TO ALIGN PARTS

THE QUANTITIES ON THE DETAIL PART DRAWINGS AR FOR ONE CLAMP ONLY
IT IS SUGGESTED THAT TWO CLAMPS SHOULD BE MADE FOR USE IN PAIRS
AS A MACHINE VICE

HARDWARE H1 - M4 x 6 SOCKET GRUB SCREW

Fig.1 Engineers sash clamp - General Assembly
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HOLE SIZES
A.4mm, B. 6mm REAM

MATERIAL
50mm x 10mm STEEL 070M20

Item 6 & 9 Side Plates
Quantity 4 off
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5. Using the pin to locate the bar, holes can be drilled at tha reqmrad 6 Dr:ﬂmg the first hole in one of tha side p!aras fhe disc plus
20mm centres. 5mm packing achieves the 7.5mm dimension.

May/June 2004

17



-

; kS
7. Drilling the second hole at.

rilling a stack of side plates requires only one

plate to be marked out with the hole positions.

and centre drill and drill 5.8, Photo 7. It can
be seen that the part is not clamped but
the fence and the additional support added
to the left ensure that the part cannot
rotate. All that is necessary is to hold the
part down firmly, especially as the drill
breaks through. This would have been
easier had | have made the piece of sheet
steel that holds the pin somewhat wider,
and in the light of experience, | would
certainly advise doing this.

Mark out the position for the four 4mm
holes in one side plate only, and with two
pins, turned to 5.8mm diameter, stack up
with 4 additional side plates and drill the
four 4mm holes, Photo 8. Set the down
feed stop so that the drill only just breaks
through the fourth side plate, by this
means protecting the vice. You may
alternatively place a suitable piece of
scrap beneath the work so that the drill
can pass through the job but not contact
the vice. Do not drill the remaining side
plates at this stage. Take note that when
drilling deep holes as in this case,
especially with smaller drills, it is
necessary to withdraw the drill frequently
to remove the swarf. The vice seen in the
photograph is very well made, even so,
not that expensive. However, the single
fixing slot on each side gives virtually no
scope for lining up the hole position with
the drill being used, it is therefore only
applicable to hand held use if used on a
normal drilling machine table.

The next operation is to transfer the
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MATERIAL
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ltem 7 Moving jaw centre piece
Quantity 1 off
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A. 4mm, B. M10

MATERIAL
25mm x 12mm STEEL 070M20
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Item 10 Clamp screw carrier
Quantity 1 off

Model Engineers’ Workshop



10. Drilling the first hole in the moving jaw.

four 4mm holes to parts 7 and 10 and the
remaining side plates. Assemble two side
plates, lower one not drilled, on to one of
the bars (8) using the 5.8mm locating pins
and place a centre piece between the side
plates. Make sure that the centre piece is
in contact with the bar and clamp the
assembly together. Drill the four holes as
illustrated in Photo 9. By using the form of
toolmakers clamp (Ref. 2} shown loose in
front of the vice it also acts as a parallel to
support the assembly. Alternatively, if
using a conventional toolmaker's clamp
two parallels would be needed. In this case
set the down stop so that the drill stops
just short of breaking through thereby
protecting the parallels, finish drilling the
lower plate after dismantling assembly.
Repeat for all four assemblies keeping
each assembly separate and ensuring that
you know which is the outer face of the
side plates.

Assembly and

- -
fitting
On the outside of the side plates
countersink all of the 4mm holes to a little
under 6mm make the rivets (2) and
assemble. | included a piece of kitchen foil
(about 0.04mm) in the assembly to ensure,
as | thought, that the finished assembly
would move freely on the bar, this though
was not the case. Eventually, | found that
the 50mm wide material | had used was
curved across its width and depending on
how it was assembled, convex or concave,
it would either move freely or not even go
on. Theoretically, as the partis
symmetrical, it should be possible to turn
over the offending side plates but only
very slight differences in hole position
would eliminate this possibility. | include
this detail so that you can take account of
it at an early stage, | eventually used 3

12. Setting up an upright fence for locating the jaw assemblies for subsequent drilling.

May/June 2004

11. Removal of the 18mm packing enables
the second hole to be positioned easily.
The vice is of course clamped to the
machine table.

thicknesses of kitchen foil together with a
little easing by filing. It may well be that a
single thickness from an aluminium Coke
or beer can (typically about 0.003in. or
0.08mm) would also work

Part 4

Again we see how holes can be positioned
and drilled with minimal need for marking
out. Mark out the position for just one of
the 6.2mm holes in one jaw and, with the
part in the vice aligned with the end of the
jaw, line up the centre drill with the hole
position, clamp vice in place and centre
drill the first hole, Photo 10. Note the
18mm packing in the photograph which
when removed enables the second hole to
be drilled in the correct position, Photo 11.
It can be seen in photo 10, and some
subsequent photographs, that this form of
vice, with its long slots, gives plenty of
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B. 8mm DIA.
C. 6.2mm DIA.

MATERIAL
32mm SOUARE STEEL 230M07

o

ltem 4 Moving jaw

Quantity 1 off
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8mm REAM, 12 OFF

MATERIAL
25mm x 12mm STEEL 070M20

O ] Item 8 Bar

Quantity 1 off

scope for bolting it down in the required
position. Make the guide pins (3) and fit
using a two-part resin adhesive.

Jaw assemblies

Mount a piece of 12mm thick material in
the vice ensuring that this is upright, see
Photo 12. Mark out the position for the
remaining hole in just one assembly, clamp
to the upright in the vice, line up centre
drill and clamp vice in place on the
machine table. Centre drill, Photo 13, drill,
Photo 14, and similarly drill hole in the
maving jaw, Photo 15. This sequence has
positioned and drilled the hole in all six
parts without any re setting or marking out.
Perhaps of even greater significance is that
the task will have been completed with a
high degree of accuracy/ repeatability.

In the next, and final part of this mini
series, problems with making the clamping
screw will be discussed together with a
few remaining operations.
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MATERIAL
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Item 1 Pin
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MATERIAL
6mm DIA. STEEL 230M07
Item 3 Guide pin O]

Quantity 2 off
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15. The same set up is used for drilling the moving jaw.
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IMPROVING A LE

COUNT MANDREL

1. Components of
original design.

“THREAD 20TPI(60")
OTHER DIMENSIONS UNCHANGED FROM MEW 64

Fig. 1 Body modifications

Philip Amos describes a
modification to a useful
accessory

n issue 64 of MEW there was
presented a description of the design
and manufacture of a Le Count type
mandrel, along the lines of those
illustrated by lan Bradley and Tubal Cain in
photos in references 1 and 2 - see photo 1.
There was a recommendation in the article
that the design could be improved by the
use of a threaded body and sleeve, as
shown in the Holtzappfel illustration in
reference 3. A further article by Mr Hugh
Smith, in issue 66 of MEW described a
genuine Le Count mandrel, which has no
threaded feature but does differ from that
given in Iss. 64 principally in that the
commercial device employs a 5 degree
included taper whereas the version
constructed from photographs used
14 degrees. The smaller included angle
was described by Mr Smith as giving a
“tenaceous grip”, whereas it was noted
that for the 14 degree arrangement, the
gripping power and convenience might be
bettered by using the threaded
configuration to be described.

[ ]
Reworking
After some years of occasional use it
seemed worthwhile contemplating
whether the existing device could be
reworked to conform to the threaded
configuration. It was decided to proceed
and a description of this process is the
subject of this article.

Concept

There is no problem in cutting a 20 tpi
60deg. thread on the body of the mandrel,

2.. Assembled fmprovad‘ﬁgn with
typical workpiece in position.

May/June 2004
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~LOCTITE 680
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= ORIGINAL LENGTH

OTHER DIMENSIONS OF SLEEVE UNCHANGED FROM MEW 64

Fig. 2 Sleeve modifications

MATERIAL: MILD STEEL

/ HOLE 4.8d(8)

BILLET LENGTH

(Fig. 1) but getting a matching thread on
the sleeve requires a “metal putting-on-
tool” - not usually available in the home
workshop. Thus a short piece was
removed from the smaller end of the
sleeve, and this was replaced with a new
sleeve extension attached with Loctite 680
adhesive as shown in Fig. 2. A lock nut
and some tommy bar holes in the body
complete the work.

Manufacture

The sleeve was lightly held by its large end
in the 3 jaw lathe chuck with its outer end

supported on a pipe centre in the tail stock.
It was grooved almost through, then sawn
off with a hacksaw and the end filed flat.
The end of the body was skimmed to
29.756mm diameter. The body was then held
by this reduced diameter in the 3 jaw chuck
and its other end supported by the tail stock
centre. The main 31.30mm diameter was
then threaded 20 tpi 60deg. for its full
length. It was found that this thread raised a
burr which increased the body diameter
from 31.30 to 31.40mm so this was
machined back to size. Two holes at right
angles 4.8 mm diameter were cross drilled
7 mm from the end for use of a tommy bar.

A billet of 2 inch diameter bright mild
steel 55mm long was faced both ends and
turned circular 50mm diameter each end in
turn. One end was drilled and bored 12mm
deep and 38.12mm diameter so that it
would just slide on to the end of the
sleeve. The other end was then drilled and
bored 24.5mm deep and 32mm diameter
to easily clear the threading tool. The axial
length between the two counterbores
(18.5mm) was then threaded 20 tpi 60deg.
(29.96mm minor diameter).

Eight holes 4.8mm diameter were
drilled in designated positions for tommy
bars and the outside diameter diamond
knurled. The sleeve extension 20mm long
and the locknut 8mm long were then
parted off to length. After deburring the
sleeve extension was Loctited in position.

Three tommy bars were made 100mm
long from %s inch (4.76mm) diameter
bright mild steel.

Photos 2 and 3 show the reworked
mandrel assembled and dismantled.

Conclusion

The reworked mandrel is more convenient
to use and the conversion effort seems
well warthwhile.

(-
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Centre Square

An easily made
marking out aid
described by Mike
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Mini Lathe Modifications

Bob Margolis
improves the change
gear cover retention.

N

A Simple
A ent

Avoid broken
taps with Don
Unwin's
elegantly
simple device

(Contents may be subject to change)
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KEYWAYCUTTER &

: I AN
1, Cutting akey with the device fitted to a Myford ML7

Ratchet

The ratchet is a two part construction with
the inner core in steel or bronze and the
outer in gauge plate so it can be hardened.
Ratchets can be made in a variety of ways
and some time ago | developed a tool post
divider to do just this sort of job for ratchet
wheels used on a gear cutting machine
and which is seen in Photo 2 making the
wheel for the keyseater. This device will be
described in a future article.

If the two parts are silver soldered
together then the gauge plate will
probably harden and cause milling
problems. Therefore, cut the plate to rough
size, drill for centre and follow up by
making the bush an interference fit or add
adhesive of the high strength type for the
machining operation. Centre the assembly
and bore to size and turn the outer
diameters followed by dividing the ratchet
into the 16 teeth. Ratchet design can be
more complicated than just milling a flat
but we shall make do with a plain flat and
right angled teeth. It would look better if all
the teeth were identical but the actual
dimensioning is not that critical. Clean up
the ratchet and heat to red heat followed
by dipping in water or oil, (the latter will
give a black sheen to the part) and then
temper to straw. Those who used adhesive
will have to destroy the joint and clean out
any vestige of glue before silver soldering.
Those with interference fitting will add just
a seal of solder to finally secure the joint
as it will be found that the interference grip
has been lost in the hardening phase.

Pawls

The arrangement that now appears on the
back of the cage is the third attempt and
fourth design. It looks about the best all
round, though it is still not completely to
my liking. In this version one pawl is
mounted on a bell crank riding on the

May/June 2004

bushes at the ratchet and the cage which
looks a bit odd as one half of the bearing
is moving, the other stationary but is quite
acceptable. A second bell crank has a roller
end that bears on the other leg of the pawl
bell crank that comes through the side wall
of the cage. The requirement for a quick
action of the ratchet tripping was met by
having a rod ganged to the hand lever and
threaded so it can be adjusted for stroke
and to set the beginning and end of a
stroke of the second bell crank with a little
lost motion in the set up to overcome the
apparent lengthening and shortening of
the rod between driver and bell crank.

All the wearing surfaces and pins are
either hardened gauge plate or silver steel
and bronze bushed. The pawls need
careful work and the drawing shows them
overlong and the angles not detailed as it
will only be from the actual fitting work
that each paw! will be made to engage and
disengage properly. From experience the
amount to be taken off at the final fitting
stages is minute and really is the
difference between dead right and disaster.
For both the stop and push pawls there is
a variety of ways of keeping the pawls
firmly in contact with the ratchet. For the
ratchet pawl | used a small holder that has
a saw cut across it to hold a leaf spring
blade that forms the return spring. The leaf
spring is made overlong, glued in place
with possibly a sliver of steel to take up
the gap and then trimmed to size. The
boss is held by a nut and screw at the back
of the appropriate bracket or side plate.
The stop pawl is mounted on a short shaft
with a helical spring mounted on a step
and pin pushing upwards. Alternatively
one may hunt for a pair of spiral springs
but these are quite tricky things to size so
they have the correct loading, correct
action and do not need too much bending
up of the ends, In the drawings the
arrangement shown is for a long shaft
paralleling the screw shaft on to which the

Alan Aldridge concludes the
description of his accessory for
cutting internal keyways

pawl slides and is held by two springs.
Other arrangements are possible. A
reasonably stiff tension spring will be
needed to pull the inside bell crank back to
its start point and this will require a short
bracket that is bolted to the stop pawl
bracket.

Originally | had gone through a series of
ideas which became more and more
complicated as to how to lift both pawls to
rewind the ratchet after each key cutting
exercise. The answer in practice is so
much simpler as the proximity of the two
pawls is such that the thumb and
forefinger push down both together to
release their hold on the ratchet which is
rotated backwards with one finger of the
other hand. The corner of the plate cut out
may reguire nicking out and squaring of
the bottom or top corners to allow the
inside bell crank to fully stroke.

Setting out the rod between driver and
bell crank will try one's patience but the
idea is to get the pawl to engage the tooth
just before the vertical centre line and at
the last moments in the travel of the driver
so that as little as possible is lost in the
actual cutting stroke. The first steps are to
get the bell cranks to over stroke the
ratchet, that is there is no restriction on
their movement in the slot or to the outer
crank through touching any metal. Then it
is a case of progressively cutting back the
pawls. Note that there is an interaction
between the pawls that will affect the
stroking and though one might see a
missed tooth at the push pawl it could be
the stop pawl that is causing the problem.
The stroking should be restricted to the
final 10 mm of blade travel and the cutting
blade must be free of the workpiece for the

A

>
2. Milling ratchet teeth using
toa!}qost divider. :
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advance of the blade even if this is so very
small. Once the rod lengths have been
found, the trial material, a piece of
screwed rod, can be exchanged for
something much more easy on the eye
which has a plain face and not the rippled
thread form riding through the bell crank
connection.

Blade

Casting around for ways and means of
procuring blades for the job it struck me
that a composite blade would probably be
the better route than purchasing a proper
parting tool, which has a mechanical
drawback in any case, with the sloping
sides losing guidance ultimately in the slot
of the arbor. The first blades were made
from gauge plate throughout and served
well. The blade was shaped to the drawing
shown previously but instead of full length
heat treatment only the extreme tip was
heated to red heat and dipped in water. No
tempering was added. The blade, as long
as it was not dropped, was normally
protected from breakage by being
retracted into the slot when stored and
the normal cut was tiny and with

minimum shock load in relation to what
the blade material could take. No relief of
the blade was contemplated other than the
top rake angle as the depth of cut was too
small to warrant any side clearance. The
blade could then be ground to give the
final cutting edge. If the blade material is
not to the correct width for the keyway,
say, 3.2 mm for a 3 mm key, then it needs
grinding locally at the tip and here a Quorn
would be helpful to regulate more exactly
the amount each side that was removed.
Careful hand grinding was not out of the
question but it does require the sort of
grinding wheel used on a Quorn with a
finer grit than normal. | have used a
linisher with a worn belt, in the past, to do
exactly this type of work to good effect.
The cutting edge should be undercut so a
definite rake is applied through the
complete cutting process and that would
be better ground on a fine wheel followed
by stoning. The other end of the blade is
finished in a hole which should be a nice
fit to the cross pin as should the holes in
the arbor. If the arbor slotting has been
properly sized the blade will be a firm
push fit. The angled underside is
approximately to the drawing angle but
should be straight and not given any
curvature. The cutting forces tend to push
the blade back on to the tongue.

24

By reshaping the blade, wider keyways
can be cut with the extreme end of the slot
at the blade tip being widened out by
milling with no particular size being
required, and a blade made of gauge plate
but with a brazed on tip of tool steel, or a
silver steel, which is ground to size. Going
one step further, | now have the essential
make up of a broach which can cut several
keyways by indexing around 90degrees
with each cut or | can cut other more fancy
shapes by grinding a form at the tool end.
So far | have confined myself to making a
4mm wide key on 16 mm bore but the
possibilities are there for internal gear
cutting in small bores.

Main body

Unless castings are available a fabricated
main body or stand will have to be made,
though it will be almost necessary to have
a milling machine if the machining work
required is only done after the fabrication
is made. However, many fabrications are
made up of fully machined parts and in
pieces of metal the size we are using there
is not much likelihood of massive heat
distortion as welding progresses. This
approach though does need some care
with the setting up, as we must get the
sliding surfaces on centre line in all planes
for which a good flat and true surface will
be needed from which to take readings as
we proceed. Reference was made earlier
that shimming would be provided which
would compensate for machining errors
and this can go between base plate and
the main stand of the frame (Photo 3) but
it is not there to sort out a dipping angle in
the slides.

If the keyway cutter is to be used on the
lathe then much of the machining work
can be done on the lathe saddle by
hacking out the slot and then finishing it
with finer cuts to the required accuracy.
The slotting once complete could become
the holder for the driver black which would
then be drilled and bored off the lathe
spindle. The main body is in two pieces. To
mill out the slot with, probably, a cutter of
under the finish size by some 10 mm one
can use the dodge of having the base
stood on a series of raising bars that will
adjust the cutting height to take out the
top and bottom faces of the slot. The
alternative is to cut the slot on the milling
machine to finish size that suits the driving
bar and carefully lift it into place on the
base parts in the lathe with the slotted
holder supported on a mandrel and the

driver slung between centres and then
measure off the dimension needed for a
spacer or a shim between the driver holder
and the main body. The mandrel could be
the actual arbor turned end for end, set for
centre in the four jaw and held on its
centre in the tailstock. The drawing shows
only certain dimensions but the others can
be adjusted to suit material to hand and
working arrangements. Those given relate
particularly to Myford ML7 and Super 7
lathes with dimensions such as the centre
height of the cutting arbor at 53.97 mm,
which is the height of the spindle ina ML 7
abowve the saddle or 88.9 mm if working off
the bed. Where the gap is small the two
parts could be given a tack by welding
while on the lathe, taking necessary
precautions to protect the lathe and with
the main body completed and held down
in its true position on the lathe saddle.
With the complete assembly aligned
properly the slotted section can be tack
welded to the base proper for running in
the final welds on the bench. Keep the
welder earth lead close up to the welding
area. Note that where the machine is used
in conjunction with the lathe it will be
advantageous to make up the main body
with either a key that neatly picks up a
saddle slot or with a part that goes
between the lathe shears sized to be a neat
fit to give the required orientation and
eliminate any setting out work. In the latter
case the arbor must locate on lathe’s
centre line. The bolts holding the two parts
of the main body together must be free in
their holes so that there is a little room to
shift the top half around with the driver
installed with the arbor between centres so
that the key and arbor all line up properly.
One will have to half tighten the bolts and
tap the top half lightly to gain the correct
alignment, then fully tighten down off the
lathe. Note that the block is machined
underneath to give a small landing all
round rather than have a very large area
which in all probability would not bed
firmly all over.

The position of the driving arm has
been set for it to stand vertically which
may not accord with all tastes but it does
tend to give a reasonably tidy appearance
to the machine and is not awkward to use.
The lever could be repositioned
horizontally but a different arrangement
would be required for the link pivoting
which could be made up, (instead of from
a block) from a pair of vertical plates
carrying a short flat with the necessary
vertical pin welded to it. The vertical plates
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would then be welded to the sliding block.

A club colleague is making the keyway
cutter but as he is averse to welding, he
has slotted out the base of the main block
to take a tight fitting bar which carries the
two outrigged clamping bolt holes (Photo
4). This modification requires the counter
bored holes holding the driver assembly to
move slightly back and a third screw is
added to locate the bar in the slot for
drilling the counter bore bolt holes. In
addition it may be observed that he has
arranged that the stop pawl operates just
by gravity.

May/June 2004

Although using the device on the lathe
is convenient, the intention in my own
workshop was to have the key cutting
work done off the lathe. This has been
achieved as the base can either bolt down
to the lathe bed with an appropriate
spacer or be used on a separate platform
in the vertical plane with the work pieces
loosely set under the arbor and then
secured as required. As the forward
mation is all self contained there is no
need for the machine to sit on the saddle
so0 it can be interposed between saddle
and chuck on the lathe bed to cut the odd

keyway. This is obviously much quicker
and easier to use but even better is a
separate machine as it does away with any
resetting of the work in the lathe chuck
and is the preferred method for key cutting
groups of wheels. Several interesting jobs
can now be tackled, such as cutting keys in
two adjacent bores, as one would have in
a crank with two separate pins to very
precise measurements for key size and
orientation. Built up crankshafts of quite
complicated design can now be a very
practical proposition with a confidence that
the end result will be perfect and taking a
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fraction of the time necessary for lesser
methods. The actual additional parts are
not much in quantity or content.

Adapters

Although the model engineer largely has
control of the sizes of shafts and housings
that he will make and can therefore build
up machinery and mechanisms to suit a
few sizes to suit available equipment in the
shop, like the Keyway Cutter, there will be
times when a key slot is required in a size
not specifically catered for by an arbor on
hand and to extend the machine’s
usefulness a series of adapters can be
made as indicated in the drawing given in
the previous article.

This looks to be merely straight forward
turning and boring work but for the
adapters to work properly the offset of the
two circles needs to be accurately set one
to the other which can be done by direct
measurement, just with toolmaker's
button methods as long as there is a

biggish difference between arbor and out
of size bore diameters and by trial and
error, though usually | would frown on this
approach. The main large bore plug is
turned down to size and the work is then
lifted up to approximately right height and
a centre putin, drilled out and boring
commenced with the bore measured and
tested arithmetically till the correct offset is
obtained. To make this work proceed
smoothly start with a square piece of bar.
The passage of the key cutting blade is
arranged by milling out the slot and
adding a round hole in the flange section.
The adapter does not have to guide the
blade in any way, only set the arbor to the
bore, but it must be prevented from
turning around during operations and this
can be done by planting a hole in the
wheel corresponding to one in the adapter
or some other suitable fixing arranged
where additional holes are not permitted,
like using an existing grub screw or
strongbacks through spoked wheels.

