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Arc Euro Trade - New Products

Unbeatable Value Engineering Products by Mail Order

Ak

Carbide Tipped Dead Centres Keyless Engineering Drill Chucks

MT1 £5.00 MT2 £6.00 MT3 £7.00 1-13mm JT33 £18.00 3-16mmJT3 &JT6 £19.00
Carbide Tipped Half Centres Drill Chuck Arbors - JT33, JT6 & JT3
MT1 £5.50 MT2 £6.50 MT3 £7.50

(Drawbaror Tang) MT2 £3.50 MT3 £4.50 R8 £5.60

Lathe Collet Chuck Set
(Choice of Metric or Imperial Collets)

5C Emercency Collets

3‘?9' g.gs C3 - 80mm Dia £89.50
ey o2 C6-125mmDia  £93.50
[AsS . Spare Collets £7.25 each
Stevenson’s Special 5C Spin Indexing Head
This versatile 5C spin indexing head will accept both 5C : =
and ER32 collets. This is made possible by the addition of Cross Slide Digital Readout for Myford ML7 £125.00 -
aremoveable 5C/ER32 adaptor and a special ER32 collet Complete assembled unit comprises:
nut threaded onto the spindle nose. * Rotary encoded Digital Display Unit —
Stevenson’s Spin Indexing Head £57.50 & gf'NH;'Lﬁ‘f r:ﬁgr?gfx ?;d;;;g gfcﬁ 2 %
Tailstock f or 5C Indexing Head £27.50 ball raced bearing for smooth running and 'f :
5C Indexing Head and Tailstock Set £75.00 to remove end float.
= Anew 20 TPI EN8 leadscrew and bronze
Blank End Arbors nut will minimize backlash and prolong life.
MT2 - 1.1/2" Dia x 1.1/4" Long - 3/8"whit. £3.75 Suitable for Myford ML7 only.
MT2 - 40mm Dia x 30mm Long - M10. £3.75
MT3 - 1.1/2" Dia x 1.1/4" Long - 3/8"whit. £5.50
MT3 - 40mm Dia x 30mm Long - M12. £5.50 HSS 90deg. Countersink / Deburring 5pc Set £13.95
5C - 50mm Dia x 25mm Long £12.00
5C - 80mm Dia x 25mm Long £14.50 :
5C - 100mm Dia x 25mm Long £17.50 ER Spring Collets

ER11 Collets 1-7mm & 3/64”-17/64"

Vee/Angle Plates in 0.5mm or 1/64" increments £8.50 each

3%3'x5"  £24.95 4'x4'x6" £32.95 ER32 Collets
y ' 2-3mm £6.00 each
- 3.5-20mm £5.50 each
Vee Block Sets H“ 21 Pc Collet Set 2-20mm
1.1/4%1.1/4"x1.5/8" £12.95/Pr in 1mm increments + 2.5 & 3.5mm £105.00
1.3/8°%1.5/8"x1.3/4" £14.95/Pr
ALK L ER32 Milling Collet Chuck Set
1.3/4°x2.1/2°%2.3/4 £25.00/P
= ; with 6 Collets MT3 or R8 £89.95
ER32-T2 Standard Nut £9.95

Type B Vee Block and Clamp Sets

a5 £19.985each Ix4"  £29.95 each MT2 Indexing Tailstock Turret System

(6 Way) for 16mm Spigot Tooling
Turret Only £45.00

Tooling for above Turret
Live Centre £10.00 . ;
Tapping Collet Set £35.00
Die Holder £25.00 .

Adjusting Swivel Tables

5x7in £56.00
7x10in £75.00

DivisionMaster Indexing Controller £339.00 Drill Chuck Arbors
DivisionMaster is an automatic indexer, capable of driving a (JTO, JT1 & JT2) £2.75ea - —
rotary table, a dividing head, or a headstock dividing attachment, : e
via a bipolar stepper motor, allowing rotary positioning of & ! HupES
workpieces to be achieved at the push of a button.
Designed and Manufactured in the UK by DivisionMaster Ltd. Complete MT2 Turret Set £110.00 [ s' .
Distributed by Arc Euro Trade Ltd. =
Magnetic Chucks -
100x175x60mm - 60N/cm?* e £155.00 | Boring Heads ]
100x220x40mm - 80N/cm?* £185.00 50mm Boring Head Supplied with 9pc Carbide Tipped Boring Set
120x245x60mm - 60N/cm?* ! £180.00 (12mm or 1/2" Shank} but without Arbor % £48.00
125mm Dia x 56mm High - 80N/cm** £89.00 .