Power driving

The photographs have shown the machine
in its original guise but several ideas have
run through my head about possible
modifications to extend the use of the
machine or reduce the effort in working it
to near zero. It would be possible to add
an extension to the base plate and place a
small electric motor on it driving a worm
gear box to give a step down ratio of 40 to
1 and then driving an eccentric to push
and pull the ram of the machine. A
mechanical counter would be added to the
main part of the machine driven off the
plunger that operates the ratchet wheel so
each complete stroke is counted and it
would then be possible to be very exact
about the depth of the keyway. Some

preliminary work over several wheels
showed that the actual cut was very
slightly less than the anticipated figure and
thus by averaging, a more representative
figure for the number of strokes to
complete a keyway was found. A complete
1.6 mm deep keyway takes no more than
two minutes which, with one off keyways,
is not much of a motivation to build a lot
more parts. However where a stack of 10
or more wheels need keying, the ease of
running these through the machine would
eliminate any thoughts about alternatives
to keyed assemblies which | would
naturally favour, but until recently often
avoided. It is a fact that once one has a
special machine to do certain jobs, the
design process tends to take its presence
into account and more work can be
assigned to it which once was committed
to lesser methods. | have seen this
repeatedly in industry and it should be just
as common in the home workshop.
Building up crank shafts with keyed
components is one option but there are
many others like splining, fitting axles and
wheels for locomotives with easy
quartering procedures and generally
working with keyed assemblies rather than
force and glued fits.

Worm and
wormwheels

If one can lay one's hands on a small
geared motor with a worm box then
much of the work is already complete but
making a worm and wormwheel is not a
major or a problem job as the basic
requirements in the workshop are easily
arranged. A normal tap run in the lathe
chuck and a short mandrel carrying the
wheel blank so the latter lies on centre
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line and is free to revolve but also free of
any shake on its pin or mandrel is all that
is needed. In the absence of an
appropriate tap one can make a cutter
while making the worm. Both may be
made in silver steel and subsequently
hardened and tempered. The hob needs to
be gashed like a tap, to provide a cutting
edge and clear out swarf and to have a
short plain length for holding in the lathe
chuck while the wheel turns on a well
fitting pin on a plate in the tool post. The
thread should be to Acme standards. The
initial cuts into the wheel look terrible but
after a while the shape just appears and
the shape must then be gauged to ensure
there is full depth engagement to the base
of the thread. On the first worm and
wormwheels | made by this method |
ended up with one tooth less than
expected but here 39 or 41 teeth is not a
problem. | still cannot see how good
looking teeth can carry such an error but
such was the case. The depthing of the
wheel is critical and has to happen in two
stages. The first is to get the diameter of
the wheel correct with high precision
which is calculated by dividing the pitch
diameter by Pi in the following form.

Outside diameter =
(Number of teeth in wheel + 2 teeth)
x pitch of between 2 teeth

3.142

It is important to keep to a set size for
the tooth depth so the mesh of wheel and
worm is right. Standard screw cutting
tables will provide all the necessary
information. The wheel should be in bronze
. One can use the actual worm to check the
mesh and it will be right when there is no
noticeable catching as the two revolve with
each other. If cutting a worm wheel for
which the number of teeth is critical, then
the wheel could be gashed first using a
suitable dividing device, so that the tap or
hob has a partial form to follow.

A box in steel plate has to be made to
fit the motor nose and house the bearings
to carry the wormwheel shafts and which
will depend on the motor to hand. At the
drive end of the shaft there is a eccentric
which is made with a tee slot in which
rides the adjustable crank pin which can
be moved and held by a grub screw fixing.
| have only moved the eccentric pin once
when initially setting up the motorised unit
as | always fully stroke the cutting tool
through the wheel being slotted, but it is
advisable to have the adjustment for the
initial phase. The connecting rod is to
one's own fancies; the actual force
required and the loading in the rod are not
very high so a 6 mm diameter is
acceptable. The output speed of the
eccentric is about 35 rpm but more teeth in
the worm wheel will give slower rotation,
of course. The motor is only needs to be
around % HP and lies along side the
machine with the gearbox furthest away
from the machine .

Next steps

Working with the attachment on the lathe
is not really a good solution as it requires
the individual wheels to be set up in the
chuck or, better, on the face plate where
they can be aligned not to the jaws of a
chuck and dial indicator but to the arbor
though some form of raising block is
advisable to prevent damage to the lathe.
The more appropriate method would be to
make the whole Keyway Cutter free
standing with a pillared stand so itwas a
separate machine altogether.

Towards this end there is a stand being
made that incorporates the same sort of
assembly | have successfully used in a
camshaft forming machine and that was
itself based on the Quorn round bar bed
with two long vertical round bars with top
and bottom bridging pieces and a sliding
saddle running between them though that
feature is again not widely used. The

motor and worm box now sit at the top of
the columns. The base of the machine
holds the columns or pillars and a raising
block which is tubular and on top of which
is placed the machined table that holds the
wheels. The side of the tube is cut to
remove swarf occasionally and to allow
the full travel of the arbor and cutter. The
table is Tee slotted for bolts that will clamp
the wheel which is aligned to the arbor
only. Various attachments can be made to
obtain orientation for quartering, for
example, which are first aligned to the
arbor and then the wheels can be
sequentially placed, clamped and run
through the Keyway Cutter for slotting.
There is nothing particularly difficult about
the stand as long as time is taken to get
the pillars parallel and truly square to the
base for which a re- read of the Quorn
series would make sense.

Though | would have liked to complete
the work on the original broaches similar
to those that can be purchased, | have
come to think that the single point tool
has its own advantages for the home
workshop, it is certainly easier to make, it
does not call for sophisticated grinding
techniques, is capable of re- sharpening in
a manner not possible with the broach
and is fully automatic in operation. One is
often asked with machinery construction
as to how long the work takes as
motivation for manufacture in the home
workshop often stands or falls on the time
to make the equipment. Bearing in mind
that | had to stop from time to time to
rethink some of the work, particularly with
regard to the ratchet and pawl drives, so
there was some doubling of the content,
the machine was started on a Monday and
complete with hand operation three weeks
later to the day with approximately 5
hours given to the project each day. The
electric drive came a month later and took
three days to build and assemble. The
stand looks to be another two to three

week job. g

©
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1. The X3 Milling Machine

About 4 years ago | purchased a CNC
mill having seen it demonstrated at a
Model Engineering exhibition. | had
been interested in clock making for
nearly 25 years and had become tired
of cutting out skeleton clock plates and
crossing wheels by hand. Over the last
4 years | have become more and more
fascinated by the endless applications
of CNC not only to clock making but
more generally in the amateur
workshop. Recently | decided to take
my interest in CNC a step further and
to retrofit a mill entirely myself. |
wanted the result to be a machine that
was configured precisely to my own
specifications and requirements. | also
did not want to invest a great deal of
money in the project as at the end of
the exercise | intended sell one of the
mills. If my retrofit turned out not as |
had hoped then | would not have lost
too much if | had to sell it.

The first problem was choosing a mill to
retrofit. | wasn't interested in any of the
small mills that are available, due to the
simple fact that one can make small items
on a large machine but it is however
impossible to make large items on a small
one. | wanted a machine with an X-axis
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Dick Stephen takes delivery of a new machine, and is suitably
impressed by Far Eastern design and quality.

movement of 300 mm and a Y-axis of a
minimum of 1560 mm. The problem with
nearly all the machines | looked at was the
Z-axis. This had to have a screw feed, but
should not have a round column. Most of
the imported new machines, mainly of far
eastern origin had round columns and rack
and pinion feeds. This rendered them, in
my opinion, unsuitable. | simply could not
see how | would get sufficient accuracy for
the Z-axis feed or adequate stability of the
head, when movement up and down the
column is considered. Eventually | found
the X-3. This was the appropriate size and
most importantly, in addition to the normal
quill arrangement, it had a dove tail Z-axis
and a screw feed. It was, like nearly all the
mills available, made in China. Chinese
machine tools for one reason or another,
enjoy in some quarters, a reputation for
inferior quality. This has not been my
experience. | have several items of
Taiwanese origin and frankly they are all
excellent and as good or better than
equivalents made in Europe. So this last
January | took myself down to the
Wembley exhibition to have a closer look
at the X-3. | spent some time over a careful
examination of the machine. The overall
finish was good, and in fact, the more |
looked the better | liked it.

Several features are worth mentioning.
As can be seen from the photo. the stand
incorporates a useful lockable cupboard

2. The retaining cap
which holds the 3 -2
Morse taper adapter in
place

for tool storage, and safety wise, a clear
plastic guard is fitted which slides up and
down and also hinges forwards. Most
purchasers of this machine will no doubt
wish to use it as supplied (rather than
carry out the CNC conversion) and in this
respect, the graduated rule along the front
of the table is the sort of detail which
makes it much easier to avoid miscounting
turns of the handle on long traverses. The
spindle power is provided by a 600 watt
permanent magnet DC motor driving
through a two speed gearbox via a
toothed belt. The electronic speed control
system includes overload protection and
feedback for speed stability. The
specification claims a speed range from
100rpm to 2000rpm in high range, and
100rpm to 1000rpm in low, although it
seems possible to go well below this.

As luck would hawve it the X-3 is available
from Arc Euro Trade, who are based in
Leicester not too far from my home. A
further piece of good fortune was that a
friend of mine had just started working for
Arc cleaning and setting up Arc's machines
before they are sent out to the customers.

Model Engineers’ Workshop



This is a very important point to bear in
mind if you intend buying a far eastern
machine. All the machines supplied by Arc
{(excluding Z1 & X0) will have been
stripped down, cleaned and any problems
sorted before the machine reaches the
customer. The person doing this is also
very good at it. When | paid Arc a visit |
was able to see an X3 in pieces being
cleaned. This allowed me to assess the
quality of the construction as well as to
take measurements to see how feasible it
would be to fit ball screws, which | believe
are an absolute must for CNC. The first
thing I noticed was the high quality of the
castings; the quality of the construction
was first class. All parts are screwed and
doweled making assembly very precise. In
fact | was not able to fault the construction
in any way. The head is very solid and
heavy being entirely of cast iron
construction. To counteract the weight of
the head the Z-axis is fitted with a gas
spring. (The same sort of device used to
counter the weight of a hatchback rear
door) The substantial weight and rigidity
of the head means that the mill should
handle large cutters without trouble. | then
examined the X and Y axes. Again here no
problems in fact, only plus points. The X-
axis screw is supported at both ends. This
means that the nut does not have to serve
as both a nut and a bearing. This will
significantly reduce the wear on the nut
and reduce backlash. The Y-axis screw is
unsupported at its free end, which is fine
with the existing acme screw. When
converting to ball screws, a rear bearing
will be needed, but this will be a very
simple task to fit and that is certainly
something | will do when | fit the ball
screws. The existing nuts on all three axes
are anti-backlash bronze nuts of
substantial proportion. Measuring up the
space available at all three axes | realised
that it would be possible to fit ball screws
without having to do any machining on
the castings. A very major plus as far as
the retrofit was concerned. By this time |
had seen enough to convince me that the
X3 was a goer and without delay placed an
order for a machine with a No. 3 Morse
taper spindle. That the machine was an
Imperial one mattered little as | was going
to replace the screws with metric ones.

The mill was duly delivered by Arc, the
machine in one crate and the stand in a
second. Getting the stand into the
workshop was no problem, the mill
presented a heawvy problem. There was no
way that | could have moved the machine
into the workshop let alone raised it on to
the stand even with another pair of hands.
Arc when delivering extremely heavy
machines come fully equipped with a
mobile lifter to solve such heavy problems.
(ARC provides this service by special
arrangement only, at extra cost). Readers
purchasing this size of machine should
therefore make the necessary preparations
before placing an order, as carriers will
only deliver the machines to your door
without installing the machines. If you are
unprepared, you could be faced a with bit
of tricky installation work requiring
specialist lifting gear, rather as Jack Cox
outlined in his article in MEW issue 97.
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3. Centring microscope in use on lathe

| have had the mill for some time and been
able to carefully check every aspect of the
machine before | take it apart to install the
ball screws and stepper motors. As | have
already said, the spindle comes with a
No.3 Morse taper. All the tooling that |
have, has No.2 Morse taper. This has
required the fitting of a No.3 to No.2
Morse adapter. Photo 2 illustrates the way
| have done this. Fortunately the spindle
comes with a transverse groove into which
two drive dogs are secured by 5 mm cap
heads which | was able to use to attach the
cover piece | made, which retains the No. 3
to No.2 adapter while the No. 2 tooling is
removed. Without such a retainer, the
chances are that each time the No. 2
tooling is ejected, the adapter comes out
with the tool and then has to be separated
and refitted. | have been able to find only
two aspects of the mill | don't like. The first
is the draw bar which is a typical item and
a bit crude for my taste. Again this is a
trivial problem to solve. | have tapped the
hole at the top end of the spindle with a 15
mm by 1 mm pitch thread and made a
differential thread draw bar. This will allow
a “push” action for tooling removal. | use
a centring microscope a lot (Photo 3
shows this in use on the lathe} and | didn't
fancy using a mallet to remove it. The
other aspect | don't like is the accessibility
of the electrical controls on the side of the
column. | guess though, that one would
get used to the position in time. Fitting the
Z-axis stepper motor will require the
electrics to be moved which in turn will
allow me to situate them in a position
mare convenient for my way of working.

| have checked the set up of the table with
a dial gauge. Both the X and the Y axes
are set precisely at 90 degrees to the
spindle. | could not detect any movement
of the dial gauge when traversing along
either axes. The concentricity of the

spindle, even after the addition of the
Morse adaptor is also perfect. The
adjustment of the gib screws on the X and
Y axes is also very precise and convenient.
The Z-axis too, is fitted with a tapered gib
strip for ease of adjustment. Photo 4 was
taken during the strip down phase and
serves to give some idea of the thickness
and weight of the head casting.

In miy opinion the X3 mill is an excellent
machine very well constructed and at
around £1,000 including the stand, superb

value for money. @

4. The weight of the head casting augers
well for the general rigidity of the
machine.

Arc Euro Trade, 10 Archdale Street,
Syston, Leicester, LE7 1NA, Tel 0116
269 5693

See also advert. on page 4.
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MK 3 WIRE
ERODER (4)

1. Wire erosion machine

Spark eroder
PC board

As a fourth article on the Wire Eroder |
thought | would start with the P.C.B.
“printed circuit board” which is the basis
of the electronics that are required to
operate the drive mechanism. This is
essentially the same as published in MEW
issues 57 and 58 in relation to my original
spark eroder, and as a result the
description will be kept relatively brief. A
detailed test procedure will be presented
later which should help to achieve a fully
working circuit.

Control circuit

Being a mechanical engineer by
background, for the electronic side | have
therefore borrowed heavily from other
sources and acknowledge these with
gratitude. To this end | would like to point

out here that the main design of the
electronic circuitry and the basic PCB is the
work of Robert Langlois of Ontario

Canada, and to him | am most indebted. |
have also drawn heavily on his test
procedures, but have checked these with
my own working circuit boards. In
addition, the PCB has been redrawn to suit
myself and parts available in Britain; | have
also incorporated a plug in system which
makes for a very much better way of
removal for testing etc.

As noted previously, the cost of having
these PCB's made commercially in small
quantities is completely prohibitive and it
‘was decided to make my own.

Printed circuit board

Before embarking on this, | first read the
excellent articles in the M.E.W. issues 26,
27, 33 and 34 by Ray Stuart and a book
called “"How to design and make your own

2. A commercial ultra violet light box.
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3. Home made UV light box.

In this section Peter Rawlinson
deals with the printed circuit

boards and electronics

PCB's. by Mr R.A.Penfold. The method |
adopted was described in more detail in
an earlier article, and relies on creating a
negative, then photographic development
of the resist, and hence the need for a UV
light box. | gather that other technigues
are now available, and that an article on
one of these by Chris Fouweather will
appear in a future issue of MEW. It is
therefore my intention here to merely give
a little guidance where | can from the
amateur’s view.

Please note that the PCB layout is
printed full size and the dimensions shown
on it must be adhered to or the various
components will not fit in the drilled holes.
However a negative can be made by taking
the magazine to a good copy house who
can print it onto film.

| understand the simple way is to do as |
did as a child printing photographs, that is
to sandwich the negative and the pre -
sensitised board between a piece of flat
glass and a piece of board, and to the let
the sun do the work, however | found that
this did not work for me and after a
number of abortive atternpts gave up, One
attempt ended up with no tracks and
copper where no copper should have been
in other words a negative. | therefore
decided that a UV light box was needed,
and the price range of £120 to £200 fro a
commercial unit (photo 2) dictated that |
should make my own.

Most parts were unearthed from the
scrap box, but a friend contributed a
surplus mahogany kitchen drawer, while
the plate glass came from the local glazier
and the UV light source was found in the
Maplin catalogue. This unit was priced at
£6.34 + VAT and consisted of: UV bulb of 4
watts, bulb holders, plug, switch, cable,
choke, starter, capacitor and case. Five of
these were purchased, their part number is
MW36P, which is attractive when it is
realised that the bulb alone was £ 3.25 +
VAT and after completing the box | still

4. Mechanism for “Rocking table”
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5. Purpose built etch tank - fatar version
with PCB.

have four switches and four 13 amp plugs
and cables for future use.

| do not intend giving a detailed account
as it is simple to build, but photo 3 gives
the general idea of the build up and layout
of the bulbs and chokes etc. More detail on
this may be found in MEW issue 57.

In essence the drawer was divided into
two main compartments, the rear one for
the chokes and other components, and the
forward for the light tubes. This area is
covered first by the glass, and then by the
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foam covered lid. It should be noted that
my box will light an area of 115mm x
270mm and | was surprised to find that
light does not seem to spread beyond the
ends of the bulbs.

This project separately yielded a UV
light box worth around £150.00 for an
outlay of some £35.00. it works well but a
greater spread of light should be possible
if the glass to bulb distance is increased
from my chosen 20mm. It is also possible
that a silver type reflector will give a better
spread of light, but this should be of a type
as used in the halogen lights. (They have a
crinkled surface so that the light is spread
evenly). For information, | set the bulbs at
50mm centres.

Board and negative

Following an abortive attempt to use
standard board and apply a sensitising

spray, | opted for a pre- sensitised board
which has a plastic coating that is peeled
off immediately prior to use.

My “negative” was printed on an inkjet
printer, but problems were experienced with
the ink drying; even after weeks it was still
“smudge-able”. Since then | have received
two pieces of helpful advice, first to use thin
drawing paper (but being more opaque
would increase the exposure time) and
secondly to photocopy on to “copier
friendly acetate” which solves all the
problems. For handling the boards, | have
found that a pair of locking forceps works
very well.

Exposure

| started out with some trial pieces about
30mm square, and it was found (using
film) that a time of 10 minutes was
required for the exposure to give
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7. The PC board now populated.

thoroughly under running water to stop the
chemical reaction.

Etching the board

The chemical used is basically ferric
chloride obtained from Maplins as PCB
etch powder part No MC49D, which is
economic and easy to use. Mix as per the
instructions and use at 45 deg. C. As with
the developer, | used an outer tank refilled
as necessary to hold the temperature. For
a thermometer, | used a digital device
intended for a fish tank, but a normal glass
one would be fine.

Several methods are available to
“encourage” the etching process.
Originally | used a rocking table system
powered by a small geared model motor
working at about 20rpm to rock the tank,
(the mechanism of which is illustrated in
photo 4) augmented by the application
again of the soft haired brush. | later
constructed a purpose built tank (MEW
iss.64) which speeds things up
considerably, and is justified if a number of
boards is considered (photo 5). The
advice given by Clive Noakes (Scribe a
Lime MEW issue 67) is alsa extremely
relevant. He advocates supporting the PCB
copper side down (for the debris to fall
away) and a slightly higher temperature
(50deg. C).

Regularly inspect the board during
etching and when completed remove from
the chemical and wash thoroughly using
the “tweezers” and not your fingers. | then
cleaned the boards with a “Garryflex” block
which | generally use for metal finishing. It
is a block of some 70 x 40 x 20mm made
up of a rubber compound impregnated with
abrasive and available in several grades.
The etch resist is removed sufficiently to
give a bright copper sheen to the tracks.

The board is then inspected closely to
determine if any tracks are missing or
conversely if any shorts are apparent. |
checked with a magnifying glass and an
ohm meter, and found one piece of track
about 2mm long missing, which was
repaired during the soldering of the
components, also two places where the
etch had not cleared between the tracks.
This is more difficult to solve but | then
ground the back edge of a scalpel blade to
act as a hook scraper which worked very
well. It was also used where solder over
ran, and has now been put away carefully
with the soldering gear for future use.

Drilling holes

Most holes are 0.8mm but some are larger
so check the components first. A small
high speed drill like a Dremel or Minicraft
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PCB Parts List

{Part Numbers are Maplin reference unless otherwise stated)

1. Presensitized Board FAB3T
2. Developer. YJ38R
3. Etchant YX12N
4. Etch Resist Pen. HX02C
CHIPS (IC’s) & Transistors
5. LM555 IC.1.)
6. SN74LS10 IC.2. YFo08J
7 SN74LS10 IC.3. YF0aJ
8. SN74L5193 IC.4. YF81C
9. SN74LS138 IC.5. YF53H
10. LM339N (IC.6.) UH31J
11. LM7805CT IC.7.) AV16S
12. TIP 140 Q.1.- Q.4.) 426-830 4 off Farnell
13. 2N2222 Q.5.) UH54)
DIODES
14. IN4002 (D.1.- D.4.) QL74R 4 off
LED
15. Red 5v.LED (D.5.) CK46A
RECTIFIERS
16. B.amp.x 100v (BR1.& 2.) BV 706-929 2 off Farnell
STEPPER MOTOR
17. 12v.x48.step 575-653 Farnell
SOCKETS
18. 8.Pin DIL FJ63T 1 off
19. 14.Pin.DIL FJB4U 3 off
20. 16.Pin.DIL FJesY 2 off
21. PCB.Terminal Sockets 12.Way NEBBK 2 off
22. PCB.Terminal Plug. 12 Way NE27F 2 off
23. Barrier Strip 423-497 Farnell
24. Cable Supports 389-555 Farnell
RESISTORS
25. R8. 100K Q100K 1 off
26. R9 4.7K Q4.7K 1 off
27. R12-R17,R19.-28,
R32 & R33 1K Q1K 19 off
28. R29. 470. Q470. 1 off
29, R31 & 37. 10K Q10K. 2 off
30. R30. 2.2K Q2.2K 1 off
31. R34 100. Q100. 1 off
Use following for initial set up
32. R35,R36. 4.7K Q4.7K. 2 off
33. R37. 10K Q10K. 1 off
34. R38. 1K. QlK. 1 off
POTENTIOMETERS
35. R10 & R11. 10K Lin.0.2.Watt. JM7IN. 2 off
36. R18. 100K.Lin.0.2 Watt. JM74R. 1 off
CAPACITORS
37. C9-20. 0.1.uf 50v. BX03D. 14 off
38. C7&21. 1000.uf. 50v. ATISV 2 off
30. Cs. 20uf. 50v. WW73Q. 1 off
SWITCHES
40. S1. DPDT Toggle (On-On}) FHOODA. 1 off
41. 62. DPDT.Toggle (On)0ff(On) FHO3D. 1 off
42, S3. Micro.Roller. SPST. FH95D. 1 off
43. P1. 6.Pin.Sockets. HL36P. 2 off
44, P2. 6.Pin Plug. HL37S. 2 off
45, Cable, 8.core cable. X519V, 4 Meters
46. Heat Sink. TO220. KU51F. 1 off

Plus all ancilliary Parts:

Nuts, Bolts, Spacers, Solder, Hook-up Wire, Knobs, Etc.

Many of the above parts will have equivalents available from Maplins, Farnell or
Electromail.

is ideal, and can be mounted to a mill or
drill via an adapter (photo 6). One useful
tip is to make use of a fence, fixing one
axis and allowing the board to slide on the
other. This makes manual positioning
considerably easier

Precautions

Make sure the soldering iron is earthed

and use only a maximum of a 25 watt iron.

®  Earth yourself. (A wire round the wrist
to a water pipe is all that is needed.)

@ Keep the iron on the component for a
maximum of 3 Seconds.

® Use a heat sink and short out the pins
where possible. Use ordinary tweezers
with an elastic band on them so they
will stay closed.

Population

| also made a simple MDF jig to hold the
board, and soldered components in the
following order:-

Jumper leads
Resistors
Sockets
Capacitors
LED's

Diodes
Rectifiers
Transistor
Power devices

CONoORWON=

Many components have to be
orientated in a specific direction, and it
must also be remembered that the
components are fitted to the “non copper
side of the board” so beware the mirror
image effect.

® Diodes have a silver band. This goes
to the right of the board (output
sockets at top).

® LED. Flatto left of board.

® Rectifiers. Positive DC. pins to outer
edges of board.

®  Chip sockets. These have a notch at
one end, Nos. 1, 2, 3,4, 5. to the Left.

® Nos. 6. to the top of the board.

@  OQutput transistors. Metal plate to the
bottom of the board.

® \Voltage regulator. To the left of the
board.

After a trial population of the board,
| removed all parts bar the jumpers.
These were then held in place with a
piece of foam rubber, the board turned
over and the solder applied. The ends
were then trimmed and the joints
inspected with a loupe. A similar
approach is followed for successive
groups of components. If a transistor
or component is damaged then cut the
item off above the board and deal with
each wire individually, this will help to
obviate damaging the track on the
PCB. This should now complete the
building of the PCB (phote 7) and all
will be ready for testing, for which a
detailed procedure will be given in a
later article.

| shall as always be happy to help
where possible but phone only please, and
| will not ring back for obvious reasons.

Peter Rawlinson, Charing, Kent.
Tel: 01233 712158.
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ACCESSORIES FOR

A CENTEC

Oh! Woe is me

I'd been on one of my frequent workshop
visits to my mate David; seeking as we
usually do solace comfort etc., and this
time a %:in. woodruff cutter. When | related
my tale of woe, what did | get, no solace or
comfort but; “| couldn’t do with your scrap
rate, 50% way too much!” Knows how to
wound does David. He's a proper machinist
is David - earns his living working a boring
machine on piece work. And to cap it all,
he didn't have a cutter either.

Here's my tale of woe. I'd been
attempting to make some additional
Dickson type tool holders for specials to
hold round tool bits (| know about the vee
type of Dickson holders, but they won't do
in this case). My “production” method
revolved around cutting the T slot first;
end milling the slot then undercutting
using a woodruff cutter. However my
cutter was ¥in. thick. This meant two

2. The completed attachment
shown without di
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John Slater describes his DTI holder and adjustable work stop.

passes at different heights. Now how it
happened I'm not sure (I'm tempted to
blame anyone but me, | guess it must have
been brain fade) but some how | went up
with the feed on the miller vertical head
instead of down! Lots of naughty words
were said at this point as the second item
of a batch of two was scrapped. Hence the
vigit and comment by David. Is it only me,
or does everyone else suffer these
momentary lapsed that result in scrap?
You never seem to read of these things in
the magazines so | guess it must be me!

There has to be a
better way

A %Lin. woodruff cutter would have solved
the problem nicely (perhaps). The more |
thought about the problem and the causes
| became more convinced that | needed to
be able to monitor the feed movement in a
more tangible way than relying on
juggling with the feed dial and
remembering to add or subtract the
readings.

| have two magnetic base dial indicator
stands but find that both are very
inconvenient to use with my milling
machine a Centec 2A (the one with the
very small table and knee adjustment at
the rear of the machine). (Some Centecs
feature an uncounterbalanced,
uncalibrated lever feed at the rear -Ed.) I'm
always juggling for space and can never
get the magnetic base set rigid enough to
read accurately. However running up the
side of the body of the Centec is a T slot
that originally carried the knee height
stops. Yes | realise now that | could
perhaps have prevented my mishap by
using the stops but | still needed some
way of setting them and the location of my
machine makes it very difficult to read the
graduations on the knee movement.

A dial gauge holder

So here is a little exercise in machining and
tool making that will enable you to fit a dial
gauge firmly to your Centec and maybe
avoid the high scrap rate | once had. The
general concept is shown in the
photographs and it is possible that with
modification the idea may be applied to
other machines. The body (Fig 1) was milled
from a rectangular block that was lying
around; the key is not essential but does
help to locate the item in the T slot and the
three tapped holes offer maximum flexibility
for the location of the indicator post. |
counter bored for the socket head cap screw
but it again this is not really necessary.

The indicator post (Fig 2) has a cross
hole for a tommy bar although two
spanner flats or a hexagon filed or milled

would be perhaps more professional. The
length of the indicator post may be
considered a little short however the table
of my miller is only 4¥%in. wide.

The indicator clamp (Fig 3) could also
be left with square ends but | think the
round ends look and feel much better. |
drilled the holes first then located the
clamp on a piece of round material and
proceeded to mill a series of flats
tangential to the finished round finally
taking off the remaining corners with a fine
file to finish the item.

The clamp was left at this stage and the
sleeve (Fig 4) completed including the
taper. Whilst | had the top slide set for the
angle | turned up a tapered D bit from
silver steel. | use Shell Garia H neat cutting
oil when turning silver steel and it works
really well. This was a tip | picked up from
reading the books and articles of the late
George Thomas which | have found to be
a veritable mine of good information. The
flat was filed as usual and the whole D bit
hardened using soft soap to prevent
scaling and give an indication that the
correct temperature had been reached (the
soap fuses). The D bit was then used to
finish the tapered bore in the clamp. It may
be noted that the taper feature is often not
present on commercial DTl clamps, but |
feel it is worth the little extra effort as it
contributes to the rigidity and avoids the
need to over tighten the knob. A Tee nut
from one of the standard stops may be
used, but a sketch is also included in the
work stop described below.

The remaining items are fairly simple
plain turned items that should not give
cause for concern, although judging from

3. All the aids in
use together, the
DTI holder, the
work stop, and
the steel setting
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some past comments in various
magazines knurling can sometimes ©
present problems. | like to have straight ®
knurling on items that | have to twist and [T ]

diamond knurling on items that | have to
pull. So the knob has straight knurling. |
start off with the knurl at a slight angle to . e cx o ot = o
the work so that the left hand leading 4‘% = .
corner is closest to the work. Overlap the —Li_—__ ’
knurl on to the work about % of the knurl @ b | P
width. Then with the lathe in moderate & + -+ = _—L
back gear feed in the knurl until it begins wdill | 1/4 BSF '
to form the pattern. Once the pattern has i
formed, rack the lathe carriage towards the :
headstock a little so that the length of the
knurl is increased. Repeat racking to and
fro until the knurl is full depth and the right - — |38
length. Use plenty of coolant to wash MATL - MILD STEEL <
away the debris and remember that ws
knurling is actually forming the pattern by _L
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a sort of swaging action so you have to
give the material time to swell into the
peaks and troughs of the knurl pattern.
You should end up with a sharp crest to
the knurl (look at it through a jeweler's eye
piece). There is quite a deal of force
needed to produce such a knurl pattern so a2
| usually arrange things so that | put the Fig. 1 Block

knurl on first and use as stiff a work piece
as possible and tailstock support.
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No room at the top & 4 112

- use a work stop | | |

| do not use a vice on my miller mainly by R S e st B e e =
because there is insufficient headroom. So
all my set ups involve clamps etc. David
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keeps on to me about a vice. He uses S
them but then he's got plenty of L | [0
headroom on his machines. So another | |
small item that helps me to reduce my
scrap rate is a work stop for which the I’ = o T - %
drawings are shown in Figs. 7 to 10. This f
is attached to the front tee slot on the :
Centec (very handy that tee slot). 3 -
The parts are not too complicated to 1/4BSE 0.070 f— B
make, none of the sizes are critical and |
used what came to hand. | used the . 4
cotter style of clamp because it is positive Fig. 10 T Nut MATL-MILD STEEL

and does not bruise the stop rod. The
drawings indicate how | made this, but an
effective part could probably be produced
by turning and filing. Alternatively, you
could use just a 2 BA screw bearing
directly on the rod to do the same job but
do have a flat on the rod so you can move
it easily after clamping.

The photographs show both the dial
gauge mount and the work stop on my
Centec, No! | didn't pull the T slot out on
the table. That was done by a previous
owner and I've not got round to repairing
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it yet (If anyone has a spare table I'd be
interested). You will also see that | use a
strip of steel as a straight edge fence
bolted to the table to locate parts. This
simple device does speed things up and is
a boon to location once it is set square to
the table traverse. I've also included some
photographs of a similar device on the
table of the drilling machine together with
an improvised work stop held by a
toolmakers clamp. Photo 4 shows the set
up phase for drilling the work piece with

two holes places symmetrically about the
centerline of the job and phote b shows
the drilling progressing to drill hole
number two completing the first one of a
batch of four items.

After making these items my scrap rate
has dropped dramatically much to my and
David's pleasure {(Shhh! don't tell any one
but | also hear that very occasionally David
also makes some scrap). | hope that they
and the straight edges may help to reduce
your scrap rates.
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ENHANCING THE PEA

have recently acquired two after-

market accessories aimed at the Peatol

lathe {(made by Taig in the USA), and

other small lathes such as the
Sherline. Both are aimed at making tool
changes quicker and easier on these
machines; one has a low-tech, low-cost
approach, and the other is a more
conventional “Quick Change Tool Post”
design. Both of them have their merits and
their own particular appeal.

The Peatol/Taig lathe has a simple tool
post machined from 1in. square
aluminium, with a yellow hard-anodised
finish. There is also a rear tool post,
conveniently anodised black to allow the
two to be quickly distinguished. Fixing is
achieved by means of a single central cap
head T-bolt and nut, allowing the tool post
to be fitted/removed by means of a hex
wrench. The basic Sherline tool post is
very similar, although it differs in height

? - L, ¢ '
2" A.Flipperin ‘on the front toquost.

from the one used on the Peatol/Taig. In
many ways, this arrangement provides the
user with a “poor man’s QC tool post” as
extra tool posts are cheap to buy; if you
buy as many posts as you have frequently
used tools, you can simply leave the tools
ready shimmed in the tool post, ready for
use. For many of us who are users of
these small lathes, that is a most
satisfactory solution.

However, the two products reviewed in
this article offer additional “features” that
may be interesting to some users.

L]
The “Flipper”
This accessory is a neat, low-tech solution
to the “Where did | leave my Allen key?"
problem. This is a perennial problem to
users of lathes that have cap head screws
for the various fixtures and fittings.
Whenever you want to make an

Tony Jeffree comments on
commercial accessories for the
Peatol Lathe, a machine
popular among enthusiasts for
small scale work.

adjustment, the particular wrench you
need to fit that screw is usually hiding
somewhere on the bench, often directly
under your nose. As can be seen in Photo
1, what you get for your money is 16
pieces of stamped-out aluminium sheet,
four long T-bolts, a bunch of steel washers,
and eight short screws/nuts. Each of the
Aluminium stampings has a round hole at
one end, and a hexagonal hole at the
other; the hex hole is just the right size to
fit over the hex head of one of the long T-
bolts. Taking four of the aluminium
stampings, you pass the bolt though the
round hole in one of the stampings, then
two more form a “pocket” for the hex bolt
head, and the fourth stops the bolt falling
out. The stack of four is then screwed
together with two of the short screws/nuts.
The result is a long T-bolt with a handy
handle attached to the bolt head.

This assembly simply replaces the
standard fixing bolt for the tool post; the T-
nut is re-used, and the washers are
stacked under the bolt head to adjust the
effective length of the T-bolt and also to
raise the lever above any obstacles such
as the cap screws used to clamp the tool
bit. The final finishing touch is to work out
which way round the nut has to be to
ensure the lever ends up in the right
position when tightened; it is a smart
move to mark the edge of the nut facing
the operator once this has been done, so
that next time you fit the tool post the nut
goes into the T-slot the right way round.

Photo 2 shows the “Flipper” fitted to
the standard Peatol/Taig tool post, and
Photo 3 shows it attached to the rear tool
post. The “Flipper” does its job very well;
removing and re-fitting the tool post is
much quicker than with the standard cap-
head screw. All in all, “Flipper” is a
worthwhile and inexpensive enhancement.
The $29.95 kit provides sufficient
components to convert four tool posts
with the Flipper locking lever.

The Kenbo QC
toolpost

This is a rather more conventional solution
to the quick tool change problem, although
the design is different from the more
commeon “Dickson” style toolposts. Photo
4 shows the components as supplied; the
middle component on the bottom row is
the tool post itself, the other five items are
tool holders to fit the tool post. The colour
of the hard-anodised finish makes certain
that these holders won't easily blend into
the swarf on the workbench!

Four “ordinary” tool holders and a cutoff
tool holder were supplied to me; |
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TOL/TAIG TOOLPOST

3. Flipper on the rear toolpost.

understand that the kits now include a
boring bar holder as well, the all in cost of
the toolpost, four “ordinary”, one part off
and one boring bar holders being $100. The
boring bar holder clamps into one of the four
ordinary tool holders; essentially it is a piece
of aluminium bar bored and set-screwed for
the boring bar shaft, and with a %in. wide
flange to fit the tool holder slot, so these
could be added by the user if necessary. In
the case of the smaller indexable tipped
boring bars, the ordinary tool holder will
actually do the job as it stands.

Each tool holder has the usual
arrangement of adjusting screw with
knurled nut and locknut to adjust the
cutting height of the tool, and two separate

cap screws to hold the tool bit itself. |
found that it was necessary to Superglue
the adjusting screws in place to ensure that
once the height has been fixed the
adjusting assembly stays put. Photos 5 and
6 show the tool post in operation on the
lathe. The post is held by a single T-bolt, as
with the conventional Peatol/Taig holder.
The fixing screw for the tool holders can be
seen in Photo 5; this clamps the holder
against a slight dovetail in the post for a
rigid and repeatable setup.

The tool post works very well, is good
value as QC tool posts go, and looks the
part; however, | have to say that it really
isn't any quicker to remove/fit a tool than
with the standard Peatol/Taig tool post, as

- 5. Kenbo toolpost, viewed
- from left, (chuck side).

¥
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4. Kenbo toolpost and five toolholders.

the locking screw is yet another cap-head
screw, and, being situated at the left of the
tool post, it is not in an ideal position to
make life easier by adding an operating
lever. The real advantages seem to be the
ease of height adjustment, avoiding the
need for shims, and that you can remove
and re-fit a tool, knowing that its cutting
edge will be back where it was the last
time you fitted it. This could be useful
when a machining operation requires
different tools to be used in sequence.
There is a further advantage that, because
the tool post is wider than the standard
Peatol/Taig tool post, the tool can be made
to overhang the cross-slide at the right
hand side, which is very useful when
machining up to the end of a workpiece

with tailstock support. @

Suppliers

These items can be ordered from
suppliers in the USA.

Flipper from the eMachineShop,
telephone No. +1 201 447 9120 email
frog@machineshop.com, website
http:/fwww.emachineshop.com/frog/fli
pper/htm

The Kenbo toolpost from Kenbo,
telephone No. +1 541 753 2543 email
kenbo@ proaxis.co, website
http://iwww.kenbo.org/
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Answers to Queries
In my last article (issue No.94) | described
a Horizontal Cutting Frame (HCF) with
limited angular adjustment and | stated
that for full universal angular movement
an additional double pulley would need to
be fitted to control the driving band which
would otherwise slip off when an angle of
more than, say, 15degrees in either
direction is set. A reader wrote to me
enquiring about the design of such an
addition. There are several types; the
earliest was designed by John Evans who
mounted the extra directional pulleys on
the rear end of the shank (photo 1). John
Evans’ grandson, John Henry designed a
geared Universal Cutting Frame with the
directional pulleys on the side (photo 2).
Holtzapffel adapted the original HCF
design and mounted the pulleys on a
swinging arm on top (photo 3). An
adaptation of one of these types could be
fitted quite easily to the cutting frame
described in issue No.94.

George Birch produced an improved
version of the geared type (of which photo
4 is a modern copy made by $.0.T.
member Tony Brooks) and the latest type,
based on an American adaptation, has a

ORNAMENTAL
MODEL EN(

continuous belt instead of gears, the belt
running from the vertical drive pulley,
under two jockey pulleys either side and
then around the horizontal toolholding
pulley photo 5 (made by S.0.T. members
Mike Bain & Tony Brooks).

Other readers have asked about
driving belts for ornamental |lathes and
cutting frames. | use Polycord, a flexible
plastic round belt made in Switzerland,
which may be joined end-to-end into a
loop by heat. | use Bmm diameter for
driving the lathe headstock and either
3mm or 4mm for driving cutting frames
from the overhead. Several engineering
suppliers stock it (e.g. B.B.Engineering
Services Tel: 07976 539675) or it can
probably be obtainable through specialist
retailers of horological equipment.
Typical prices are 4mm @ £3 per metre
and 6mm @ £5 per metre.

Another reader enquired about speeds
of running the lathe and the cutting frame.
| cannot be precise; speeds for modern
lathes are generally known (provided
neither the original motor nor drive ratio
have been changed). Antique ornamental
turning lathes were designed for foot
power and my mentor, the late Roger

John Edwards continues his
discussion of OT accessories
and considers the eccentric

chuck

Davies, used to say they should not be
driven faster than one could treadle them;
about 1,000 r.p.m. These lathes have
hardened steel spindles running in plain
hardened steel bearings so they must be
well-lubricated at all times or they will
over-heat and seize up. However, such
bearings have been used successfully in
high speed applications and | see no
reason why they should not be rum at up
to, say, 2500 r.p.m. provided they are not
overloaded.

In respect of cutting frames the speed
depends on the type being used, the
radius of the cutter and the material
being cut. A drilling spindle, having a
cutter of small radius, may be run like a
power router at anything up to, say,
30,000 r.p.m. However, particularly when
cutting wood, there is a risk of burning at
very high speed. Also, there is a risk of
over heating and damage to the bearings
unless they are perfectly adjusted and
lubricated. | tend to run a drilling spindle
at what sounds comfortable, probably
between 5,000 and 10,000 r.p.m. and |
check frequently that the bearings are not
running hot. Horizontal (or vertical or
universal angle) cutting frames make
slashing cuts and | run these
considerably slower; again judging the
speed by ear as to what sounds
comfortable, probably as high as 5,000
r.p.m. for a short radius cutter and maybe
as low as 1000 r.p.m. for a cutter running
at, say, 2" radius. Similarly, with the
eccentric cutting frame, where the cutter
describes a circle on the workpiece;
when set at very low radius | run these
quite fast but probably not more than
5,000 r.p.m. as they have large, heavy
heads that are not always perfectly
balanced. At larger radii, | run them
considerably slower, maybe around 1,000
or even 500 r.p.m. The spindles may
tend to flex slightly if too heavy a cut is
attempted and the tool will vibrate and
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sometimes dig in, thus spoiling the work
and risking damage to the tool.
Experience will enable the reader to
avoid these problems by advancing the
tool in to cut smoothly and gently and
listening to the sounds of speed and
cutting. For ornamental turning the cutter
should be as sharp as it can be and the
rate of penetration should be quite slow.
This causes the material to come off in
fine streams or flakes and produces a
highly polished finish. Any attempt to
improve the finish with abrasives will
end in disappointment as the crisp edges
of the cuts, essential to good O.T., will be
destroyed.

The Eccentric Chuck
- How big should
it be?

To do ornamental turning of any
significant size a lathe with a centre height
of 5in. or more is desirable. For 5, 6 and
6¥inch lathes, Holtzapffel made the
Eccentric Chuck with a radius of 3in. and
maximum eccentricity of 2.5in. The
foundation plate of the larger Rectilinear
Chuck has a radius of 4.75in. when in the
neutral position, but the sliding eccentric
plate has only a 2¥%in. radius so it does not
extend beyond the radius of the
foundation plate until its eccentricity
exceeds 2.25in.; its maximum eccentricity
is 4in. in one direction and 2in. in the
other. When fully extended either of these
chucks will almost touch the bed of a 6%in.
lathe and any workpiece of more than 3in.
radius will touch the bed before the chuck
is fully extended.

But this is not the whole problem: in
some applications it is necessary to place
apparatus between the bed and the
workpiece; for example, the centre of
rotation of a spherical slide-rest has to be
directly beneath the workpiece when used
to turn, say, a ball with eccentric segments
like a peeled orange. So, if your lathe has
less than bin. centre height, you may need
to make a scaled-down version of the
chuck or, you might consider fitting
raising blocks.

In this article | shall describe both the
conventional and the modern types of
eccentric chuck and give notes and

American concept
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Tosuite lathe spindle |

Drawing 1 Foundation plate

drawings to describe the construction of
the modern type. This project is quite
simple and the result should satisfy the
casual ornamental turner. However, the
conventional type, with its sliding eccentric
plate controlled by a leadscrew and its fine
worm and wheel adjustment, is far
superior. So, for those who prefer to
undertake the more difficult but rewarding
task of constructing the better chuck, notes
and drawings will follow in a later article.

General Description
- conventional type

The Eccentric Chuck (illustrated in photos
6 to 9) is a work-holding chuck that fits on
the lathe spindle and gives the facility of
moaving the workpiece eccentrically in
relation to the axis of the lathe. It has a
back plate, or foundation plate, a sliding or

eccentric plate and a front plate, or
‘nosewheel’. The workpiece is mounted on
the nosewheel and, with all three plates in
alignment, is turned truly circular. Then the
eccentric plate may be moved to a chosen
eccentricity within its range and this has
the effect that the centre of the workpiece
is moved along a slide, away from the
centre or axis of the lathe spindle. It is then
possible to make cuts on the workpiece
based on its new eccentric centre. The
nosewheel may then be rotated and fixed
in a different orientation to obtain another
new eccentric centre on which cuts may be
made. In this way it is possible to make
cuts or patterns at any place on the surface
of the workpiece within the range of the
chuck, i.e. multiple centre turning without
the need to remove the workpiece from
the chuck.

Primitive Eccentric Chucks were first
illustrated in “L'Art du Tourner” by Charles
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6. Eccentric chuck - front.

Plumier (1701). Significant improvements
were made by Holtzapffel and others
throughout the 18th and 19th centuries
and the end result was almost as perfect
as could be desired. However, the
construction of this conventional type of
chuck is quite complex and to make one
will take some considerable time and
effort. There are simpler, modern
alternatives that are easier to make but
these are less versatile in use.

Description -

modern type

One modern commercial example is
shown in (inset drawing 1); its foundation
plate has a bolt near to its edge on which
the eccentric plate pivots and swings in an
arc, being fixed by another bolt that may
enter one of a series of threaded holes in
the foundation plate; a spigot fixed in the
eccentric plate, locates in the centre of the
nosewheel which may be rotated upon it
and fixed to it at any angle (or sector
position) by a clamping bolt or bolts.