(* Holding Force) -
Just Arrived: HSS BA Taps & Dies
Boring Head Arbors

HSS BA Taps OBA - 16BA (Price per 3pc set)

|

0-6BA  £495 7-8BA  £7.50 0-10BA  £8.50 MT2 (M10 or 3/8" Whit thread) £9.75
11-12BA £1400 13-14BA £18.00 15-16BA £21.00 MT3 (M12 or 3/8" Whit thread) £10.75
Complete Set -0 - 16BA - 51pc set  £140.00 R8 (7/16" UNF Thread) £12.00
HSS BA Dies - 13/16” Dia (Price each) Carbide Tipped Boring Cutters
OBA-6BA  £3.75 7BA-10BA £4.95 OBA-10BA Set £30.00 (12mm or 1/2" Shank) - 9pc Set £12.00
HSS BA Dies - 5/8” Dia (Price each) Please note that we are closed for Christmas

6BA £595 7BA £6.95 8-10BA £7.50 6BA-10BA Set £25.00 from 16th December to Sthi Janiuary incl.

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

Or phone us on 0116 269 5693 for Catalogue No. 4 All prices include VAT, P&P is extra and based on order value: Al‘c Euro Tl'ade
10 Archdale Street, Syston, Leicester, LET INA £0-£5=£1.25, £5-£10 =£1.75, £10-£20 = £2.50, £20-£50 = £3.50, Over £50 = Free




Published by
Encanta Media Led.
Berwick House, 8-10 Knell Rise,
Orpington, Kent BR6 OEL

EDITORIAL
Editor
David Fenner - Tel/Fax: 01738 583832

Editorial Administrator
Rachel Homer - 0] 689 899222

PRODUCTION

Designer
Carol Philpott

Origination by
Atelier Data Services

SALES & MARKETING

Group Sales Manager
Collin Taylor - 01689 899249

Sales Manager
Tony Robertson - 01689 899250

MANAGEMENT

Publisher
Jez Walters

Managing Director
Owen Davies

SUBSCRIPTIONS

B issues UK £30.00, Europe £36.00,
US Airrnail $58.50, RoWW Airmail £38.50
UK SUBSCRIPTIONS AND BACK [SSUES:
Meodel Engineers’ Workshop, Tower House,
Sovereign Park, Market Harborough, Leicestershire LE16 9EF
Owder hofline: 0870 8378600
Customer Service No. OBY0 817856568
Email: modelengworkshop@subscription.co.uk
Make cheques payable to Encanta Media Ltd.
{8.00am-9. 30pm Mon.- Fri. 8.000m-4.00pm Sat}
USA SUBSCRIFTION AGENT:
Wisa Owl Worldwide Publications,
5150 Candlewood Street, Suite 1, Lakewood
CA 90712-1900 USA.

For Viso/Mastercard orders in WSA
Telephone (562) 461 7574, Fax (562) 461 7212.
Emaill: info@wiseowlmagazines.com
Web: www.wiseowlmagazines.com
Postmaster send address correcfions fo:
Maodel Engineers’ Workshop
c/'o Mercury Airfreight Intemational Limited
365 Blair Road, Avened, NJ 07001, USPS 010876
CAMNADIAM DISTRIBUTION:

Gordon & Golch Periodicals
[Tell free 1 - BOO - 438 - 5005)

encanta media

@ Encanta Media Ltd. 2006
All rights reserved ISSN 0959-6909
The Publisher’s written consent must be obtained
before an}f part of this publication may be reproduced in any
form wihatsoever, including photocopiers,
and information retrieval systems.

Al reasonable care is taken in the preparation of the magazine
contents, but the publishers cannot be held legally responsible for
mﬂlnﬂﬁmnﬁdmsmmwfwan}fhﬁhm

arising firom such errors, including loss ng from of
umﬁkdmphnedmonmemmdm;mmuu
reader’s own risk.

February 2006

On the Editor’s Bench

Dave Fenner's commentary

The Lathe Only Workshop (5) - A small vice
Built from the Woking Precision kit.