This type has several disadvantages, the
main one being that each movement of
the eccentric plate, being an arc, puts the
workpiece on a different plane to its
previous position; whereas if, as in the
conventional chuck, the movement were to
be effected by a centrally sliding eccentric
plate, all positions would be in the same
plane. This, therefore, requires a means of
compensation. One way to do this would
be with a flat section machined on the
edge of the nosewheel so that it may be
aligned with a spirit level; another would
be to drill a hole into the edge of the
nosewheel and make a height gauge that

7. Eccentric chuck - with slide extended.

will sit on the bed of the lathe with a
detent at centre height to locate precisely
in the hole, so that after each change in
eccentricity or sector position the
nosewheel may be re-orientated to the
‘horizontal” position. When changing either
the eccentricity or the sector position, the
chuck should be set with the nosewheel
horizontal and the lathe spindle should be
held in position by the index and division
plate. The nosewheel may then be
released and, to change the sector
position, the index is moved to the
required new point on the division plate,
the nosewheel is then re-set to horizontal
and locked; or, when changing the
eccentricity the eccentric plate is released,
swung to the new eccentricity and fixed
then the nosewheel is re-set to horizontal
and locked.

The second disadvantage of the modern
type of chuck is that the choice of
eccentricities is restricted to the positions
of the threaded holes by which the
eccentric plate is fixed, whereas if, as with
the conventional chuck, the movement
‘was controlled by a leadscrew, it could be
set at any eccentricity within its range.
Also, it is difficult to calculate the positions
for the threaded holes so they will give
meaningful changes in eccentricity
because they are on an arc and the
distances between them are greater than
the changes of eccentricity they effect. A
third disadvantage of some versions of
this type of chuck is that the workpiece has
to be removed from the chuck, or the
chuck from the lathe spindle, before its
eccentricity or orientation may be
adjusted.

| apologise for this lengthy explanation
but | hope it will make readers aware that
the modern chuck, although simpler to
make, is far less convenient to operate
than the conventional type.

©

Drawing 2 Eccentric plate
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8. Eccentric chuck - rear view.

If you decide to make the simpler, modern
type, | would suggest a few alterations to the
design shown in in the photo. First, if the
boss (or backplate) is placed to one side of
the foundation plate and not in its centre, a
greater maximum eccentricity can be
achieved in relation to the size of the chuck.
Second, a curved slot instead of screw-
threaded holes would allow for finer
adjustment of eccentricity. Third, a means of
setting the chuck to the horizontal plane, for
which purpose | suggest a hole drilled in the
side of the nosewheel for a detent mounted
on a height gauge.

Construction -
modern type

The three plates, foundation, sliding and
nosewheel may be circular. The only
critical dimensions are that the radius of
the eccentric plate plus the extent of
eccentricity should not exceed the centre
height of the lathe. Dimensions given in
the drawings will suit a lathe 5%in. centre
height; giving up to 2¥in. eccentricity. The
same dimensions are suitable for a 5in.
lathe but not more than 2in. of the
eccentricity can be used.

The foundation plate may be made from
a 7%in. diameter casting, like a backplate
with a boss 1.25in. off-centre or, fabricated
from joining a plate and a short cylinder
that will form the off-centre boss. The plate
is chucked by the boss and the surface
turned flat. Then it is clamped with its
newly turned surface to a faceplate with the
boss rising from the centre so the back
surface and the boss may be faced and the
boss turned truly circular. The plate is then
again chucked in reverse being held by the
boss in the 3-jaw chuck and the surface is
skimmed true and a pilot hole (a) (drawing
1) is drilled at the centre of the boss. Then
two short arcs are scribed from the pilot
hole, one at 1.5in. radius to find the centre
of the plate (b) which is then centre-
punched, and the second arc of 2.5in.
radius from (a) to about 0.5in. from the
edge of the plate. A third arc of 3in. radius
is scribed from (b} to cross the one from (a)
and this point (c) is centre punched. (c) will
be the ‘pivot point’. From (c) a line is
scribed through (a) to the far edge of the
plate and on that line the point (d) is found
at 5in. radius from (c) and centre-punched.
From (c) and from (d) two arcs of 5in.
diameter are scribed to cross at (e} and two
lines scribed, one from (d) to (e) and one
from (c) through (e) to the far edge of the
plate, thus forming an equilateral triangle
with two extended sides. The left side is the
‘minimum line’ which will indicate the
central or neutral position and the right side
is the ‘maximum line" which will indicate
the maximum eccentricity of the chuck. The
top line of the triangle (opposite the pivot
point) is then divided and marked at

Maodel Engineers’ Workshop



9. Eccentric chuck - side view.

intervals of 0.2in. From the pivot point (c)
five long arcs are scribed each joining the
two extended sides of the triangle at radii of
5, 5.125, 5.25, 5.5 and 5.75in. From the
pivot point across each of the 0.2in. marks,
a line is extended and scribed deeply where
it crosses between the 5.5in and 5.75in.
arcs. These deeply scribed lines will
indicate the amount of eccentricity in 10ths
of an inch between the minimum and the
maximum. The point on the minimum line
where it crosses the 5.125in. radius arc is
centre-punched and a 0.25in. dia. hole
drilled and this is repeated at 0.25in.
intervals all along the arc with the last hole
on the maximum line. When all the holes
are drilled the arcuate slot is milled or filed
out from end to end. Of course, if you have
capable milling facilities, you may choose
to produce the slot entirely by milling.

The eccentric plate may be made from
flat stock turned to 6in. diameter. It is
centre-punched, a ‘datum’ line is scribed
deeply across the centre from edge to edge
(drawing 2) and a short arc at 2.5in. radius
from the centre is scribed lightly across one
end of the line and the crossing point (f)
centre-punched. This will be the ‘pivot’
point. From (f) another short arc is scribed
across the line near the opposite edge of
the plate at 5.125in. radius so as to cross
the line (at g) which will be the fixing” point
and this is also centre-punched. Holes are
drilled at both (f) and (g) and tapped (say,
0.25in. BSF, 0BA or 6mm) and the
foundation and eccentric plates are joined
by a bolt passing through a washer and
then through the pivot point of the
foundation plate and screwed into the pivot
point on the eccentric plate. A second bolt,
without washer, is screwed into the ‘fixing’
hole of the eccentric plate to pass through

the milled arc of the foundation plate and
assembled with a washer and nut to hold
the plates together lightly so that the
eccentric plate may be swung from one end
of the arced slot to the other. Any slight
imperfection of the slot may be corrected
by filing. The datum line on the eccentric
plate will indicate the amount of eccentricity
by its relative position to the deeply scribed
lines on the arc of the foundation plate and
to facilitate accurate reading of the position
it is advisable to extend the datum line
across the edge of the eccentric plate. Now,
with the datum line on the first mark and
the two bolts tightened, the two plates are
aligned in the neutral position with the
centre directly over the boss of the
foundation plate. With the assembly
screwed firmly on to the lathe spindle, a
central hole is bored in the eccentric plate
into which the spigot (h) will be silver-
soldered and pinned. After this the spigot is
skim-turned so as to run perfectly true.

The nosewheel may be made from a
solid block or, like the foundation plate,
from a casting or, fabricated from two
pieces. The only essential is that the spigot
hole runs truly in line with the copy of the
spindle thread (or other means of fixing to
the workpiece). The spigot hole is bored
and lapped to fit the spigot on the eccentric
plate, then 3 holes (j) (drawing 3) are drilled
and tapped at equal intervals around the
edge of the nosewheel and a fourth hole, (k)
midway between two others, is drilled for
the detent which will enable the nosewheel
to be aligned to the horizontal position.
Socket screws are fitted in the three tapped
holes so that the nosewheel may be fixed
firm and true on the spigot. The socket
screws are then slackened slightly and the
nosewheel rotated so that the screws

©
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11. Holtzapffel chuck features detachable
backplate.

scratch a ring all the way around the spigot;
then, after removing the nosewheel, the
eccentric plate is mounted on a faceplate
with the spigot running perfectly true. A
groove is then turned around the scratched
ring. Some may choose to make the groove
with tapering base diameter to encourage
the nosewheel to abut firmly against the
eccentric plate.

Three short brass screws are made so
that, when the nosewheel is replaced on
the spigot, these screws may be screwed
down into the socket screw holes until
they all locate in the groove, thus
preventing the nosewheel from coming off
but not tight enough to prevent it from
rotating. Then, when the socket screws are
screwed down tight onto the short brass
screws they will lock the nosewheel in
place and, because the brass screws are
soft, the groove will not be damaged by
successive adjustments.

In this position the outer edge, the face
and the screw-thread of the nosewheel are
turned true and, using the division plate
scribed with either 96 or 120 divisions which
will indicated the orientation of the chuck to
the datum line on the eccentric plate.

The chuck will be considerably out of
balance but the segment of the foundation
plate beyond the maximum line may be
sawn off and beyond the minimum line
holes may be drilled and tapped so that a
series of weights can be screwed to the
back of the plate to compensate for the
amount of imbalance.

If your Eccentric Chuck is to be used on
more than one lathe you might consider
making a separate detachable backplate,
like that on the conventional chuck sold
‘off the shelf’ by Holtzapffel (see photo 11).

The next article(s) will provide drawings
for the construction of the superior
conventional type of Eccentric Chuck and,
will proceed to examine features of the

Eccentric Cutting Frame. §|
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1. Completed Centre Finding Microscope

Background

Fed up with “Sticky Pins”, “Wigglers”,
or “Wobblers”, for trying to position a
carefully marked out workpiece
accurately, on centre in the machine
for the next operation, | figured there
must be a simple device using
elementary optical principles, cheap
and easy to make with the average
facilities and expertise possessed by
the model engineer. Photo 1 and the
accompanying drawings show what |
ended up with; no magical accuracy is
required; it works well and is a delight
to use.

[ ]
The prism
| started by making the prism - not as
daunting a task as might first be expected.
| made it from Perspex, since this has
excellent optical qualities, is easy to
machine, and with care and patience,

polishes easily to give an acceptable finish.

It does not require the high quality finish
of a “professional” optical instrument.

The prism is a 60 deg type and must
first be cut out of %in. thick Perspex to the
heavy outline shown. Faces a, b, ¢, should
then be machined, either in the lathe
vertical slide or in a milling machine. The
angles should be set carefully, though
extreme accuracy is not required. Use a
VERY sharp cutter, running as fast as
practical, with light cuts and a very fine
feed. Use some neat cutting oil while
machining.

Polishing should be carried out by
moving the workpiece in one direction by
hand over the abrasive or polish, using

A SIMPLE PRIS]
FINDING M

Colin Golding describes an easily consiructed accessory for use

on the mill, lathe or pillar drill.

plenty of lubricant, light, slow strokes.
Start with 600 grade wet and dry, laid on a
flat surface with plenty of water. When the
machine marks have been removed, lay a
sheet of soft paper on the flat surface and
apply some Bluebell or Brasso to the
paper, and move the work over it as
before. Next (with a fresh piece of paper)
do the same thing using Perspex polish if
available, or Solvol Autosol, and finally,
furniture polish such as Pledge or Sparkle
or similar.

To produce the telescope spigot
diameter, | gripped the sides of the prism
between the angled faces of 2 jaws of the
3 jaw chuck (Photo 2). Perspex machines
easily and it is not necessary to tighten the
chuck too hard, thus no damage will result
to work or chuck. The finished prism may
be seen in Photo 3.

The spacer and
side plates

Next the spacer - made from %in. brass
{aluminium would do). Two im portant
points to watch:-
1. the thickness must be about 5 thou
thinner than the Prism thickness.
2. Don't try to machine, drill and tap the
shank yet; this will be done later, so just
leave it rough.

The side plates are next. These are
made from Y%ein. brass and, when cut to
shape, are clamped together with the

\
~ .

2. Prfgn held between flats df_}f_a.mi.‘._{mp eﬁtpolp‘dar with angled tool location)

Spacer correctly positioned and drilled
right through No. 34 drill, then no 28 drill
through one side and the spacer, leaving
the second side to be tapped 4 B.A. Having
done this, assemble with an additional
central dummy spacer and tighten up the
four screws. Then mount in the 4 jaw
chuck using only two of the four jaws
{photo 4). A 60 deg screwcutting gauge
will assist in setting the angle (which is not
critical) and centralise with the aid of a
surface gauge and scriber point on the
four corners of the side plates. The shank
can now be turned, drilled and tapped.
Again, gripping the work by only two of
the jaws may not be best practice, but
worked perfectly for me as the turning
operation was carried out carefully.

Tubes and lenses

The telescope tubes need no real
explanation. | used a piece of ¥in. diameter
bore imperial copper tube turned down on
the outside to fit inside diameter of a piece
of metric (15 mm bore) copper tube, but
any alternative method will do.

The eyepiece lens came from a
watchmakers loupe. It needs to be about
4in. focal length to focus on the lower face
of the target lens - though this may
depend on whether the user wears
spectacles. The target lens is made from
¥in. thick Perspex made to fit tightly
between the side plates and then drilled
through for the two %:in. pins.

g
5 L'. -
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MIATIC CENTRE

ICROSCOPE

3. Completed prism

Assembly

This is straightforward and needs no
detailed comment, however the insertion
of a smooth, shiny piece of aluminium
cooking foil between the spacer and the
reflecting face of the prism will improve its
reflectivity.

. L]
Calibration
This procedure is carried out as follows:-
1. Make the two steel calibration pegs
ensuring true concentricity, the first with a
very sharp point, the second with a very
sharp edged female centre. The point was
60 deg included angle, the circle also 60
deg but with a centre drilled hole to ¥in.
dia. first.
2. Clamp a piece of material to the drill or

4. Assembly with dummy spacer held between two jaws of four jaw chuck.

mill table, drill and ream a hole to give a
close fit of the pegs.

3. Without moving the material or the
machine table after drilling, remove the drill
and fit the now finished microscope into the
drill chuck. Lower it on to the first calibration
peg so that it JUST TOUCHES the target
lens (Photos 6 and 7). This will make a small
indentation on the Perspex which will be

Ay 1 DEY (B ()
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Prismatic Centre Finding Microscope
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PRISM
SPACER
SIDE PLATES
. | SPINDLE
. |FIXEDTUBE
SLIDING TUBE
EYEPIECE
EYEPIECE LENS
.9, |TARGET LENS
10. LOCATING PINS - 1/16"
11.| CLAMPING SCREWS - 4BA
12.] ALUMINIUM FOIL

Fig. 1 Part section assembly

May/June 2004

perfectly concentric with the shank/machine
centre. Repeating with the second peg will
add the circular mark (Photo 8).

L]
Operation
‘When in use, it is important to have the
target lens as close as possible to the
workpiece upon which you are centering in
order to avoid parallax error. To do this, |
use a thin piece of card on the work and
allow the target lens to rest on it, lock the
quill, focus the telescope, then remove the

5. The component parts
ready for assembly.
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Fig. 2
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6. The quill is lowere@@o that the target
lens is marked Egy th libration pin.

card. This way, the target lens is protected
and the gap is minimised. Also you will
soon become used to the fact that you
need to move the work being centred in
the opposite direction to what you expect!
| hope other readers will find this
Centering Microscope as useful as | do.

®
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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.

When they’re gone they’re gone

Clarke Engineering has acquired a job lot
range of imperial sized milling cutters and is
therefore able to offer these at bargain
prices. The quality of the cutters (which are
8% cobalt M42 industrial grade, and better
than “common or garden HSS") has been
praved out in Clarke’s own works at
Rackheath, and as a model engineer
himself, proprietor Steve Clarke is confident
that others of the fraternity will find the
range most interesting. Prices are quoted
including post and VAT, so what you see is
what you pay.

Four types are included, slot drill
threaded, end mill threaded, and FC3 throw
aways in both short and long series. The
size ranges should suit many model
engineering applications, with slot drills and
end mills from ¥in. to %in. and FC3's from %:in. to ¥in. The photo. shows a
representative sample, and a full priced list of these cutters and other tooling
products can be obtained free of charge by phoning 01603 722023 until 4pm or 01603
426 522 after 4pm. The Clarke Engineering advert also appears elsewhere in this issue.

A selection of cutters from Clarke

Latest Catalogue
from Tilgear

New Range from Engineer’s Toolroom

Proprietor Reg. Pugh trained as a toolmaker and is
therefore a touch selective about what he
chooses to sell. Two new lathes have been
added to the range and these really are
toolroom type machines. Both are fully
geared head lathes, and features include

such items as hardened bedways, D1
Camlock chuck retention, coolant system,
halogen worklight, 3 and 4 jaw chucks
etc. The CY1220GH and CY1230GH
models give 6in. centre height and 20 or
30in. between centres, while the
CX1340GH and CY1340GH are 6.5in.
centre height and 40in between centres.
The CX machine gives great capacity for
a low price (£2295-00 delivered) while the

The CY1220GH lathe from CY series offers greater sophistication for

The Engineer’s Toolfroom  prices starting at £2290-00 including delivery and depending

on location, installation as well. For the enthusiast working

with larger components these machines must represent a viable brand new alternative
to similarly sized and comparably priced second hand equipment. The Engineers
Toolroom can be contacted by phone 01443 442 651, fax 01443 435 726, or at Unit 28
Enterprise Centre, Liwynpia Road, Tonypandy, CF40 2ET. The website is
www.engineerstoolroom.co.uk

e

Running to over 300 pages, this
“book” is a veritable Aladdin’s cave of
goodies aimed at both metal worker
and woodworker. For someone like
me with sketchy knowledge of
woodworking, it is also a source of
education regarding those many items
| just did not know existed. For
convenience it is divided into twenty-
two product groups commencing with
“Inspection, Measuring and Layout”,
progressing through such headings as
“Drilling, Turning, Milling”, and
concluding with “Oldham Router
Cutters”. While the range is wide,
items have been carefully selected to
give a choice of quality and price.

Catalogues (and helpful advice on
stock items) are available free of
charge by telephoning or writing. This
will also put you on the mailing list for
the periodic special offers lists. As
much of the business is by mail order,
the com pany can now accept payment
by most of the major credit/ debit
cards. Tilgear can be contacted by
phone on 01707 873 434 or at Bridge
House, 69 Station Road, Cuffley, Herts,
EN6 4TG

o=

TOOLS 2003/2004

Blast Cleaning Equipment

After seeing the recent “Blast Box” article Anglo Scot Abrasives proprietor John
Whalley wrote in to let me know about the range of equipment they offer, including
blast cabinets, guns, media, compressors, and paint spray guns. Although primarily a
supplier to industry, some items are aimed at the amateur market, in particular the
TTK1 (450mm x 450mm x 450mm) blast cabinet kit and the Grifo Minispray, whose
size and capacity place it between an airbrush and a full size gun. The range of
abrasive blast media covers not only a variety of “aggressive” grits but also glass
beads and walnut shell/oilstone grain for delicate surfaces. The full catalogue may be
obtained by sending two first class stamps to: Anglo Scot Abrasives, 5 Bolton Road,
Ashton in Makerfield, Wigan, WN4 8AA

From Mr George Winspur

Many workshop activities would be
easier if we were a little taller, e.g. drill
table at high setting or some filing and
sawing jobs in the vice. On these
occasions, | slip on a pair of clogs and
get an instant height increase. There is
an incidental advantage in that this
form of footwear is reckoned to be
particularly good on cold, hard floors.

QUICK TIP

May/June 2004
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WHAT, NO POWER!

1. The tools used for the dri

uring a conversation with our
editor, he gave me a problem to
think about. “What", he said,
“would happen if the lights went
out?” Blow the lights, | thought, if they
were out so would be the power, an
interesting happening to toy with.
Coincidence is a funny old thing
because shortly after | was faced with this
conundrum, Pauline and | were due to laok
after my son’s house, while our daughter-
in-law and two grand-daughters joined
him in Japan for a couple of weeks, where
he had been working. It was to be for
about three weeks and our duties were not
too time-consuming. There were two cars
which didn’t bother us, being non drivers
and a pet rat called ‘Pooh’ which was
Pauline’s job, apart from being my

2. Drilling the initial hole.

photography assistant. It was an ideal time
to see if it was possible to do much
without power, starting with drilling holes.
No doubt some people nowadays would
swear by the latest breed of cordless
power tools, but in my experience these
are fine for woodwork, but soon run out of
puff when worked hard on steel, and in
any case Murphy would probably have
ensured that the battery was not charged.
Likewise, the old fashioned hand brace
always seemed to be a struggle on
anything much harder than aluminium.

The tools

Luckily, my Workmate lives in my son's
garage these days and it has a vice
fastened to it. | took what other tools |

The specire of “Power outage”
has cropped up on several
occasions recently. Bob Loader
gave it further thought.

thought I'd need and forgot some,
including a pot of Vaseline which has
many uses. Pauline needed a few odds
and ends, so we returned to base, the
other side of the city and picked up the
extras.

Photo. 1 shows most of the tools | used.
The drills with the yellow finish are from a
set of sockets, screwdriver inserts and
other items, all in a nice fitted case with a
universal handle. The important feature as
far as | was concerned was that all the bits
and pieces had hexagonal shanks to fit the
handle. | thought that if a piece of work
was held against the front vice jaw and the
drill offered up to it with pressure applied
by the tightening of the vice, the turning
movement could be done using a spanner
to fit the hexagon. It worked, see photo. 2.
So | had the two things | needed, the
pressure and the turning. | used a smear of
\/aseline on the drill point and started with
a 2mm. drill, a small drill will always be
easier to get cutting. From time to time the
drill bent enough to be a worry, but a
lessening of pressure let it straighten up.
Eventually the drill would go no further
and was obviously against the vice jaw. It
was safe enough because at the speed of
rotation and the slight pressure it would
do no damage. The drill was just poking
through enough so that | could twiddle it
by hand from the other side to finish off.
Photo. 3 shows this being done with the
3mm drill. All the photos which show both
of my hands were taken by Pauline, who is
an expert at it, all | have to do is set up the
shot and she does the rest, it saves a ot of
time and trouble, especially as the camera
| use now has no cable release socket and
the remote control gadget costs a small
fortune.

[ ]

Opening up
Once a small hole has been drilled it can
be opened up with larger drills and if the
steps in size are not too big it will go well. |
hit a snag at over 3mm. because my vice
only opens to 3%in. - not enough for the
larger drills. | had to use a different set-up,
the one in photo. 4. A large G clamp was
held in the vice and the drill held in the
chuck off my ancient Black and Decker. It
was easier on the drill because the clamp
is one | made a long time ago and is only
suitable for light clamping. Another thing
|"d forgotten was a tommy bar but my son
had some 4in. nails in his garage and the
chuck in photo. 4 is being heaved around
with a nail with the tip cut off. | shall have
to tell him that he has a pointless nail.

Another tool | used for opening up was
my 8in. rat tail file, photos. 5 and 6. It
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3. Breaking through from the back.

helps the drills and at last | had a Bmm.
hole drilled through a piece of ¥%:in. mild
steel, photo.7 shows the result. Once a
hole of that size has been made it can be
enlarged by various means so | rate the
experiment a success. It took a while and a
bit of sweat because it was done in the
heat wave.