Friction Dial Handwheels For The Unimat 3

Home conversion for easy zero setting
Webcams in the workshop
Centring and seeing the inaccessible

Next Issue

Multi-Facet Sharpening of Larger Drills
A neat jig for 4/6 facet sharpening

Power-File Holding Fixture

Frees both hands for improved control

A Self-Build DRO for Chinese Scales (2)

An intelligent readout at budget price

Low Voltage Power Hacksaw (2)

Cheap and simple for home construction

A Back-Gear For The Mill-Drill
Space saving speed reduction system

Chester Lux Geared Head Milling Machine

First impressions of this versatile unit

Home Workshop Technology.

A historical pespective

Taper Turning Attachment (2)

Long, small angle cuts made easy
Drilling Flat Sided Holes

Yes, and with a rotating tool

Lathe or Machining Gentre?
Multifunctionality of latest equipment
Trade counter On the Cover
New items from suppliers
= = Many of the smaller
Scribe a Line budget machines are
Reader to reader not equipped with
indexable
handwheels, which if
fitted offer a great

improvement in
conwvenience and
hence accuracy.
Maurice Rhodes
describes his
conversion for a
Unimat 3 lathe on

page 16.

See page 56 for our special subscription offer!




Co}w_ert scanned drawmgs

Hemingway Kits
provide a range of
uniquely practical
tooling and challenging
projects for the small
workshop owner.

m‘ Top Designers withy

proven designs 3§ ’ cm 364 Mikon Rd, Combridge CB4 1LW, England. Tel: 01223 424342
{ J Laser print 3D/CAD,

draW| ngs withillustrated

construction notes
{_% Over 70 full material Jade Products 65 Ilmer Close

':tf‘ s’ ¥ Rugby Warks. CV21 1TY = 0D E
Oret il < Tel 01788 573056 >
™ knowledgeable service Auto Darkening Welding Helmets

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

: 5 CE quality marked
Hemingway Kits
126 Dunval Roz d Bridgnorth c ( full EN379 & EN175
certification
g Send £2 i ) 50 lar
Tel/Fax: +44 (0) 1746 767739 MDA Prices incl VAT £67.95
Email:Info@hemingwaykits.com workshop UK dellvery £3.05 W
i catalogue or visit
www. hemingwaykits.com our website -"’ www.autodarkhelmet.co.uk [ ViS4

TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 » Fax (01803) 834588 Cred.rt Card Hotline: 01803 839500 (minimum £10)

ALWAYS AVAILABLE  \Website: www.tracytools.com  email: mfo@tracytools com

TAPS ] size) 'l x 40, % x 40 40, 7l x 40, Yy x 40, Mo X 32, %1 x 32, % % 32 [APS: £18 SE]
SPEL'H[MBJ]ELEHESET 2 T3 m!!s.‘zs ':'4!32 nfa\z!"l} 5'1;!40 ’-’;!40’1’1;!32 Thex 40, Y % 32, Yo% 40 | = TAPS £22 SET
BA TAP SET (2 Taps each size) & BA DIE SET:0,1,2,3,4,5,6,7. 8,9, 10 BA | &5 | _TAPS £18 SET
26 TPI TAP SET (2 Taps each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) '/ % 26, */1s % 26, /s X 26, "e % 26, V2% 26 TAPS £18 SET
BSF TAP SET (2 Taps each size) & BSF DIE SET: "1, 'ls, "6, %, "1,z > TAPS £18 SET

DIES

DJIES £22 SET
DIES £20 SET
DIES £18 SET
DJES £18 SET

BSF TAP SET (2 Taps each size) & BSF DIE SET: "/:s, 5."n ¥a U 1% = | TAPS £18 SET DIES £18 SET
BSW TAP SET (2 Taps each size) & BSW DIES: 'y, 5 Ve 'y “-’:a 16 ¥ s, TAPS £20 SET DIES £20 SET
BSW TAP SET (2 Taps each size) & BSW DIES: %, %y %y, "y 1" L TAPS £18 SET DIES £18 SET
METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET:2,3. 4,56, 7,8 9,10, 12 m/m TAPS £20 SET DIES £20 SET
! METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14, 16. 18,20, 22, 24 m/m TAPS £25 SET DIES £25 SET

UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 0 to 12 UMF or 1-12 UNC | & | TAPS £15 SET
UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 'y, %, 'fa, *g, Vo, e, ™ = | TAPS £18 SET
. UNF OR UNC TAP SET (2 Taps each size) & DIE SET: "/, %5 *ls, s, 1" |'=| TAPS £18 SET
4. GAS (BSP) PIPE SET: \is,"is, %s, 'z, %y, %3 (2 Taps each size) : TAPS £30 SET
15. METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES

DIES £18 SET
DIES £18 SET
DIES £18 SET

DIES £25 SET
DJIES £25 SET

o, o, ot | e, 0 | Y

0) TAPS £18 SET
16, METRIC FINE PITCH SETS (s izes from 14 - 24 i) TAPS & DIES ) TAPS £18 SET DIES £25 SET
17.__ENDMILL SET (THREADED SHANK)': sV, . T " o (W 3. 4,5.5,7, 8,10, 12 ] £20 EACH SET

18, SLOT DRILL SEI"(I'_?QREABED SHMK} [, 3fw 1y, g, ¥y, g, Vo] OF (m/m 3,4, 5,6, 7. 8, 10, 12 m/m] £20 EACH SET
Sty Yy, g, 1" DED SHANK TO FIT COLLET CHUCK E
20. COUNTERBORE SET (FOR spmmma [3.&5 "a, %y, an "lye, /2] OR [m/m 3, 4, 5, 6, 8 m/m] E30 EACH SET
REAMER SET (STRAIGHT SHANK) ['/:¢, =z, s, "2, s, Vs, e, ] or [m/im 2,3, 4, 5,6,7,8,10,12 m/m] £30 EACH SET

22— DRILLS (LOW SERTES) T0 VRRIOUS SUES-BETWREN 7/ STRAGHT SHATK T6 10T
23, MORSE TAPER SOCKET REAMERS (FOR CLEANING MORSE TAPERS) Mo.0, 1,2 M/T@ £18 EA. No. 3 @ £22. No. 4,5 6mit @ £35

p T3, e, | £12 SET

24, D-BIT SET (FOR DRILLING 5 IE BOTTOM HOLES) 'is, “/s, “is, Va, "'1s, 0, 'y 'z DIA £25 SET

EN Vs, - T3 [FINE TEETH) il h
26, CENTRE DRILL SET (HS) ', "rc, s, T, /1s @ £8 SET ¥z INDEXABLE ENDMILL (THREADED SHANK) @ £14 WITH TIP

. 2 E Eia

26, DRILL SETS (HS) GROUND FLUTES, No_1-00A-Z @ £18, Tis = T2 T - 13m/m @ £T6, - 7 g G- T0mm @ £20SET

WTIEI&IE}TE EB”H SET ": 5"15 T @ E15 SH
’ T rr

@ns
@ £30 SET

@ £70 COMPLETE |
IN HSS @ £75 SET, OR CMBIDE TIPPED @ £18 SET
34, DRILLS ‘MTH 17 SHANK s, ¥, I 5 I L‘WEH'IHI’.DJEHE.QB ﬁMS‘ES ALL SIFES
35— 3-WAY PRECISTON ANGLE VICE, 50 m/m JAWS, 180 DEGREE COMPLETE CIRCLE @ F80 + POSTAGE
| 29, SWAY T RELISNN ARGLE FRE, 90 VN JAWS, T80 DEGHEE EAMFELTE LIl
36.  INDEXABLE TOOL HOLDERS (SWISS) /s SHANK OR '/ SHANK @ £10 EACH, WITH TIP [EXTRA TIPS £.

37. ___PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. e @ £13, > @ £14, 7« @ £14, 7, @ £16_EACH
38, I.IHRI'EI-'S BRH'.-[S. BE!.OW . DIA. 10 Hl‘.‘.‘l STUB, {JUICK SPlRN. SI.UW SPIRAL LEFT H#ND @ £5 EACH TYPE

40.  ROHM PHEL‘FSJUN DRILL CHUCKS, WITH Mo. 1 DR ND 2 MGRSE TAPEH ARBOH e @ £7,% @ £8,'1. @ £10

FOR UNITHREAD Also; Selection of Dovetail, Woodruffe, Ballnase, Concave, Spotfacers, Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS Cutters, Reamers, Countersinks, Gear Cutters, Slitting Saws, Acme Taps, Dichead Chasers, Socket Reamers. These are available between 50% & 75% off list price WARRIOR

tall 01803 550505 Open: Menday to Friday 8am to 5pm - Wed + Sat to Neon  Despatch by return. Overseas P&P F0.A. Send for new complete Gatalogue (Stamp Please) BRAND




Desk CNC Machine controller and
Cam programming software for Windows

computers. Machine DXF, STL, Image
files, PCB drilling and milling.

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

IMService:
THE Source for Low Cost Cad/Cam

http://www.imsrv.com

Free demo download,
international credit card orders.

\ Folkestone Engineering Q

Supplies

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

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

BMS  Brass Aluminium Stainless-Steel [ ogior ivems in stock
14" Rnd  £0.28 £0.54 £0.39 £0.98 b
12" Rnd  £0.78 E165 £1.18 £2.90 é{'ﬁ)?;’:‘g:em'i
34" Rnd €144 £379 £1.97 £5.49 o L lrn )
10" Rnd  £226 £635 £3.35 £8.40
1/4" Hex  £0.34 £0.66 £1.00 £1.65 Black Mild Steel.
1/2" Hex  £0.78 £1.94 £2.10 £3.78 e
Nickel Silver Round.
34" Hex  £2.14 £450 £3.60 £8.80 i
1.0" Hex  £339 £738 £455 £12.50 Phosphor Bronze,
1/4" Sqre  £042 £0.97 £0.50 £1.70 o St
5 i 3 ilver Steel an
12" Sqre  £098 €315 £147 £4.14 row L St
34" Sqre  £1.94 £542 £265 £5.98
10" Sqre  £3.54 £10.84 £4.95 £8.98 Spring steel.
Sheet in Brass, copper,
BMS available in EN1A F/C, EN8, EN16T and EN24T | mild steel. s limintam.
Aluminium in HE30 and 2011 f/c and Stainless.

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

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

on Open weekdays (0900-1600)
Saturday mornings (0900-1200) A

i MIVUALE
Ldon't miss il
8-9 APRIL 2006

LARGE SCALE
MODEL RAIL

0 GAUGE, G SCALE, GAUGE |, 16MM & MORE...

SEETHE
LEADING SUPPLIERS OF
®| OCOMOTIVES, COACHES,®
TRACK & ACCESSORIES

FOSSE WAY, NR LEAMINGTON SPA
ONTHE JUNCTION OF THE A425/B4455

OPEN DAILY 10AM - 5PM

LAST ADMISSION 4PM

S

Adults £7.00
Seniors £6.50
Children £4.50

Family Ticket £18.50

o CLOCKWORK TO LIVE I
STEAM, METHS, GAS OR
COAL FIRED

"~ Save ££f'sby
booking in advance before 10th March

FOR FURTHER INFORMATION & QUEUE BUSTERTICKETS SEE OUR WEBSITE :

WWW.LARGESCALEMODELRAIL.CO.UK OR TEL:01926 614101

Meridienne Exhibitions Ltd.,The Fosse, Fosse Way, Learnington Spa, Warks, CV31 IXN

Tel: 01926 614101, Fax: 01926 614293
email: info@meridienne.co.uk www.meridienneexhibitions.co.uk




WITHOUT SPFENDING £1,000°S

Bring your deas o
e using profes- '
siongd 3D CAD. Use §
Alibre to produce 30D
models, 2D dravwangs
and photo-realistic L

[

images. AN
\
A

| Special Offer
| “Homae & Hobby"
Edlllo:n

www.digitise.ltd,uk

0870 0119394

info@digitise.ltd.uk

FREE

FLULLY VUNC TIOMAL

30 DAY TRIAL

MORE GOOD READING

Steam in the Air « Kelly - £22.39
In the early days of flight, when man was thinking of powered
flight rather than drifting around with the wind in balloons, or
gliding beneath flimsy wings, steam was the only possible motive
power; here Maurice Kelly looks at all the ideas proposed for
propelling airships and aircraft by steam engine, as well as less
viable ideas such as ornithopters. The problem was one of
weight, and the real legacy of many of these brave experiments
‘was to be in lightweight, high pressure steam units rather than successful flights,
The coming of the lightweight IC engine largely stopped the idea of using steam
power in aircraft dead in its tracks, so it is ironic that the one verifiable success-
ful example of steam power being used in a controlled flight over a decent
distance was to take place in 1933. But whilst it may depend on your definition
of “controlled” and “distance”, as this book shows, it is just possible there were
other successful steam powered flights long before the Wright brothers.
Fascinating stuff. 158 pages. 100 B & W illustrations, 10 in colour. Hardbound.