Different materials -
different methods

If more equipment is available there are
other ways and means. If the metal can be
heated red hot, holes can be punched
through the thinner sizes using a tapered
punch like a blacksmith's hot punch. Softer
metals like aluminium can be drilled by the
primitive method | used and brass
wouldn't be too bad. | have fond memories
of my old friend Steamboat the blacksmith
punching holes in the most unlikely
materials but it takes a lot of skill and
experience.

Some synthetics, like nylon, acrylics and
polystyrene can have holes burned

5. The rat-tail file helps the drill along.
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through by a heated steel rod, all it needs
is a heat source like a gas stove. So much
for the thermo-plastics, thermo-setting
ones like Tufnol are a different thing but
would drill by using the vice method, a
hand brace or even by twirling by hand. |
did toy with the idea of making a simple
bow drill but | hadn't got the makings and |
doubt if | could have exerted enough
pressure on the steel workpiece. The same
reason would have ruled out a wheel
brace even if | had one to use.

So much for the drilling, - | chose
drilling because it is a vital thing to be able
to do and prabably the most difficult if the
tools are limited.

Other shaping
methods

It has always been my habit to do as much
of the shaping of components by hand if
possible. Apart from being contrary that
way, when the metal shifting gear is
limited to a small lathe like the Unimat, it
is necessary to avoid over loading it. So |
have always reached for the hacksaw and

6. Close to finished size.

a few files first, not forgetting a chisel from
time to time. | have dealt with some of the
techniques in previous articles. One
operation | left out was the shaping of
round pieces without using a lathe. It is
not as difficult as it seems and is a simple
filing exercise to first file the part to a
square which has the same size as the
diameter of the part. The corners are then
filed off to make an eight sided shape,
taking care that the measurement across
the flats is accurate, the corners are again
filed off and when there are no corners left
the piece will be near enough round and
just need a careful clean up. If the round
part has to go up to an edge, the file safe
edge will take care of it. The key thing is to
keep checking to make the distance from
flat to flat accurate. Once upon a time,
when craft apprentices had to make a test
piece under exam conditions, it wasn't
unusual to find such a task.

Do not forget special tools like the
coping saw in photo. 8, they can be the
answer to quite a few awkward shapes,
just don't expect too much of them, they
are very good for some jobs but
remember that they have quite widely
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pitched teeth and are best for the softer
and thicker materials.

Their main use is for cutting shapes
which are normally hard to do with
ordinary saws. Because the blades are very
narrow they can turn corners, as the one in
the photo has done. For even finer work |
have used a fret saw, not very often but on
some very small jobs, it is an option.

L o e N ) - e

Ll et L4
Fine surface finish
Should a finish better than fine filing be
needed, one answer is to scrape it. My
introduction to scraping was a month
spent in the toolroom in about 1950.
Senior apprentices who were to be

instrument makers or tool makers and
similar trades all did it. During the month

9. Scraping a small cast iron block.
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we scraped a small plate about 10in. by
8in. for our own use, to an accuracy of 20
spots per inch which is an acceptable
standard and took some doing.

Learning to scrape is a bit of an
uncomfortable caper and for the first day
or so the arm aches from the finger tips to
the shoulder and hands become grimed
with a mixture of cast iron dust, engineers’
blue and ‘raddle’, a white lead substance
smeared on the plate before blueing, so
that the spots would show up better. |
finished my small plate in reasonable time
and was set to work on one of the tool
maker’s plates, a fair bit bigger. Tool
makers are pragmatic types and hate to
see apprentices with nothing to do.

When I'd finished my month | could do
a fair job and even manage the crescent
pattern of finishing; these days | would
need to spend a long time to get the touch
back, so | turn chicken and limit myself to
doing a chequer pattern on items no
bigger than the one in photo. 9.

A simple scribing
block

While | was sorting out the things I'd need
for the drilling experiment, | came across
the scribing block shown in photo. 10. It
dates back to about the same time as the
scraping and was made while | was in the
toolroom for another month to learn a bit
about the tool making business. | had
some time left over and the apprentice
master | was working with allowed me to
make the very simple scribing block. There
wasn't enough time to make a super
deluxe one, so | offer this as a quickly
made but most useful addition for marking
out and other jobs.

It is good for marking out, photo. 11 and
for holding a dial test indicator, photo. 12
for the many checking and alignment jobs
which have to be done from time to time.

Simple construction

The body looks a bit square and boxy but
it is functional. It could be made without
the vee in the bottom, just a wide relief
slot, leaving a thin land each side of about
%in. would be enough. One or two other
differences made the making easier than
the more conventional pattern. The rocker

10. The simple scribing block.
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11. Th ibing block used fi i k
e scribing block used for marm

i ,
12. The scribing block used to hold a dia

was made with the minimum of shaping
and the clamp was made to fit a scriber
and not cross-drilled for a ¥in. rod to fit as

13. An improvised rule stand.
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well. To use it to hold a dial test indicator |
made an adapter which can be seen in
photo. 12. It is a simply made piece, a

length of %in. mild steel with a %in. spigot
to fit in the clamp, it can be made any
length to suit requirements. | use a short
straight scriber, a great long one poking
out can be a nuisance; nor can | see why
there has to be a bent bit on the other end,
| have never found a use for it.

Two things | was advised to do by my
apprentice master. One was to use silver
steel for the pillar, not hardened, but it is
more durable than mild steel. The other
was to make the pivot for the rocker by
drilling it in the middle *in., countersinking
each side to about %in. and using %in.
steel balls for locating and pivoting. The
balls are held in place by a short spring
and a grub screw. It has never come loose.

A simple rule stand

When | need a rule stand, | improvise with
the one in photo. 13. All it is, is a large
toolmaker’s clamp, the sort with nothing
sticking out at the side. It will hold a rule
rigidly enough for setting. Note that the
reference surface is a piece of melamine
covered chip board, usually quite accurate
and flat enough for most marking and
setting, but check it first.

An emergency

L ]
radius gauge
Among the odds and ends | had taken with
me to my son'’s | had nothing to check a
radius with but | did have several washers
in various sizes. | found one of the right
inside diameter, cut it to shape with a
junior saw and cleaned it up with a fine
file. To make it easier to hold, | used my
favourite small toolmaker’s clamp. The
result is shown in photo. 14.

Post script

| wrote at the outset that coincidence was
a runny old thing; it stayed with us till the
end. Hearing about the huge power cut in
America, we rang our daughter who lives
in Massachusetts to check if it had caused
any problems. It hadn't, but she suggested
that | did a similar piece for an American
magazine. | wouldn't have the cheek but |
did spare a thought for any of them caught
without power, perhaps in the middle of a

critical operation. IE

14. A cheap and cheerful radius gauge.
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PROFILE TURNING

1. Bentley Cam Box showing curved profile.

Background and Function

After starting work on the major components for a model Bentley BR2 rotary aircraft
engine to the L. K. Blackmore design, | ran up against the question of how to produce
the curved contour on the front face of the cam box (Photo 1). One solution would
have involved using a variation on the radius or ball turning theme, effectively
mounting the turning tool on a rigid swing arm. It was felt however that the device to
be described offered more in terms of versatility, although subsequent experience
suggests that a fine finish may be more difficult to achieve.

In principle the device is a near direct crib of the industrial copy turning devices, but
without the hydraulics. These will be well known to older readers with a background
in industry. In essence it provides a means of manually guiding a follower and hence
the turning tool around a profile plate, (the shape of which matches a part radial
section of the job) and allows for radial setting of the tool position. (Axial setting is
provided by the lathe topslide.) In my case, the work was to be done on a Colchester
Chipmaster (5! in.}) lathe, but with some modification to sizes, the principle can be
adapted up or down in size. Photos 2 shows the attachment fitted to the lathe, with the
workpiece chucked for illustration rather than cutting, and the tool position adjusted.

Construction Rear Bracket

The Rear Bracket (Photo 3) is a welded
item bolted to the rear of the lathe bed
using the Tee slot provided for a taper
turning attachment. In my case the Tee

The build up may be considered by
reference to the two bracket sub
assemblies, the contour plate, and the
various fasteners.

=Y O

2a. Posed photo of workpiece and device
from above fitted to lathe.

2b. Same shot of workpiece and device
from the front.

52

Faced with turning a curved
contour, Dave Fenner raided
the scrap box and knocked up
a quick solution.

bolts were to my usual cheat construction
- a short length of M10 screwed rod into a
piece of drilled and tapped flat bar,
Loctited or welded at the base, and
machined flush. (photo 4). The bracket is
constructed from three components, a
100mm length of 50 x 50 x Bmm steel
angle, a 225mm length of 50 x 25 x 3mm
steel hollow section, and a 115mm length
of 50 x 12mm bright steel flat. The angle
and the flat are cut off square, and drilled
and tapped as in Figures 1 and 2. The
hollow section is cut with one end square,
and the other at 74 degrees (Figure 3).This
angle matches the inclination of the
mounting surface on the rear of the
Chipmaster, and gives a good
approximation for vertical positioning of
the contour plate. (It may be noted that
Myford 7 series and other lathes have a
more convenient vertical location face on
the rear of the bed, making the 74degree
angled feature unnecessary. However the
parts would need to be arranged to
achieve the correct height.) The three parts
are welded up as shown in Photo 3.

Saddle Bracket

This item is built up from three
components (Photo 5). These parts are
very straightforward and the photo and
description should suffice. A piece of
0.375in. thick bright mild steel is cut
100mm long by 30mm wide. Holes are
drilled to permit bolting to the saddle, in
my case spaced at 73mm. Secondly a
piece of 22mm dia. bar is cut and faced off
to 40mm length, then drilled and tapped
M16. (Actually, this was another “cheat”.
Some years ago | was involved in a
contract for making adjustable feet
components for bank autoteller machines
—several thousand per week. | still have a
bag of left overs beside the scrap box. One
of these seemed to be just right) This was
welded to the 0.375in. plate. Finally, a
length of M16 Mild steel screwed rod is cut
and faced off to 110mm. This will become
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4. “Cheat” Tee bolts

5. Saddle bracket assembly

©

125 25 25 25

DRILL & TAP
M6, 4 PLACES

50

WELD PLATE

225
Fig. 3 Arm (50 x 25 x 3 RMS)

©

the adjustable follower rod. One end is
turned down to 12mm dia. for a length of
12mm, and the edge of the extremity
radiused off so that the radius matches
that of the tooltip ultimately to be used
with the attachment. The rod is completed
by cutting a screwdriver slot in the
opposite end. This can of course be
machined accurately on the mill — | have to
confess to reaching for the hacksaw.

Profile plate

This is naturally specific to the job in hand,
and for the application illustrated, the plate
was cut from a piece of scrap 3mm steel
plate which measured 80mm by 65mm.
On this, the part section of the Bentley
cam box was marked out, along with a
couple of fixing holes to match those on
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the Rear Bracket. The profile was then
sawn and filed to shape with a little
powered help from the angle grinder.
Photo 6 shows the finished result.

Operation

The rear bracket is attached by its Tee
bolts to the lathe bed, and the saddle
bracket to the saddle. The profile plate is
then mounted on the rear bracket using
sufficient spacers to bring its centreline up
to that of the follower rod. With the
workpiece mounted in the chuck, it is now
possible to establish a tool reference
position, and roughly position the rear
bracket along the Tee slot and then clamp
in position. Now the topslide and follower
rod can be adjusted so that the tooltip and
the follower rod achieve the correct

6. Profile plate.
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Fig. 2 Plate (Mild Steel)

relative positions on the workpiece and
contour plate respectively. Back off the tool
a few thou (say ten) in both directions and
then proceed to take a series of light axial
cuts, the travel on each one being limited
by the rod arriving in contact with the
plate. Repeating this removes most of the
stock. Finally, the tool is advanced by the
ten thou in both axes to take a finishing
cut, gently guiding the rod around the
plate using both carriage and cross slide
hand wheels. Any small imperfections are
then removed with file or emery.

A word on
geomeiric accuracy

In an earlier issue, readers may recall
under Scribe a Line, a letter from DrJ
Ponsonby regarding geometric accuracy
of ellipses. As regards the device
described here, for similar reasons to
those noted by Dr Ponsonby, a faithful
reproduction of the contour on the profile
plate will result only if the end of the
follower rod is given a radius to match
that on the tip of the turning tool. The
exercise described was undertaken some
time before the acquisition of the round
nosed tool from Greenwood mentioned in
Trade Counter (Issue 90). With this tool in
mind, it could be worth considering fitting
a radiused cup end to the follower rod to
take full advantage of capabilities of this

form of tool.
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Peter King from
Christchurch, New
Zealand, writes:

Mea culpa, mea culpa, | had forgotten that
the UK had changed its Patent Act.
However what | said still stands in many
countries in the world. As far as the UK is
concerned, however it is not as free and
easy as correspondents have indicated.

If you:

a. make a “private” copy of a patented
item and then use it for commercial
purposes

b. sell (or even give away) the “private”
copy to a third party before the
termination of the patent

c. make more than one “private” copy

then you are still liable to prosecution by
the patentee; so don't try it on in many
European countries outside the UK and
most others elsewhere.

On a happier note, | found Harold Hall's
article on the use of a shaper interesting.
My shaper is a vast “Invicta”, probably
from the Elliott Machine Co. and probably
of UK origin. The smallest automatic
transverse feed increment on this shaper
is 0.005in. {0.127mm) as measured with a
DTI. For finishing, | use a HSS round nose
tool with a radius of about 13mm. This is
honed to a razor edge for bronze
otherwise it tends to skid instead of
cutting. For cast iron and steel, | use
ordinary lathe carbide tools and again a
HSS tool with the same radius as the one
set up for branze.

I have had similar problems to John
Harris in separating a drill chuck from its
arbor. | now have a pair of hardened
wedges that do the job very neatly; these
were acquired from a dealer in second
hand tools. However alas they only fit
some small sizes and there is no
trademark on them so | don't know the
provenance.

Regarding Malcolm Whites problem
with drunken threads, | suspect that this
may be due to using bar stock that has a
very small amplitude ‘corkscrew’ form
rolled into it. | have had this same effect
appear when knurling a long length of bar
and like Malcolm, also when cutting a long

length of thread with a tailstock mounted
threading die. If this is the problem, then |
suspect that die guides will not correct the
problem.

Peter Miller writes
by email:
Re: CL300OM electrics

May | join in the ongoing
correspondence... The fuse in any
electrical circuit should never be uprated
or operating characteristics changed
(slow/quick blow]) to stop it blowing - to do
so is inviting fire and disaster. The
designer will have considered the
mechanical, electrical and thermal
limitations of the components and
materials used and selected the most
appropriate fuse to allow the machine to
operate safely. If the manufacturer makes
an error, he is inviting product liability
lawsuits. If you make the changes then
any warranty and insurance cover may be
void. A persistently blowing fuse is trying
to tell you that something is badly wrong -
stop what you are doing now. In the case
of a machine tool, sharpen or change the
tools and take lighter cuts or there is a
fault in the machine.

In an electric motor, the current
consumed is proportional to the output
torque. The majority of the heat dissipated
in the motor is caused by the flow of
electric current through the windings so
more output torque causes mare heat to
be dissipated in the motor. The shaft
mounted fan is designed so at rated speed
there is sufficient air passing through the
motor to restrict the internal temperature
rise to the limitations of the insulation
materials used within the motor.

Unfortunately the amount of air moved
by the fan varies in proportion to the
square of the fan speed. For example at
one quarter full speed, there is only one
sixteenth of the airflow available - if the
motor is required to provide full torque
(which electrically it is quite capable of
doing) then the motor will rapidly
overheat and fail. In these small lathes
there is no means of detecting when the
motor is overheating other than your
nose, at which point it is too late - so

always lighten the load on the motor
when operating at less than full speed.
You are likely to be surprised just how hot
the motor will get when run for a time
with little load at minimum speed.

Larger industrial variable speed drive
systems use over-sized or separate cooling
fans when motors are expected to operate
at reduced speed for extended periods.
Many systems incorporate temperature
sensors within the motor, or alternatively
part of the control program in the drive
electronics has a mathematical model to
mimic the thermal properties of the
connected motor to predict overheating
and reduce the risk of thermal damage.
Given the recent interest in the magazine
in retro-fitting variable speed drives to
older lathes, use the lathe's gearbox to
keep the motor speed as close to normal
as reasonable, particularly if long periods
of operation at slow speeds are required.

Mr Ludwik
Allerhand of

L]

London writes:
In the first chapter of his book
“Workholding in the Lathe” Tubal Cain
makes the point that a draw bar should
always br used with any accessory, e.g.
drill chuck, fitted into the lathe headstock
taper. He goes on to say that the same
principle applies also to the tailstock taper
(but concedes that accessories can be
fitted without drawbars because the taper
socket is comparatively easy to replace).

My lathe is a Myford Super 7, the
tailstock of which does not have a drawbar
facility. | have had problems with the taper
on my drill chuck turning in the tailstock
barrel and scoring the internal taper.
Although replacing the barrel is
“comparatively easy” the cost of a new
barrel is currently £63.29 (with VAT and
carriage) and so | was wondering if there
was a more economical remedy by
adapting the tailstock to take a draw bar.
Has any reader adapted the tailstock on a
Myford Super 7 to fit a draw bar, and if so,
how is it done? If it is impractical to make
the adaptation, what can one do to
remedy the problem of tapers turning in
the barrel.

| might mention that | do not have an
engineering background, | am a lawyer by
profession and my hobby is metalworking.

Editorial comment: Morse tapers are
designed to be “self holding” and in many
circumstances such as morse taper drills
are normally used without a draw bar.
Where a draw bar does become necessary
is when one is holding a milling cutter
which gives rise to cyclic or vibrational
foads, which in turn tend to loosen the
taper. If a problem is occurring with
tailstock drilling, then it suggests that the
condition of one or other tapers is less
than perfect. In the case of the Super 7 the
advice would be to first inspect the male
and female tapers, and their fit. perhaps
using engineers blue. Any high spots on
the arbor may be removed by lightly
stoning, while the internal taper may be
reworked by careful recutting with a
number two Morse taper reamer. During a
conversation with contributor Ray
MecMahon, he revealed that he keeps a No.
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Edgar Powell of Tonypandy writes:

| wonder how

makers who have I '

many model
a mini-lathe as described in the “Model
Engineers’ Workshop” Magazine for October 2003, get
annoyed and frustrated when using the tailstock, having to
move it backwards and forwards when in use, by unlocking it on to or
off the lathe bed by means of the T0mm spanner provided?

| was one such person, and therefore | decided to alter the
configuration of the clamping arrangement by simply placing a small
lever in the clamping nut. This did not involve serious alteration, and
| entailed just a 15 minute job as described below. It made a world of
_ difference, no spanner required, less frustration and time consuming,
~ and more importantly far less chance of distorting the clamping plate
 under the tailstock through too much force and leverage from a spanner.
" | Perhaps other model makers would like to follow my example.
g The modification can be carried out using the existing domed nut or
. preferably a new nut (mine cost me just 30 pence from my local
ironmongers shop). Either way, tighten the nut with the spanner, (locking the tailstock to the lathe bed), until one of the flats on the
nut faces the apron and chuck, mark this flat with a line by means of a scriber or pencil. Now put a centre punch dimple in the centre
of this flat, then using a tapping drill for a 2BA thread or metric equivalent, drill straight through into the thread of the nut. Carefully
tap the appropriate thread of your choice. Myself, | obtained a two inch long 2BA Allen headed screw from my scrap box, domed the
head for comfort in use then screwed a 2BA nut on to the thread. Now put the modified nut back on to the 10mm screw protruding in
the tailstock, screw it down just finger tight for now. Screw in the 2BA screw, which has the locking nut fitted on it, until it bottoms on
to the 10mm thread. Now unscrew it a fraction to allow free movement of the 10mm nut then lock the 2BA nut so that the little lever
you have made is now secured into the 10mm nut. The tailstock is now ready for use. No more frustations of struggling to wangle the

spanner to lock the tailstock or unlock it. Just push the little lever forward or back to move or lock the tailstock unit.
The photographs may be of help in clarifying the arrangement, which | hope may be of help to others.

two MT reamer tucked away, and gives
the tailstock a little gentle attention about
every two years or so. In fact this
reconditioning service is available from
Myford as an alternative to replacement.

Mr Stephen Bates
writes by email:

I've been reading MEW for a few months
now and I fully enjoy reading them. | am
new to engineering and | have only had my
lathe six months. | thought | would write to
you about a program for the Myford ML7
lathe change wheel gearing that would be
of interest to your readers. The program
allows you to find the right gearing for TPI
TPM and threads per rev. The program
allows you to use non standard gears also
more then one gear of the same size. The
user puts in data of the gears he has, so if
he does not hold a particular gear, the
program will work out the nearest setup for
him. | have no connection to the author only
a satisfied user. The program is free from:
http://metal.duncanamps.com/software.php.
also from my links page:
http://fhomepage.ntlworld.com/stephen.bate
s590/lin.htm

Mr Leslie Austin
writes by email:

A friend who subscribes regularly to your
magazine lent me issue 96 with the
suggestion | should read the item on
Logan steadies, knowing that | have a
10in. Logan. Since | have a fixed steady, |
shall not make one of those, but | will
probably make the travelling steady.

What interested me also, however was
your contributor’s suggestion that
manufacturer’s parts would be
unavailable. If he uses his computer to log
onto the “loganactuator.com”, or

May/June 2004

“lathe.com” website, he will quickly
discover that most parts are still
manufactured for Logan lathes, together
with manuals and other stuff.
Furthermore, Scott Logan, grandson of the
originator of the lathe series, also hosts a
group within the “Yahoo Groups”, namely
Yahoo groups lathe list. Here all topics
relating to Logan lathes are discussed,
which are most instructive.

I don’t know how many Logan lathes
there are in the U.K. (or even on the Isle of
man like mineg), but if any owners want to
contact me by email, | will circulate to
everyone; we may be able to help each
other with spares, somebody may be
“breaking” one, or whatever.

My own lathe is nearly 63 years old
now, being one of the very early ones. |
think it came over here on “lease lend”,
and maybe the others here did likewise. It
is a model 200, screwcutting, powered
cross slide, with change gears rather than
a gearbox. Are all the others over here the
same? If anybody wishes to contact me,
email manxduke@manx.net.

I might add that my one Logan lathe
shares space with three Ducati (Cagiva)
motor cycles.

Mr John Coleman of
Brighton writes:

| refer to issue 96, page 51 Jim Atkinson's
letter about school teaching methods
relating to the properties of a right angled
triangle. His teacher was possibly better
{or more imaginative) than mine. | was
taught the following method and still use
it today to remember how :-

SOH, CAH, TOA, leadingto S=0/H,C
=A/H, T=0/H, where S = sine, C = cosine,
T =tangent, O = opposite, H = hypotenuse,
and A = adjacent,

It may well be that “Percy” is a superior
method to remember.

P

Would readers wishing to make use of this
facility please note that the maximum
total value of items accepted for a

‘For Sale’ entry is £50.

To advertise goods of a greater value, please
contact our Classified

Advertisement Department. Please indicate
clearly if an item is intended for Link Up.

FOR SALE

@ For Sale Slab milling cutter 3in. x
3in. x lin. bore. Osborn HSS. Has
had very little use. Vgc.
£25.00 please phone 0114 136 6475

WANTED

® Wanted Information on (1972)
French WGM (Wirth & Gruffat,
Maped) toolmakers’ milling machine,
type Senior 67. | need to replace the
wormgear of the table transport, and
the oil seals of the spindle, and
therefore the poly-V belt from the
variomatic to the spindile.

Please contact Johan E. Berserik,
Archipel 23-09, 8224 GR Lelystad,
Netherlands. Tel. 0320 227397 email:
johan.e.berserik@hetnet.nl

® Wanted urgently, for Drummond type
“M" long bed, Spindle gear/pulley
assy. (flat belt) with good 22T gear.
Also change gears:- (Pin & hole) 2 x
20T, 2 x 30T, and 2 x 35T all costs met.
Please phone lan on 07778 531 406
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WHAT BETTER WAY TO FOLLOW ON FROM A FOUNDATION COURSE THAN BUILDING A
SIMPLE STEAM ENGINE? BUY MODEL ENGINEERING A FOUNDATION COURSE AND PAY
FOR BUILDING SIMPLE MODEL STEAM ENGINES AND WE’LL GIVE YOU VOLUME 2 FOR FREE

o MODEL ENGINEERING - A FOUNDATION COURSE

MODEL Peter Wright
ENGINEERING A new book by an experienced model engineer covering all the basic
L 1OUNDITION COuNLL 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 18gmm
416 pages  lllustrated paperback £16.95

Peter 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 Hlustrated paperback £5.50
sdiiniss BUILDING SIMPLE MODEL STEAM ENGINES Il
SIMPLE Tubal Cain

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

1997 1-85486-147-6 210x148mm
112 pages llustrated 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 LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.

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



SUBSGRIBE & SAVE

Take out an annual subscription to
Model Engineers’ Workshop and save 20%!

Why subscribe? wmmsf 0
* Free home delivery (UK only) e som 1’
e Risk-free guarantee ' '

e Never miss an issue again

¢ Avoid any price Increases g T iy o e
dur!ng your subscription TN resy -
period MODEL epoypere 2P

EER EXmipre -
sanpo 31sT .-..m'f.f.x"lﬂlﬂ ON

| YES, | would like a subscription to MEW for myself/as a gift (please circle) Delivery Address (If different from Payee’s address)
Bissues UK Europe (inc. Eire) US Ainmail ~ RoW Airmail IS s DRSS TR AT B s it s o s S e o
[J £22.00 £26.50 $43.00 | £28.50
|s this a renewal of a current subscription? [ Yes 1 No A e e S S
Method of Payment
Please quote code MEW9804DP for all payment methods
| Cheque (made payable to Nexus Media Ltd) ... Country: ...
| Mastercard [J Visa American Express | Switch g

[ Please tick this box if you do not wish to receive any further information from Highbury

House Communications Plc
Card no: [ Please tick this box if you do not wish to receive any further information from

third party companies carefully selected by us

’ _— g MEW Subscriptions, Wyvern Subscription Services, Link House,
Switch Issue no/valid date: .. 8 Bartholomew's Walk, Ely, Cambs. CB7 4ZD.

SIENEE o mimesniiaimnsesnaseyssgsss US/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED
COUPON TO:
MEW Subscriptions, Wise Owl Worldwide Publications, 5150 Candlewood St.,

PR A Sulte 1 Lakewood, CA 90712 - 1600 USA

TS coescccii, ANMEIES coinecen o BUMNBIIIES s covicsisns Lt i rdsuimtie s tiusa s

OR E-MAIL OUR SUBSCRIPTION DEPT. NOW
leisure.subs@highbury-wyvern.co.uk

POSIEnde s i BONIE v aiiicnumsvinrs sinn s s A S b a6 This offer closes 30th June 2004
j - IEECTAEC T R 0 ) || [ e R E R P L B S e R Rivteconlcs aihls pax Slis Sccentane
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YMPOSIUM

In association with the EImbridge Model Club

SAY 22nd- SUN 23rd MAY 2004, 9.30am - 6.00pm
SIAINDIOWN' F

WORLD CLASS FLYING DISPLAYS - GUEST INTERNATIONAL FLYERS - TOP

TRADE TEAMS - PACKED 2-DAY SCHEDULE STATIC AIRCRAFT & BOAT

DISPLAYS ACTION PACKED MODEL CAR RACING MODEL BOAT POOL AND

DEMOS CLUB AND SOCIETY DEMONSTRATIONS TO STANDS
: \G DIS : : - MORE FOR 2004!

Tel: 01353 654429 Fﬁ%%r]

www.modelflying.co.uk/sandown @E24/)7,



Em Jimat 4
R the Machining
4\ ventre

» Swing 92mm

= Centre 200mm

= Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of

Easycut
Portable Bandsaw

» Variable Speed 30-90m/min
s 1kw Motor
* Cutting Capacity

85mm dia x 105mm long

accessories * No need for coolant
Emnu ompact 5 Emn Unimat Basic

Machining Centre

» Swing 130mm
» Centre 350mm

= Swing 110mm
« Centre 200mm
» Varispeed 20 - 2200rpm

= Motor 500w
(Milling head optional)
. adg?n Ausj.riap £499
§59°
J
Compact 8E o Emﬂu
E"“: Bench Lathe £10 w

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

* Swing 210mm

* Centre 450mm
* Motor 650w
Compact V8 Lathe
* Motor 1.4 kw

» Speeds 45-2300

Maximat F1-P,'!
Milling Machin

Varispeed
version

= Table 630x150mm 100-4000 rpm

= 2mt Spindle

= Universal Head

= 120 kgs

= Speed 180-2300rpm ut

. Mpag!g in Austria ’ psk 2ONC
A © goton

Emnn Maximat Super Ii
9) 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

» Made in Anstr

achines shown with optional accessories — Prices include VAT

See us
at the London
Model Engineering
Exhibition 23-25
Jan 2004

17 Station Road Business Park

Barnack, Stamford, Lincolnshire PE9 3DW

(01780) 740956 - (01780) 740957
ProMachUK@aol.com
http://www.emcomachinetools.co.uk
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G.L.R. METAL FINISHING PRODUCTS

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

NICKEL PLATING KITS s A “KOOLBLAK”
Bright Or Black L+ g Simple immersion at room temperature.
Electro Plate directly on: “C"\ permanent heavy duty blacking for

Copper - Brass - Iron - Steel Steel - Iron - Cast Iron
Welded Brazed or Soldered Joints Creates an integral, professional finish
“TEK-NICK" Workshop Kit £58.50 + Carr £5.95 with no dimentional change.
“TEK-NICK” Mid-Tec Kit £115.00 + Carr £6.50 A superlative black oxide finish on steel.
“TEK-NICK” Maxi-Tec £180.00 + Carr £7.50 “KOOLBLAK” Starter kit £27.50 Carr £5.95
Instructions with all kits |- F “KOOLBLAK" Workshop kit £46.50 Carr £6.50
Replacement components available Instructions with all kits. Replacements available

“TECHTRATE” Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish.
The solution operates at 141C / 285F Ideal for - Tools, Small arms, Fasteners or Fittings. £37.60 + £5.95 Carriage

“ZINCFAST XL" Workshop kit £76.50 + £6.50 Carriage
Produces a bright zinc deposit on Steel & Iron. For Car & Motoreycle components. Zine is highly valued as a rustproof finish,
suitable for all types of fasteners.
Instructions with all kits - Replacement components available.

“CASE HARDENING POWDER"”
This case hardening compound gives an acceptable depth of hardening to steel components
125gms £5.50 + £1.00 Carr. 250gms £10.00 + £1.50 Carr. 500 gms £17.95 + £2.50 Carr.  1000gms £28.00 + £5.95 Carriage
Instructions for safe use of this product included

DRY ACID SALTS 500gms £8.50 - COPPER SULPHATE 500gms £7.95 -

Plus our usual extensive range of Model Engineering Supplies
Drawings and Castings for 54 Locomotives & Mill Engine

G.L.R. DISTRIBUTORS LTD, UNIT C1, GEDDINGS ROAD, HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax 01992 468700 E-Mail peteglr@btopenwotld.com Web site www.glrmodelsupplies.com
Send 6 First class stamps for Catalogue & Price list in Hardback or CD

o e o e e o

o o e e e o e o

COMPUCUT

New Chapter in CNC machine construction manual
Quick & easy adaptation of Wolfcraft X, Y table
Exciting new Z axis options, Full text, drawings, & photos
Manual includes Compucutter & Compumill, CD £25 inc

Photos show converted tables 2 axis drilling
& 3 axis turning

Tel476 473851 o www.compucutters.com
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OPTICAL CENTRE TOP QUALITY KNIFE EDGE SQUARES 75MM VARIABLE HIGH SPEED Hiif 'J_I_ll.".*: y
PUNCH —_— GRINDER & POLISHER
— C/W FLEXIBLE DRIVE SHAFT 0-10,000 RPM = e
e ! LB -
= »
‘ = i
Made to DIN S{:ec 875 ! |
Code SIZE{mm PRICE | TNg w
5A50 £8.95 o B
Be e e e T
SMTO045A150 150 X 100 £1 7:95 SMY059G ——
5 PC QUICK CHANGE TOOLPOST SET NEW EXTENDED TOOLHOLDERS FOR ML7 5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1 QUICKCHANGE TOOLPOST SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1

BORING & 1 PARTING TO SUIT BOXFORD 41/

BORING & 1 PARTING TO SUIT MYFORD ML7

OVERALL
- LENGTH 3/
. ALSO FITS
1 3 BISON/TOOLMEX
> SYSTEM

Code EXHM -£26.95

CHRONOS IMPORTED CHUCKS!! PART MACHINED BACKPLATES HSS MICRODRSI%SSSTSWZ!EH 2.3MM SHANK
2 0 LLmm
3JAW SC

Code TYPE  PRICE PP
CG19 BOMM £39.95
CG20 100MM £49.95

CG21 125MM £59.95

4JAW INDEPENDANT <
Code TYPE  PRICE 7 - Code  SIZE  TOSUIT PRICE
CG22 80MM £49.95 ' CG25 4" = MYFORD  £17.50 ==
CG23 100MM £56.95 AN CG246 S5t MYFORD £18.50 Code Price
CG24 125MM £64.95 - CG27 & BOXFORD  £18.50 o5 795  £6.951
PRISMA(V) JAWS FOR K TYPE VICES!! VERTEX BSO DIVIDING HEAD!!
VERTEX K TYPE MILLING VICES!! T L g
T — | /' . - . 1
W W\ - 2
L . :
. . ‘ ,
Code JAWWIDTH PRICE Code TO SUIT PRICE
TG3 £7580 sg69.951 | TGO y £22.95 each
CcG7 5 (K5 £10500 £79.9511 | Iccio 57 (K5 £25.95 each Code PRICE
CG8 & (Ké £43-00 £99.00!1 | | CG1T 6" (Ké £27.95 each CGl2  £25500  £199.95
DIGITAL MICROMETER 0-25MM/0-1 MINI METRIC TAP & DIE SET SET OF 5 SOFT BLANK END ARBORS
ZERO ANYWHERE AND DIRECT MET/IMP COMVERSION- SPUT DIES MI - MLT - ML2 - MLL4 - MLé - MLB - M2.2 - TAPPED 3/8 BSW
FULLY GUARANTEED FOR 2 YEARSII MZ.5 - 18 TAPS - MI -2.5MM (TAPER &PLUG)
e —_— Go : N
% W,
. hl L2000
Code  SIZE PRICE
Code PRICE Code PRICE CGI28 M2 £2475 £15.95
CGo7 £6500 £36.95 CG105 £24-35 £22.50 CGI29 MT3 £3300 £19.95

MANY SPECIAL SHOW OFFERS!!!

SEE US AT HARROGATE 7, 8, 9TH MAY ‘

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

==+ PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

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

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




TEL: 020 8399 2449

el

We can by fogod just off the AJ a1
THE 253 Tl ez Snon
Web address: htp. ' www.wilsiazco.uk

WELDING CENTRE == =

OXY ACETYLENE
SET GAS WELDING KIT .

GAS BRAZING/ |
CUTTING

"INVERTER ARCTIG tumlf PILOT 161 150 AMP | LINCOLN, umm vun-
1365 WELDER | A/C DIC TIG WELDER

WELDING &

ELECTROMNIC
PRO—&::EK EYETEC

VWELDING HELMETS

EYETEC EYETEC
SHADES 913 13

by fitting BW Electronic’s

new measuring readout

¢ 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

Complete system (332
display, two 361 sensors,
power suppl)’, manual):
£425 (incl. VAT and p+p)
BW Electronics, 12 Mussons Close, Corby Glen, Grantham, NG33 4NY
Tel/fax: 0147 6-550826 » Website: www. bwelectronics.co.uk

Sensors can be recalibrated, e.g. to
read degrees on a rotary table or teeth
for use as a dividing head (see photo)

CES
Gearhobbing
Machine New

change gears,
20dp HOB,
Arbors,
no motor, photos available.
Brian Wiffin
crystals@inspire.net.nz

THE QUIGK-STEP MILL

A tool post mounted milling spindle for
the centre lathe. Fitted to a quick-change
tool holder, it can be at work in

seconds eliminating
second set-ups in the

milling machine,
mandrel making efc..

Milling operations are
rapidly and accurately

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

A

* Weight 9 lbs

9 speeds 110 - 4000 rpm
* Reversible motor 110 or 220V a.c.
* Collet chuck for ER20 collets, 1 — 13mm x 1mm
 Quick change from axial to radial and vice-versa
 Vertical slide with 1%" travel, calibrated 0.001", with additional steps at 14"

= Centre finders provided for quick setting to centre height

* Headstock dividing by means of division rings and detent

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

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

For full colour brochure contact:

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

progress through simplicity

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

computers.

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

IMService:
THE Source for Low Cost Cad/Cam

http://www.imsrv.com

Free demo download,
international credit card orders.




andmtools

selection from current stock
web: www.gandmtuuls.cu.uk email: sales@gandmtonls.cn.uk

LATHES BCA Jig Borer/MiniMill Stand 4 Collets Keyless Drill Beoford 4 Backplate, Drilled, Used £ 1000 L5 Levelling Balts st of 4 £ 1000
Emce Compact5 CNC Bench Lathe,1ph Chuck Toolpost Faults ChuckVice,1ph £1250.00 Bexford & Faceplate NEW £ 4500 L5 Changegear Nuts 3 off [Unused) £ 5m
pamoy  Boxford VM3D Vertical Mill Varible Speed 30 INT, Bexford § Catchplate £ 1500 L5C-Wrench No. WR2D £ 3w
Vice,Callet Chuck £1500.00 Piatt Burnerd &° 4 Jaw Chuck £ T5m L5 C-Wrench No. WRZ3 £ Im
Emeo Compact 5 CHC Banch Lthe, induwble Tool Turret.3 Jaw. Ellistt 00 Omnimill VerticalHorizortal 3ph £1750.00 Bexdord 5 4 Jaw Chuck VGCWith Fitted LS Herizantal Milling Arbarno spacers ar nut £ 0
Fauls,1ph ~ EBRO0 gohaubin 12 VerticalHorizants! Milling Machine3ph  £1250.00  Boxord Backplate £10000 L5 Taper Turning Atachment £ 3500
Cowells SOME Bench lsthe, = & 4 Janw, Faceplate, 3 Point Tom Senior M1 i i Milling i Toolmex 6™ 4 Jaw Ind. Chuck fitted Boxford Backplate, LS/L15 Micrameter Carriage Stop £ 5000
Stendy, V. Slide Manual,| ph Vg £ 1050.00 VB £1450.00 NEW E 15500 L15 4 pasitian indexing carriage stop £ TEW
Pultra 1750 Bench Lathe, Needs Attention Lever Op Tailstock & Christen 5101 Sixis Vertical Mill Cheice,2ph From: £1500 - £4500.00 Bexford Lathe Cabinets,Cupboard, Coolant Tank Tray, LELE Travelling Steady, complete £ 300
Compound Collats £ 47500 SIP MGILDrill, NEW.3MT 1 ph, E TR Ideal for mery small lathes £ 100m Genr Charts,name plates and badges, frem £ am
Wishli 35 Gear/Pinian Hobber £1000.00 Herdstock Saddle & Aprom parts svailabile POA Harrigon Cast Iron Tailstock or Fixed Steady
1 1 1 : : f
Pulka 115W Barich Mbeeaidowek SR OstvWten) £ B0 ation 78 G Hobber EEH0 A1 orS Taistack E12500  Clamping Plate £ am
Denfard a"_‘ CNG Bunch Lutha, 1ph, Manaal £WR00 Strausak Gear Hob Sharperer £ 350.00 Bexford Change Gear Cover £ 4000 Hasrison 180 Tailstock £ 12500
Denfard Easiturn PNC2C CNC Centra Lathe, Gravogroph Model ITM, Weil Equipped, 1ph, Boxford Change Gear Quadrant £ 1500 Harrison 160 Topslide £ 10000
5" x 20" Menual Teolpost, 1pk £2000.00 Excellent Condition £1250.00 Boxford Topslide Assembly E 4500 Harrison L5 Manual £ 1500
Beodord METD 5° x 22" Gearbox, Power C.F.Stand, Taoling, Gravogroph IMZ Bench Pantograph Engraver, Boxfard Vertical Slide Complute with T Slated Harrison L5 ABC Giearbox Ezsm
Sie Fhose V4 i Ts::Ii:an: h P h 30 1ph,Teali : gﬁ ;::e%““rcsll d Boring Tablg, 8 127 x 7° G: PI . ?Em i ﬂsﬁ:rm;m g : :g
A - phens Bench Partograpl ngraver,1ph, Tooling rd T-Slotted Baring Table, " x 7" Gonzin Place o Harrison ed Steady
Beadsrd 125TCL Computét U5 Besdh Liva ICTP Alexarder 28 4 Spindle Engraver,3ph £125000  Cross Slide, NEWE 13500 Harrison LS Thread Disl Indicator £ 30
sl 100000 Hayser 38A Jig Borerdph £2000.00  Boxford Power Crossfeed Saddle Assmbly £25000 L5 1Y% Bore Headstock Sleaves £ W
Lorch AVIK Lsthe,Callnts,Cornp Siid v, Paint stripped off Hauser 284 Jig Barer3ph £1500.00 L& 174 Jaw Ind. Chuck (2 1/438TPI| £ 10000
Cabinet for repeint,chesp machine for restoration £ 35000 Tam Senior Vertical Milling Head 2MT £ 500.00 MYFORD SPARES AND TOOLING L5A Topslide Assembly £ T5m
Bexford AUD & 12" x 18° Lathe, Tooled,New Single Tom Senior Slatting Head E47500  Change Gears: LS S addle Assembly £ 12500
Phase Motor Fitted £125000 Z0TER.00,21TE7 D0, Z2TET, 00, 24TE7 100 25TE7. 50,26 T£7 50 27TE7 50, T0S 160mm 3 Jaw S/T Chuck,rev jaws L00 Taper £ 10000
Boxford AUD 5 x 22° Luthe:3 & § POWER HACKSAWS/BANDSAWS ETC 28TES.00 29TER.00, 30TER.00,31TES. 50,37TER 50,35 TES0.00, Harrison Oividing Head Division Plates, sach £ 1500
Parris 350 Circular Cut Off Sww.3ph E 650.00 4TEB.75,5T£9.00, 35TES.00, 377T£9.50 38TED.50,39TF9.50, Harrison M250 Ma-nusl £ 1500
sl BGTREShcapater e 200 Ukt 15 VBC E1B000  fyuiprs and Sith Powar Hacksaw3ph, E0M  ATERS0AITESTS, ATTEIOOOMTEIOMASTEIDSD Harrison M2 Crass Siide Screw & Nt Dol &
Bexford CUD & 1/2° x 187 Lathe,3 Jaw & Toolpast £50000  Qualtars and Smith Power Hacksaw,1ph EWS00 46TENID0ATTEN 0O ASTEN 00 50TE13.50,S1TE12.50, Handwhoel Metric Unuse d £ 15000
Beofrd CUD & 1/ x 187 Lathe, Tosled, 1ph £ 95000 Startrite 20AWWF Bandesw WGC fined walder £1450.00 E3TEDA.50,54TE14.50 S5TE14.75 56TE15.00, 57TE15.00 S4TE15.00, Harrison M250 Change Gear Cover/Buard Unused £ 6000
Bendard Industrial 1130 Cartre Lathe,3ph,GC £165000  Startrite 18-T-10 Bandsaw,3ph £5000  SSTENSS060TE1S.50,61TEIG.50,62T£16.50,63TE17.00 Harrison M:250 Tpslide, Metric, Camplete, Unused £ 22500
Myford MLT 2.12°K18° Lathe,industrial Cabines, J. Midhage HS804 Precision Circular Sawe GATEN7.00,65TE18.00 B8TE1B.50,J0T£18.50,78T£19.50 B0TE21 50, Harrison M250 Change Gears Available POA
e e Harion MO0 Sacle Orling Acchmemtanused £ 1000
T g arrison e Drilling Attachment unuse
Myford Super 7,3.1/27x19" Cabinet mounted lathe, S/C “SPRING SALE, ITEMS TO CLEAR” Harrison M300 Manual £ 15m
earhins Shn iRk \ ot 3 %2 Cast lron Surface Plate, Large Wicksteed Power Hacksaw,3ph £100.00 Harrison Mill Power Feed Gears POA
Myford Super 7,Bench Lathe, Tealing £1000.00 Reasonable Condition £50.00 3 Cast Iron Treadle Guillotine,Cracked
Mytord Super 7,3.1/27x13” Lathe Cabinet,Tocling,1gh  £1000.00 3 x 2 Cast Iron Surface Plate on Stand , Frame, 5till Useable £100.00 COLCHESTER SPARES AND TOOLING
Myford Super T Lathe & Tacling £125000 Reasanable Condition £75.00 Clarkson Drytex Grinding Dust Extractor, Colchester Bantam Manual £ 1500
Mytord MLTR 3 1/7" x 19, Biench Lethe,Iph £125000 127 % 10" x9” Castiron Box Cubs Choice, 3ph £2500 Colchastar Student Fowpdhecd Mzaust £ 15
Colche ster Triumph 2000 Gop bed 7 1/2° x 50° Tooling, (not pErfecL but useable £30.00 Clarkson Tool & Cutter Grinder, Bare Stadent £ 200
2 emmm ||| Alax 8" Power Hacksaw, 3ph £12500  Machine No Tooling £15000 ) Cobnesmgindesinpliaad B & Couck
Colchstn St il op Biad 8.4 Jo, Tavellig Bank of 3 Pollard Bench Drills 3ph VGG~ £12500  Various Elliott Meddings, Union Fillar (Mcse] 31;L0 : Llum,
B A PR e el Vickers Hardness Tester, Floor Standing ~ £12500 & Bench Drills,All 3ph Choice of 20 £35.00-£10000 ||  Colchester Student Roundhead Failstock £ o
\'EI:“- e Cotlet Chaci, 2! i rlil‘mm Lambert Type 66 Gear Hobber,3ph £250.00 Small Astra Horizental Mill Lever Op E“:“:x' :“‘:“15:::‘"""' : ::g
Ton Senior Horizontal Mill, Table,3ph,GC £15000 T L
Colchester Bantam 2000, 8177 x 20", Tooled3ph  £328000 || Needs Shight Attention £25000  Harrison M300 6" x 40" Centre Lathe, 3ph £1000.00 (| Seichester BantamTalstock Screm iNowhPart NoZ4a £ 5500
Colche ster Bantam 57 x 30" Long Bod, 3 &4 Jaw, Essex Banch Tapping Machine,1 ph £5000  Harrison L5 Centre Lathe3ph £675.00 e P Mot Taldick. £ 15000
FROCTPCoolant3ph VGC £1750.00 Small Kick Press £50.00 Harrison M250 57 x 20” Centre Lathe,3ph, Colchester Bantam/Chigmastar Saddie Apran &
Calchester Bantam 1600 5™ x 207, Tocled, Coalant, OMT 12" Swivel Tilt Rotary Table, Large!  £125.00 Noisy but Fas £475.00 Cross Slide £
acTe 3ph £145000 David Dowding Madel C Tapping Machine 3ph  £50.00 Viceroy TDS Centre Lathes, 3ph, Choice of 3 £275.00 Colchester Bantam/Chipmaster Topslide Assemmbly £ 150.00
Calehe etr Ba ptarm 1600 [Lata Type] Callet Chiick gk, Eagle Surface GrinderNo Mag Chuck or E_Uhhefmr Bantam Centre Lathe 3ph Calehastsr Bantarn Change Gears
QCTRVES 225000 Guards,3ph — . £1E|D.D_D 57 % 20 " Looks Nice but is naisy £850.00 18T 20T 21T 22T 23T 24T 26T AT 28T £ 2000
Colhester Stwdent K, 6° 5 25", Tooleddoh £ 9000 the above items subject to carriage costs and vat. gﬂﬂ:ﬂ;miﬂ-\mﬂr i gg
Colche ster Master 2500 5 1/2" x 407, Tooled 3ph £2500.00 BQT,&TIBQT £ 350
Calche ster Marstar 2500 & 172" x 407 Gop Bud, 38 4 (150mm blades) 3ph £ 25000 S1TER1.50,85TE24.00 S0TE24.00,91 TE25.00 95TERE.00, 6T 40 ST £ M00T £50 12T £60
Jaw, ACTRFR3ph £3250.00 100TEZT 00,1 27TE35 00 Colchester Mascot 1600 Travelling Steady £ 75W
Harrison LS 4 1/2° x 407 Gap Bed Centre Lathe Tosled, GRINDERS, LINISHERS, POLISHERS Metric Corversion Set, Comprises: Quadrant Gears, Colchester Triumph 2000 S/C Gearbox Casing £ 150
40 Volt Singls Phase, VGG M0 Clarkson Tool & Cutter Grinder Radius Grinding Spacers andl Studs, NEWE 18500 Colchester Triumph 2000 Gap Pisco £ T5M
Harrisan M50 570" Lathe & Tooling esppog  Asachment 22000, Mylord 3 Peln SteadyHew £SO Colchester Triumph 200050° Aear Splush Guard £ 10000
: i ? Clarkson Tool & Cutter Grinder Universal Bracket Myford 2 Point Steady, New £ 4500 Colchester Triumph 2000 Capstan Attachment £ 50000
Harrigan M300E" x 40° Centre Lathe,Teoling,3ph £1500.00 & 4 Sleaves £ 10000 Myford Screw Op Cut 0ff Slide, 2 Toolposts E 22500 Colehester Triumph Roundhenad Bedstop £ 25m
Harrigan M300 67 x 257 Centre Lathe, Tooling,3ph £2250.00 Certres for Clarkson Toel & Cutter Grindar, Eachf 35.00 Myford MLT Lang Cross Slide £ 10500 Colehester Triumph Rounclhead Travelling Steady £ 4500
Harrisan M300 8" x 40* Bap hed Lathe, Copying Alt, Box of Assorted Sleeves Fimgers for Clarkson Tool & Myford Super 7 Masnual Inc Gearbox Infe £ 2200 Colchester Student 1800 Change gear Guard £ 3000
Tacling,3ph £275000 Cutter Grinder £ 5000 Teolmex 100mm 3 Jaw, Myferd MnunLNuw. £ 12500 Colchester Student 1800 Headstock Sloeve £ 000
Harrisan 140 § 172" x 25 Gap Bad lathe Tacled 3ph J& E.Univurs-l Vee Clarp foi 310 Toel & Cutter Grinder £ 150.00 Taalmasx 180mm 4 Jaw Ind Chuck Myford Dirset Maount, Colehester Student 1800 Aack (new) £ TS0
Chaios ol 3 fumgp  WH Bandfacer3ph £ 250.0 NEWE MS00  Cojehaster Student 1800 Headstock Internal Gears POA
: g Engis 15 Rotary Lapping Machine, 1ph £50.00  Myford T Facepiste £ 300 olchesier Siudent Roundhead Flack £ mm
fertsod LR D127 23, Cap Bed Jadut Tt Alexarder 2CGC Single Lip Cutter Grinder, Cabinet Stand, Mytord 9 Faceplate NEW £ 4000 Cojchester Student Roundhead 12° Faceplsts £ B500
Turning Teoled, Variakle Speed,1ph £1450.00 Single Phaze Colletz,VGC £1250.00 Myford 4.1/Z Cotchaplate £ 1500 Calehastsr Stident Roundhesd Americal Toslpast £ ;M
Harrison LSA 117x25" Gap Bed Lathe Toolad £ 850.00 Deckel 50 Emgraver Cutter Grinder,Bench Myford & Backplate £ 18m Student ads Sleave £ 2500
Harrison L53” x 257 Lathe Tooled Coolant, Manual3ph £ 75000  Meunting Collets 3ph VGG & 612000 Mylord MATS Y Black £ 120 olchester Student Roundhead Change Goars, from £ 1500
Britan Repetiion Lathe, Collets Bar Feed 3ph £ 500.00 ;"f"":":”;: % 16" Heawy Duty Belt Linisher, e mw: grm :l";h_“'-::":"ﬂ Turrot VGC i ?::g Student Travelling Steady £ 300
ide pane: ceRs e e Colehester Stdent Roundhead 18” Fucaplate £ 85m
Taylar Capstan Lathe, Cut off Shde, 3ph, 2HP £ 6000 Teylor Hobsan Model G Engraver Cutter Grinder,Tph £ 450.00 Myford ML Seddie/Apron: & Part Topslide Assy £ 17500 Colchester Student MKl Apron dssemibly £ 17500
Hause Jig Grinder, Well equipped 3ph £3790.00  Myford Super 7 Cabinet Stand with Cupbioard, NEW 160mm 3 Jaw Chuck, LU Fitting £ 18500
DRILLING MACHINES Eagle Hand Op Surface GrinderMag Chuck3ph £ B00.00 Rusty Bettorn Edge,Leng Bed £ 20000 NEWW 200mm 3 Jaw Chuck, LD Fitting £ 22500
Bux Magnetic Base Drill 110 Volt, 3 MT £ 25000 Jones and Shipman 540 Surface GrinderMag Chuck 3ph £1650.00 Myford Super 7 Saddle, Apron & Crass Slide £2500  oiehester Mascat Roundhead 27 Faceplats £ 10000
Cincinatti Milacran 2 MT Bench Drill 3ph £ 17500 Jones & Shipman 540 Surface GrinderNo Chuck 3ph £ 850.00 Myford MATA Vew Blocks £ 150 Colchester Mascot Roundhead 12 & Juw Chuck £ 10000
Aciora Bench Tapping Maching (small) 3ph £ 20000 :-I""‘ T':‘:°:' G'i:‘:!’—?ha - : ﬁﬁ :‘:f:vi\‘,":‘::“"“‘a Halder far Myford A4 Colehester Mascot Roundhead 10" Catehplate £ 3000
. ; Hliott §° Pedwstal Grinder,3pl od lathe Colehester Mastiff D1-10 Camlock 207 Faceplate,Drilled £ 100,00
Obdack: Topping Machin 3ot P LIB00 ol Toclpast Unishet3ph £12500  Myford Divicing Huad & Tailstock.2 PDivision Plates, sz
Pollard 3FX High Spaed Bench Drill 3ph 200 el Rotary Fling Machine 2gh £ Immacalste EAEM cyrrERs DRILS ETC
Thoka Arbe Ne.2 6 Station Turret Drill Head 3MT £ 175.00 Canning ZHP Polishing Spindle3ph £ 350.00 Myford Supar 3/MLT Boring Table,Immaculate £ 6500 Set of Diill Blanks 116" - 1/2° £ 3500
Sparas svailabls for Fabeo Dirills £POA  Samand DE Tool Grindei/LapperCoolant light3sh £ 12500 Myford Large Tyne Machine Viee £ 4800 prorse Taper Aeamer £ 120
H & G Z3N Bench Tapping Machine Fitted 1647 - 1/4” Drill 1"Herizontsl Side and Face Cutters 1" Bore 47, ', 6
Chuck,3ph £ S0 SHAPERS HARRISON SPARES & TOOLING each E500, 500 &€ 800
Ajax M8 Taolroon Slotting Machine 3ph VGC £1600.00 L5 ared LG Gears David Browen No.15 Floating Reamer 47-57 £ S0m0
New Wander Bench Top Die Filer,1ph £175.00  20T25T.26T.287327347T,367,38 £ 180 puuad Brown No.12 Flonting Reamer Cap SMT £ s0m
MILLNG MAGHINES Alba 14 Shaper3ph,VGC £31500  ISTATTAITAATASTASTAST £ 200 g pssored Reamers up to 1° £ 4500
Cantec 2 Horizental Mill Stand 3ph £35000  Main Gear for Albe 14 Sheper & Box of other Spare Parts £ 10000 40TS0TSETSET £ 2500 10 Asearted Roamers -7 £ /0
“Wiceroy Horizon Vertical Mill, 3MT Spindle Chuck Swivel Main Gear for Elliott 10M Shaper £ 75.00 GOTEIT BAT BS5T 66T /59T £ 3000 B & 5No5 Socket Reamer £ 100
Head 3ph VGC £129000 TR, £ 350 gyyrment of Tool Stasl, 20 Bits for £ 100
Warca § Speed, SMT MillDrill Stand,1gh WGC £ 65000 E:"FU"L‘ 3"“:‘::":‘“;"3"::51 ; ﬁlgﬁlfg&mm‘m & : ﬁg 20 Assorted 1 MT Drills £ 2000
i i i i ang Goars (Also Fit Sauthbonds| : o, MER 151, 120 o 10 Assarted 2 MT Drills £ 250
Contec 2A Horizontal/Vertical Benc h Millimg Machine, 16T-£10,18T-£ 11 20T-£11 21T-£11,220-£11 Z3T£11 24T-E11, 12T 1307 £ 5000 et g 2" it
IMT, ol Chanck N Tk . E91S00  ogmg ZITEN1 2N AT-L1231 TI23TTE12357£12, 1z 38T 00 g T il £ 85w
Deckel FP3 Vertical/Horizantal Mill DRO,Light,Colbats, Chuck, BT-£12.3TT£12.38T-£14,40T-£14 41 T£14 AZT£14 The fallowing gears with s plined bores we have available for 50 Assorted Straig ht sharsk Drills: to Approximately 12 £ 2000
Clamp Kit3ph £375000  AAT-E14AST-£1446T-E14 40T-£14 50T-£15,52T-£15 SIT-£15, M250 Iathes 20 Assarted Horizantal Millng Cutters £ 2m
KRV 3000 Turret Mill Varisble Speed, Power Long, B4T-£15,567-£ 15, 58T-£15,607-£15 84 T-£15,11T-£18,F57-£18, T4T-£18, 35T ADT 44T AST 55T 507,727, 76T, 78T, 81T 247,827 58T 23T 4O Compou Quarity of B. Wagner Tangewtial Thraading Dies £ 75000
DROAQINT Spindle,Vice, Collet Chuck Light,Coclart Excellent SOT-£20,88T-£2, 100T-£25,127T-£30 nd Prices as above. 20 Assaorted End Mills/Slt Drills up to S Shark £ 2500
Condition 45" x 12" Table SHP3ph gxspon  'OWN2TT Compound Gear £ 500 & Faceplsts £ 3M 10 pssarned End Mill/Siot Drils 1"and LU Shank £ 2500
: : 12771387 Compaund Gear 2 G600 1K Facerhs L5780 TELEPHONE ENQUIRIES WELCOME ON ANY TEM OF STOCK, WE
Bridgeport Turrot Mill. Powsr Both Ways, DRO,Coalant, S4T/ET Compound Goar £ 3000 & Catehplste £ 1m
: HOLD HUNDREDS OF TEMS THAT ARE NOT LISTED, FULL STOCKLIST
3phLow Line Motor £1550.00 TIT/I8T Compound Gear £ 3500 NEW 180mm 3 Jaww Chuck, LOO Fitting £ 18500 AVAILABLE. AL ITEMS ARE SUBJECT TO AVAILABILITY, AL PRICES
A Turret Mill, PF.Coolant Light HF.AD INT Spindle, 31T Tumblar Reverse Gaar £ 120 NEW 200mm 3 Jaws Chuck, LOD Fitting £ 1500 ABOVE ARE SUBJECT T0 CARRIAGE AND VAT AT 17.5%.
Imperial 3gh £1650.00 Beodard Marual “Knew Your Lathe” New Copies Burnerd B 174" 3 Jaw Chuck LOD Teper Mount £ 7500 WE DELIVER TO ALL PARTS OF THE UK & WORLDWIDE.
Habbyenat BEE 65 Milling Head, IMT. & Cutiar Haldais, 1ah £ 38500 & Drawrings & Parts List £ 2500 T and Z1/4" % 6TP| Bockplates £ wm SOUARE RRSHO
s A 3 ’ Baxford 4 Chuck B ckplate, NEW £ MO &1/ x 6TPI Backplate £ 220 il T TS REENEE AND WRREe

BCA Jig Borer/Mini Mill Stand,Collets 3ph, GC £1250.00 EQUIFMENT
E 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
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

= Telephone 01903 892510  fax 01903 892221
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= CLASSIFIED

Send to Model Engineers’ Workshop Classified Department, Highbury Leisure,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BRE OEL Tel: 01689 BB6650 Fax: 01689 BB6666
All Advertisernents will be inserted in the first available issue. There are no reimbursements for cancellations.

At

Advertisements

All adwertisements must be pre-paid.

nents (Di

of business to make that fact clear. Consequently all trade ads in Model Engineers” Workshop carry this T" symbol

| ) Order 1977 - Requires all advertisements by people who sell goods in the course

MODELS & MATERIALS

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 0OAU
Telephone 01427 884319 Fax 01427 884319

BLACK-IT?

Easy to use Chemical Blacking for lron and Steel
Produces a professional satin black finish in less than 15 minutes
Standard kit (4 ¥ 500mi) ideal for modelmakers £27.99
Large kit (4 x 2 Litres) £64.99
Black-it! kit for Brass £16.99
All prices include VAT & next day delivery

PLEASE MENTION MODEL
ENGINEERS WORKSHOP WHEN
REPLYING TO ADVERTISERS

ALL MODEL STEAM
ENGINES REQUIRED

Any gauge, any condition including static
models, unfinished projects OR JUST
PLAIN WORN OUT!

Also Stuart Turner, Bing Marklin, Traction
Engines and Boats.

Even complete collections. Will call and
pay cash

Distance no object!!

Tel: 01507 358808

Pixel-Plus, Bryncroes, Pwllheli, Gwynedd LL53 BEH
Tel/Fax 01758 730356 Access, Visa & Switch accepted
For more details, visit our web site at www.black-it.co.uk

MODEL ENGINEERING SUPPLIES (BEXHILL)
www.mode I:a'ntrm;grm I,' co.uk

MODEL LOCO ROL
USED STOCK LIST £1.00 INC PP

VISIT OUR SHOP FOR GOOD USED LATHES AND TOOLING PLUS RAW
MATERIALS AND FASTENERS

Phone/Fax 01424 223702 Mobile 07743 337243

Free Metals Stocklist for Brass, Copper
Aluminium, Bronze, Stainless Steel, Silver Steel,
and continuous Cast Iron.

metal-trader.co.uk Itd. "Greenways"
lles Green, Far Oakridge, Stroud,
Gloucestershire, GL6 7PD.

Telephone: 01285 760818.
Fax: 01285 760819
sales@metal-trader.co.uk

SOCKET SCREWS
Cap. Csk. Button. Set { Grub). Shouldey
METRIC. BA. BSF. BSW. UNF, UNC
Hexagonal & Slotted Screws Nuts & Washers,
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper To-ols

NO MINIMUM ORDER PROMPT SERVICE
36 packets of socket, hex. and slotted screws

Pack 1.BA  8BAto 2BA. % g

Either pack on offfer to you

for only £24.95 + £2.95 plp ,);aé i ﬂ ff f 4’

Send 4 x 15t class stamps for our latest catalogue
Special offer* * ** * Workshop Discount Pack ™ ** * *

Pack 2. Metric M2 to Ma.

Catalogue value of pack is over £35.00

Send for this offer and benefit from a very

useful stock of screws in your workshop. {!' Ei é’

G  175cu Rood, Bexhilon-Ses. E. Sussex, TNAD 1EE e E-mail:
MODEL MAKING METALS PEATOL
Y. o 12in. dia. bright steel.stainless steel, bronze, spring steel, brass, LATHE

aluminium, silver steal, steel tubes, bolts, Nits & scrows, tap dies +
driils, white mietal casting alioys. Fine materials, chain, plastic, Lathe
milling machines and equipment, new and secondhand.

Mail order natiomwide and worldwide callers Mon.-Fri. 9-Spm.
Access/\Visa welcome
Send now for a free catalogue or phone:

Milton Keynes Metals, Dept. MEW,

Ridge Hill Farm, Little Horwood Reoad, Nash, Milton Keynes,
MK 17 OEH Tel: (01296) 713631 Fax: (01296) 714155

Peatol Machine Tools,
Harborne, Birmingham

£160 including 3 or 4 jaw chuck. Milling attachment
and other accesseries available.

Centre height 21" distance between centres 9.
Full details send 2 x 2nd class stamps,
M.E.W., 19 Knightlow Road

BA78PS Tel: 0121 429 1015

www.peatol.com

You will not be disappointed. Refund guaranteed. ‘(‘m gf
Emkay Screw Supplies (M ’

74 Pepys Way Strood Rochester Kent ME2 3LL

Email: emkaysupplies@onetel.net.uk

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

PRECISION MACHINING
FOR MODEL ENGINEERS

Trade enquiries welcome. Est. 36 years.
Write G, Plume
137a Erith Road, Bexleyheath,
Kent DA7 6BT

Price inc. VAT

www.mkmetals. sagewab.co.uk
email: sales@mkmetals.co.uk

or Tel: 01322 5564516 anytime

» DOWN TO EARTH PRICES NOW

- The Choice of discerning engineers

L - These machines win on performance
DON'T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schools loyally served, supported by
masses of apprecialive letters from our customers,
from over the entire nation, for all to read when visiting.

30 years establishment, as lifelong toclmakers &

STILL OUR
FIRST CHOICE

w retailers: A well proven combination for offering best
4 ‘ i i ies witl 8 $oubl
ot possible service & advice, with no fuss & misleading doubts.
=': If not serwed by us before, TEST US for an initial introduction.

Just 27p SAE will bring you a most in~depth informative brochure,
followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue.
SHOP AROUND by all means E’|cy an ”'|: ESSE u#rrc:f's airation
50 would we, but these fantastic 2 3 ence
offers should apply the brakes.,  press i
ALL YOU - well scru nwec‘ and not our choice,

rv . PAISLEY BE THERE IF YOU CAN

Cl3gg, inc. VAT

maost pcpqlar M Ul 105

machines, when 195 Leylands Road, Burgess Hill
odered 16 PASLEYS  CL430  £565 M'I{g:(;-lI!;‘E Wes! Suscex AH1S 8HR

Mobile

gc;?:rc;ér;:cgréclnm cL500M £650 Tel: (01444) 242266 07748697290
irect from

Clarke's Main Warehouse. CL300M £360 Give us a ring for a chat - VISITING BY APPOINTMENT

‘“Where Are We!!”
www.simplycnc.com

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!

From only

o s : o
(l!}ll‘;ffl;/;_-" = 5 SR ‘\.{ £39o inc VAT

The Ciriving Farce i Awomation
Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK




Bede Tools X MHlachinery

New & Used Tooling & Light Machinery Bought & Sold

PROJECT MACHINERY

VISIT OUR NEW WEB SITE - www.projectmachinery.co.uk

Lathes:
Boxford AUD MKII 3&8 Jaw................

Boxford BUD MKIII 3 Jaw

Boxford TS 10.20 Metal lathes (choice of 2) ..

Colchester Bantam 2000 3 & 4 Jaw Gap Bed Face Plata

Faglan 5 3 & 4 Jaw & Tooling..............

Leinen & Boley Model LM 3 & 4 Jaw Collets & Tooling 240 Volt ......

Viceroy Metal Lathe 3 Jaw & Coolant.....

Milling Machines:
Boxford VM30 Collet Chuck & Goolant

Drill Machines:

Boxford Floor Standing Drill Machine - 2MT .
Fobeo Star Floor Standing 1MT ...
Startrite Mercury (Bench model)
Union Floor Standing Drill Machine 240 Volt - 1MT
Union Bench Drill Maching = TMT .........ccoouecunearen.d

Woodwork Machinery:

condition

A sample of our current stock includes:

o Lathes
Myford ML7, single phase, equipped £650

Smart & Brown A, 5" x 22", feeds & gearbox, equipped inc. collets ............ £975
Colchester Bantam 1600, 5" x 20, equipped .....cccccc...
Viceroy, 5" x 227, single phase, well equipped, nice condition

- £995 Harrison M250, 5 1/2"x 30", equipped, almost as new condition. ...£2600
s Dean Smith & Grace 13 x 30, nice heavy duty lathe, equipped ............... £950
21500 Mills

Harrison vertical, 30"x 8" T, power feed, geared speed change, nice

Kity 10" Table Saw 240 Volt ...............

Unoion Graduate Wood Tuming Lathe with Chisels 240 Violt ...........
Wiceroy Educator Bowl Tuming 50 Bed & Tooling ( choice 2 )..

Zyto Tyzak 10" Table Saw ..................

Misc Machinery:
Oxford Oil Filled Welder........

Sylbo 150 PSI Compressor...

Wanco 14" Belt Linisher
Viceroy TDS9 Floor Standing Polisher

Grinding Machines:
Exel swing Grinder 5 x 10 Mag Table ..
J & 5 1310 Cylindrical Grinder & Toollrlg

All Major Credit Cards Accepled
Photographs of all Machines available by Email or Post.

Machines listed are a sample of stock.
Can Deliver Nationwide with Pallet Line at an excellent cost.

Unit 35 The Royal Ind Est Jarrow, Tyne & Wear, NE32 3HR

mmmmm  Tel: (0191) 428 6575 Mobile: 07966 285 390
Y54, Email: bedetools@yahoo.co.uk

Semco, (bridgeport copy) 48" x 9" T, power feeds, DRO, crome slides ...
Bridgeport, 42"x 9" T, DRO, crome slides, rebuilt by Bridgeport 1992 .....£2250
Arboga Swedish built mill/drill, 24" x 10" T, 3 morse taper .............

Adcack & Shipley 1ES, vert'hori, 30"k 8" T, power feed etc.
Emco FB2, mill/drill, geared head, 24"x 6" T, power feed, cabinet stand.. £9?5

. £305 Ajax AJ3, (Bridgeport copy) 48" x 9" T, power feeds, 3 axis DRO............. £1850
Various
Fobco 10/8, heavy duty pillar drill, 3mt, 10 speed, superb condition .......... £595
Meddings MF4 10 speed pillar drill £375
Kingsland 45 ton, 5 station universal iron worker ...... £2600
Sealy 50 ton hydraulic Qarage Press .....occceceeeemrerisceeseneeenie sesssmeserennsses £495
Edwards 3ft pneumatic guillotine £395

MCR airoblast pressure pot sand blasting unit c/w dust extractor etc

superb £1150
To Clear

Alexandra pantograph engraver free standing, 1 phase ..........ccccceeee e £150
Power Hacksaw 1 phase, 85 NEW .........cooeeinmerins e ren e sns seese e e £150
Myford 7 bed- as new (green).... £200
Harrison horizontal mill, superb condition £250

Part exchanges always welcore, other machines available, can deliver nationwide fHFgﬁ Wycombe)

Telephone 01494 481 682 (day & eves)
Mobile 0775 2659904

ENGINEERS
TOOL ROOM

The tool supplier for Professional &
'odel Engineers

CUTTING TOOLS: HSS — COBALT —
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sets

Reaming: Metric, Fractional Hand and
Machine.

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

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

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

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

Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New” Tool Catalogue available FREE —
Send for one today

CHEGK OUT OUR SPECIFIGATIONS & PRIGES
BEFORE ORDERING YOUR MACHINES - Contact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 2ET

— R.A. ATKINS ——

MYFORD ML10 LATHES CHOICE ..
SIMAT 101 INST LATH....coocciecs e
PULTRA PRECISION LATHE TOOLED
LORCH LLV. LONGBED LATHE .....
MYFORD ML 7 LATHES. 19"BENCH ..
MYFORD SUPER 7 LATHES FROM.
MYFORD SUPER 7B LATHES FROM
BOXFORD AUD MKl LATHES CHOICE ..
BOXFORD MODEL A 28" BENCH LATHE
VICEROY 250 X 24 LATHE TOOLED ........
WARCO MINGA MILL DRILL
CHAMPION MILL DRILL + POWER FEED .........
SENIOR QUILL FEED 4 SPEED VERI HEAD
BOXFORD TAPER TURN SUIT AUD SERIES ...
MYFORD VM € MILL
SENIOR 8" ROTARY TABLE..
MYFORD SWIVEL WERI SLIDI
100"S MODEL ENGINEER TO Q
WE URGENTLY REQUIRE TO BUY WORKSHOPS
HUNTS HILL HOUSE, HUNTS HILL, NORMANDY,
GUILDFORD, SURREY GU3 2AH
Tel: (01483) B11146 Fax: (01483) 811243

Operate three phase machinery from your
single phase supply system.

Transwave

CONVIRTERS
www.powercapacitors.co.uk

Power Capacitors Limited
30 Redfern Road, Tyseley, Birmingham B11 2BH
Tel: 0121 708 2811/0121 708 4522 — Fax: 0121 765 4054
E-Mail: transwave@powercapacitors.co.uk

Slip Gauges .05" 4.0" £25 boxed, milling chuck
metric imperial collets £50.00. Tel: 01233 770318
(Kent).

Sealey Bench Top Mill Drill inverter speed control.
Power rise and full head. Too many extras to list.
£50.00. Tel; 01733 751737 (P/Boro).

Myford Super 7 Bench Model, 3 jaw chuck, spare
4 sided tool post, reverse switch, steady, carriers,
dogs, various other bits. £1,200. Tel: 01895
253259 (Middx).

Contents of Model Engineering Workshop
£1500. Pinnacle lathe and mill, drill and all tools.
Tel: 01628 482276 to view.

DIAMOND WHEELS

All Shapes for all machines:
Quorn, Worden, Stent, Bench Grinders

Prices from: £34.95 mc var

L
- ~——

Eterna’

——TOOLCO

The home of good quality used tools and machinery

www.toolco.co.uk
or send for full itemised stocklist.
Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 45P
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

WE BUY, SELL & EXCHANGE

TOOLS, MACHINERY MATEF{IALS PART BUILT
0s, MODELS E

WORKSHOP TOOLS MACHINES MODELS
WANTED - WE COLLECT & PAY CASH

M.E. SALE & EXCHANGE
Compass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968
Long S.A.E. ffor List

PHASE CONVERTERS

Static and Rotary Phase converters 0.4-kW to 32-kW to run 3-
phase 415 V machinery from a single phase 230 V. Speed
controls, Fwd & Rev Switches, transformers and components.

BOOST ELECTRICAL ENGINEERING

www.boost-energy.com
Tel: 0118 903 4881 Fax: 0118 903 4882




Wanted MEW issued 81, 82, 83, 85 and 89. Good
price paid - call Terry on 01474 332671.

ML7 Makers Instruction Book and ML7 Manual
Bradley offers? Wanted User Guide for Smart and
Brown M Type Lathe. Tel: 01209 831025
(Comwall).

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP
and want it handled in a quick, professional no
fuss manner? Contact David Anchell, Quillstar
(UK) Ltd (Mottingham).

Tel 0115 9255944 Fax 0115 9430858

All 5”g LOCOS WANTED.
Hunslet, Jinty, Simplex, Speedy, BR
Class 2, Horwich crab BR 8400 tank,
Maid of Kent, Black Five, Jubilee,
Royal Engineer, Bl Springbok,
Torquay Manor, Castle, A3/A4 etc.
Partbuilt or finished.
Nationwide Coverage.

Please telephone Graham

0121 358 4320

TOOLS PURCHASED - hand tools & machinery
whole or part collections — old and modern. Will
call. Tel: Alan Bryson, Taunton (01823) 288135.

Wanted: Plans for 3'/," Princess Royal Locomotive
and Tender to H.P. Jackson Design. Castings for
above. Tel: 01423 560729 (Harrogate).

Wanted: MEW's 1-25, 89, 90 and 91. Must be in
mint condition. Tel: Eddie at 02085 662173
(Londaon).

Wanted: MEW magazine No. 79 in good condition,
Tel: 49 212 247 1368 (evenings) or email:
huduessel@compuserve.de

Wanted: MEW copies 1-21 inclusive:
Remuneration and carriage. Tel: 0118 942 8721
(Berks).

Large Electric Mobility Scooter for spares or
repair. Components may be suitable for electric
loco drive. £75. Tel: 0121 704 4323 (West Midland).

PHASE CONVERTERS

2HP TO 50HP

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

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

Motorun Phase Converters
23 Waldegrave Road, Teddington, TW11 8LA
Middx. Tel: 020 8977 0242 Fax: 020 8943 3326

Ansaphone Service After Hours

LATHE PARTS

Lathe Parts and Gears for most makes of
machines + accessories and Tooling Special
parts made and Reconditioning service.
For more information call

Division’Master Convert your rotary table, dividing
head, or dividing attachment to CNC
* ALL DIVISIONS from 110 9899 - NO GAPS, NO DIVIDING PLATES!
+ ANY anguiar movement up 1o 360 degrees
+ Positions 10 11/2008h degree (with 801 worm rabo)
» Configurabie for drive ratscs to 5000 1 and mctomn 10 ZA/phase
+ Shores up 1o 4 different configuration ‘peronalities” for dilerent rotary
SOyt MOROE SDoed 16TLNgS 610
» Comvarted §° Homge and 4° Vertex rotary tables avaldabde 10 coder
* Motor monnting and couplng availatie for Homge 6 and Vertex 4°5%°
rotary tabiles, and BS0 drviding heads:
+ Shepped motory from 100 oz-n to 1000 oz-in avaliabie 1o order
* Contact us or visil our webete for full details and Iatest prices

“Inde xing Without Pain’

IevissenMaster LId Poy Crrorwg, Sabe, MA3 AN K

The Taig Lathe” by Tony Jeffree. A must for owners of this
versatie lathe (a%0 known as the Peatol lathe )

Wy | /vweiable for only £15 + £2 PAP from DivisionMaster Lid., or

.

rom Peatol Macthvne Tools. 19 Knaghtiow Road Harborme,

Sermingham, 817 8PS, 0121 429 1015

or see, www.latheparts.co.uk

(24 hr update)

www.tradesalesdirect.co.uk (rrade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist of
used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ
Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.

WORLDW IDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

Titanium Off-Cuts, round bar, plate, billets, sheet,
various lengths and thickness. Price £8.50 per Kilo.
Tel: 01234 888800 (Bedford).

For Sale Colchester Student 6 Lathe round head
gear box, speed range, 45 to 1000, £50. Jones &
Shipman Cylindrical grinder, gantry type, on
original stand with coolant, light. Table 16" x 5", 3
phase works well off converter, £250.00. Tel:
01603 722023 (days), 01603 626522 (eves).

New Peatol Lathe complete with extras & ready to
use. Included 3 & 4 jawed chucks, vertical slide &
collets to do milling. Machine is only 4 months old
& hardly used. Total cost was £400, will accept
£250 o.n.0. Tel: 01394 285195.

For Sale Boxford ME10 lathe, v. good cond on
Boxford steel cabinet. 3 & 4 jaw chucks, faceplate,
milling vice, various tooling, cutters ete. Tel: 01457
87 2380 or email: vincb@6ppc.fsnet.co.uk
(Manchester area).

Dore - Westbury MKII Vertical Mill gearbox,
/;HP motor, TIR 0.0015 in. Offers around £580.
Tel: 01829 732167 (Tarporley).

CNC Miller based on Rishton; also lathe based on
Myford £1,500 both. May split. Tel: 01422 360982
(Halifax).

Myford ME® Lathe 31/, 3 jaw chuck. 5 faceplate
drill chuck rotating centre. £350. Tel: 01323
873706 (East Sussex).

SC Lathe 65 x 350 mini for (variolur), 3 jaw chuck,
low speed attachment, change gears, drill chuck,
£275. Tel: 01354 680032 (Cambs).

Myford ‘M" (Drummond type) Makers Stand 3
jaw chuck collet adaptor £300. Tel: 01354 680032
(Cambs).

Myford Swivelling Vertical Slide £150, Myford
Dividing Attachment 2 plates £300. Tel: 01354
680032 (Cambs).

71/4 Duchess locomotive wanted by collector. A
very good price payable Tel: 0121 3584320.

For Sale Small motarise bench top shaper.
Approx 6 inch stroke. Good condition. 3130.
Buyer to collect. Tel: 01327 351274,

Abbwood V/Mill Lathe Attachment 31/2 + 2/HT2
morse, very good condition. Similar to Rodney
Rare item. Offers? Tel: 01209 831025 (Cornwall).
Peatol Lathe Wanted in good nick for one of my
students. Details to Barry Hipwell, 123 Park Road,
Loughborough, LE11 2HD or phone 01509 215619.
Shaper GHS 5” Hand Operated Bench Mounting
Buyer collects, near Oakham £180. Tel: 01572
756069.

Myford ML7 Lathe complete with stand, new
motor four way tool post and grinding attachment.
£600. Tel: 01772 622753 (Lancs).

4” Drummond Long Bed incomplete suit owner
round bed increase capacity or make woodturning
lathe £50. Tel: 01932 225557 (Middx).

Clarkson S-Type 2MT Imperial Colletts /" - 5/g"
£55. Quom with motor 6 wheels accessories £260.
Tel: 01579 320602 (Cormwall).

MILLING CUTTERS
INDUSTRIAL QUALITY

[As reviewed in M.E. Workshop trade counter No.98)
8% M42 Cobalt by Mail Order

Imperial Sizes Available in:
Threaded shank slot drills

Short FC3 throw-aways

\ Threaded shank end mills
% Long FC3 throw-aways

For free stock lists & prices
For milling cutters & other M.E. tooling
Including indexable carbide tools

CALL Clarke Engineering 01603 722023 (days)
CALL Clarke Engineering 01603 426522 (eves)

All 3',”g LOCOS WANTED.

Tich, Juliet, Rob Roy, Firefly,
Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, etc.
Partbuilt or finished.
Nationwide Coverage.

Please telephone Graham

0121 358 4320




HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311.
www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times : Monday-Friday 9am-5.30pm — Saturday Morning 9am-1pm
10 minutes from M25 — Junction 3 and South Circular — A205

THES
OXFORD TUD 4':" x 20" MK11 3 jaw chuck, cabinet stand, hand feeds . LChoice £355
OXFORD CUD 4%2" x 20", changewheels, 3 jaw chuck, cabinet .. ..still only £750

OXFORD AUD 4%," x 20", gearbox, 3 jJaw chuck, cabinet stand...... inre real Iy nice condition £1250
OXFORD CUD 5" x 22" MKIIIl, ciwheels, 3 jaw chuck, 4 way toolpost ...
OXFORD BUD 5" x 22" MKIIl, ciwheels, power cross feed, T-slotted cross sllde
OXFORD AUD 5" x 22" MKIIl, gearbox, power cross feed, T. slotted cross slide, cabinet smnd

......... very nice £1625

OXFORD 1020 INDUSTRIAL 5" x 20", geared head, power feeds, cabinet stand
- clean £1750 - L

OXFORD 1130 INDUSTRIAL 5'2" x 30", geared head, gearbox, power feeds, Asquith 5MT Raskin 14 Ton
G & 4 jaw chucks, spalsh tray and light — radial drill power press
COLCHESTER BANTAM 1600 model, 5" x 20", geared head, power feeds, gearbox li]

COLCHESTER BANTAM 2000, 5% centre height x 30° between centres, 13" bore, 16 speeds, W™=
D13 camlock fitting, 3 and 4 jaw chucks, Dickson tool post, bed stop ’
in very nice condition and LATEST MODEL MADE £3750 &
COLCHESTER STUDENT Square head, 1500 revs / 2 speed motor medel, geared head,
gearbox, imperial / metric, power cross feed and gap bed, dual dials, 3 jaw chuck, taper tuming,

coolant, etc. ... £2.950 B8
COLCHESTER MASTER 62" x 36", gap bed, gearbox, power feeds, coolant . ...............Nice £1750 |
COLGHESTER MASTER SQUARE HEAD 62" x 36" Precision Lathe, gearbox, power feeds,
chucks, Dickson tool post.. in nice condition £2250 |
COLCHESTER MASTER 2500; short and long bed lathes well Quipped .............cc.c...........£2050 g
COLCHESTER TRIUMPH 7%2" x 25", 3 jaw chuck, Dickson tool post
........ very nice ex. college Each £3950 Trillmpll 2000 Victor Eagle RJH 4"
[EMCO COMPACT 5, 472" x 12", bench lathe complete with 3 jaw chuck and tray in almost new 30°/gap bed surface grinder horizontal
m:mgou L5, 4%:" x 24", fully tooled, complete with clutch.....one of the best start up deals gggg mmple‘ie W'“I ‘"I'IISIIEI' cnmplete
'y 2 - ly p—
HARRISON 140, 5Y" x 24°, geared head, semi gearbox, 3 jaw chuck, gap bed, power feeds, clulch extractor, coolantand  with built in extractor

....... £1400 magnetic chuck
HARI‘-\ISGN 140, 5Y2" x 24", geared head, gearbox, gap bed, power feeds, tooling, coolant......£1725 =
HARRISON M250, 5" x 20", gearbox, power feads, 3 & 4 chucks, ex-services nice condition £2950
HARRISON M250, 5" x 20", gearbox, power feads, 3 and dchucks

...... nice condition and 240 volts from new £3250
HARRISON M250, 5" x 30", long bed, gearbox, power feeds, chucks. Acurite Ill DRO on

Tom

e

cross-slide, dual dials ... ...In very nice condition £3250
HARRISON M300 &" :<24" precision lathe, geared head, gearbox, power feeds, 3 jaw & 4]aw 4
AR o T e e e T S T oice £3250

HARRISON M300 6" x 24" precision lathe, geared head, gearbox, power feeds, 3 jaw chuch
Dickson toolpost ...This machine is 240 volts as new and in very good all round condition £3550
HARRISON M300 6" x 40", geared head, gearbox, power feeds, gap bed, 3 jaw & 4 jaw chucks, Emco Gompact
fixed steady .In very nice condition £3750 5 lath
HOBBYMAT MD65 22" x 12" screwcutling lathe with changewheels and some tooling .as new £395 e

MYFORD SUPER 7 32" x 19" changewheels, 3 jaw chuck and tooling ...Choice £950 - £1150 complete with

MYFORD SUPER 7, 3V2" x 19" 3 jaw chuck, power cross-feed .......... .Late model Choice new chuck

MYFORD SUPER 7 32" x 31" changewheels, 3 jaw chuck and tooling

MYFORD SUPER 7B 3'2" x 19" gearbox, 3 jaw chuck and tooling.........

MYFORD SUPER 7B 3'2" x 18" gearbox, power cross feed, cabinet stand, tooling = Raglan /

MYFORD SUPER 7B 3'2" x 19" gearbox, power cross feed, 3 jaw chuck and tooling on stand / Lﬂﬂejohn
excellent condition from new and NOT re-conditioned ... 3550 ~
X

MYFORD C7 CAPSTAN LATHE z
MART AND BROWN collet lathe complate with cross / top slides and collats ...
ICEROY TDS 1 GBL 5" x 24", gearbox, power slides, 3MT tailstock complete
ith fiscad steady

TOO MANY LATHES TO LIST!!

7 -y
ILLING MACHINES (V — VERTICAL, H — HORIZONTAL) Harrison M300 Myford Super 7
CIERA F3 Universal milling maching complete with collets Vie" — 5/8" & 2MM — 20MM, suds and 40" lathe lathe in very @
Bt by el B0 OO COMKIION ... oo e oo anii s anasianss i s Shsims a3 54 s S e S
OXFORD VM30 vertical variable speed / 30 INT head, table 217" x 6" + Abwood vice and chuck complete with gap, nice condition
....... £1500 chucks and travelling steady

RIDGEPORT vertical belt head 2 speed {short motor) head, A& powered head,

arbox table, 42" x 9" table...... ling work hence £750
ENTEC 2A Vertical/Horizontal, swivel 2MT head, 16" x 42" table, pedestal model |
ENTEC 2B Horizontal, 1" arbor, table powered, 3 ph motor, single phase main motor...
ENTEC 2B Vertical/ Horizontal, quill 2MT head, 25" x 5' table, pedastal model.....
LLIOT MINIBORER (Jig borer) collet fixture head with good selection of collets, .
LLIOT '00" OMNIMILL V/H 3 Morse taper quill universal head, 28" x 7Y2" powered table . £1250
ARRISON Vertical 30 INT swivel head & clutch, 30" x 8" table / powered £
ARRISON Horizontal, 31" x 8" powered table St

RRISON H/V 30 INT swivel head & clutch, 30" x a ble/powe:

ARLOW VERTICAL TURRET TYPE MILL, 3 MT, 28 x 7" a
E .. favourite mill for its height under the head £950  Myford Super Aciera F3 Boxford 1130
YFORD VINE turret type milling machine in nice condition complete with R collet chuck.....£2400 7B power universal lathe
IP RF30, vertical milling/drilling machine complete with accessories........... Still only and New £799
M SEu‘lon M1 horizontal, 25" x 6" powered table, 1" arbor £575 :’:ﬁsngevi?. ]:stzg g:g“lgetr:ﬁ::'“go"m
M SENIOR M1 V/H, 25" x 6", 2 MT, 17 arbor. ...Selection £1200 - 21950 P

M SENIOR ELT MAJOR, 2 MT quill feed head, powered 3?' x S‘Ia table in ...

ICEROY AEW vertical mill, 30 INT swivel head, powered table 34'x 8", .......choloe £1250 - £1625 m W startrite I
RILLS i S \! panel saw

RBOGA ER 25 /25" Radial drill speeds (8) 100-2900 RPM ................. ..clean table £1425 = b
SQUITH 14-54 001 Mk2 (5mt) radial drl ... £3g50 | M 300mm /
OXFORD 2MT pedastal drill single
OXFORD 2MT pedestal drill very late phase
IO ™ IO, MO BN, im0t e
BCO '/z" pedestal rill tilting table £345
EDDINGS /2" pedestal dril £245
EDDINGS 2MT pedestal drills £275
OLLARD CORONA pedestal L2/ IMT..... From £100
IP HDP 600B %/y" /2MT bench dril, table operatted by rack, speeds; (16) 162-3000 rpm ... New £175
TARTRITE Mercury V2" 4 speed bench drill ... s e semsmssss snssssss o £225

. WE ARE CONSTANTLY CHANGING OUR STOCK FASTER s
THAN THE ADVERTS CAN KEEP UP WITH US!! et

G = [, PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST Rt
DISTANCE NO PROBLEM!_ DEFINITELY WORTH A VISIT _ALL PRICES EXCLUSIVE OF VA.T. !




\ -\ C:bra Mill
S newall

Newall Measurement Systems

Special Deal incudes 4
metric & 4 imperial

Collets
Axis DRO from * Variable Speed Control
(100-200rpm)
®
mﬂe in the UK / » Spindle Taper: MT2
Fault rranty * Table Size:
[45 x 240mm

® 10 mi ﬂa“ * Metric or Imperial Leadscrews t\

\ Conquest Mill | | Champion Mill ||  Eagle 25 Mill

| TR fle., 4k L

|« Table size: 90x404
//- able size: 90x404mm ( Table size: 190x585mm |

* Motor: 350w * Motor: IHP/
* Spindle Taper: MT3 Spindle Taper: MT3
* Speeds: variable (0-2500rpm) * Speeds: 12 (100-2150rpm)

* Metric or Imperial |

* '1,HP Motor |
" Table Size: 150 x 630mm |

¢ Metric or Imperial Leadscrews * Complete with Drill

Chuckc & Arbor | =%

\ Includes: 1-13mm Drill Ground Cast Iron| Machines

Chuck & 80mm Quick Column | Available |

Action Machine Vice / « MT3 Spindle|
r - 4 " £ - — e - = ‘. —, cum ,

/ Eagle 30 Mill Lux Mill R/C Lux Mill Dovetail
/ * Table size: 210x730mm £899 * Table size: 210x730mm

* Motor: I'/,HP N * Motor: I';HP

* Spindle Taper: MT3
* Speeds: 12 (100-2150rpm)
& * Metric or Imperial

Machines Available

* Spindle Taper: MT3

+ Speeds: 6 Geared head
(95- 1600rpm)
* Metric or Imperial

« Table size: 240x820mm |
\« Motor: I',HP

L
+ Spindle Taper: MT3
* Speeds: 6 Geared Head |
(50-1250rpm) |

* Metric or Imperial

Machines Available

Machines Available

Super LUX Mill | | 626 Turret Mill

q 836 Turret Mill )

gl

i . Table size: 200x9 |0mm
* Motor: 3HP Motor
* Spindle Taper: R8
* Speeds: 10 (115-3500rpm)

* Table size: 240x800mm /

* Motor: I'/;P be very good value
* Spindle Taper: MT3 for money, and |

* Speeds: § Geared Head am personally well

(80-1250rpm) \ pleased with my
purchase

“.| consider it to
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