Watch Movement Manufacture = 1912« £ 6.95
From MacHINERY MacazINE of 1912 came the series of articles
combined here to show how the ‘South Bend YVatch Company’
mass produced watches, and especially the tools developed and
used in this process. |s this of practical use today? Just possibly.
=5 Is it interesting! Oh Yes! Mechanical watches were classic
“;ﬂ examples of very accurate mass production techniques, and

seeing how this accuracy was achieved is both instructive and
fascinating. 64 pages. Over 60 drawings and illustrations. Paperback.

LMS Locomotive Profiles No. 9 - Main Line
Diesel-Electrics Nos. 10000 and 10001
* Hunt » £16.60
The latest in this excellent series abandons steam, and looks
instead at one of the two pioneering diesel electric designs on
Britain's railways, the other being Bulleids one on the
Southern, No's 10000 and 1000] were designed by H.G. Ivatt
and his team, with considerable input from English-Electric, but
only 10000 was actually an LMS engine - by 3 weeks. The Twins were uncom-
monly handsome engines, and they certainly grabbed attention as they
journeyed up and down the WCML! Here you get their full history in every way,
including a number of original drawings well reproduced, as well as numerous
B & W photos. 80 pages. Paperback.

Smith’s Worlk « 1899 « Hasluck * £ 7.95
Examples of Paul Hasluck's “Work” Handbook series pop up
throughout our boaklist. In many ways, most of the information
in this book can be found in other books, but what makes this
different is, firstly, it is aimed at amateurs, so the explanations are
perhaps that bit fuller and clearer as a result. Secondly, this boek
strays into the forging and making of cranks, which we cannot
recall seeing elsewhere to any extent. So it is definitely worth
adding to your blacksmithing library, even if you are not a Hasluck

addict - many are! 160 pages. 211 illustrations. Paperback.

Everything | know about Women | learned
from my Tractor = Welsch.» £15.39
Tractor restorer, writer & broadcaster Roger Welsch (aka “the
sage of Dannebrog, Nebraska”) divulges the secrets of handling
women, as they came to him whilst he tinkered with his Allis-
Chalmers tractors, in particular the dreaded secrets of Woman
School. No, we don't get it either, but all true men should read
this is a side splittingly funny, and politically incorrect book (for
your eyes only, if you value your life). 216 page unillustrated hardback.

Dangerous Electricity! » pre 1914« £ 5.75
This is a collection of articles reprinted from pre WW1 issues of
Mechanics & Electricity Magazine and Modemn Electrics Magazine,
on high voltages and high power machines. The latter are mainly
Tesla coils, but also include an X-ray set,an induction coil,a small
carbon-arc furnace, coil winding and a water rheostat. There is
an element of danger in all these, but what takes the danger
‘biseuit’ here is instructions on building a plunge battery with
mercury, potassium bichromate and sulphuric acid......... 64 inexpensive, but
reckless pages, well illustrated with drawings and some photos. Paperback

Prices sbows INCLUDE UK. Adelivery

(overseas customers please allow 10% extra for delivery)

MAIL ORDER (no stamp required in the U.K.) to:-
CAMDEN MINIATURE STEAM SERVICES
FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB

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




- 6 SPEED METAL LATHE
WITH 12 SPEED
MILL DRILL -cLs00m

Full range
of accessories
available

ﬂ.lh METAL LATHE - cuioom

« 300mm between centres

+ LH/RH thread serew cutting

+ Electronic variable speed

» Self centering 3 jaw chuck & guard
» Giear change set » Power feed

SUPERSTORES
NATIONWIDE

4

\

430rmm between centres
Compound slide with 4 way ool post
Power fed screw cutting facility
Farward/reverse lathe operation
Clutch for independent mill/drill operation
Shewn with optional floor stand
OMNLY £649.95 EXVAT £763.69 INC VAT
ALSO AVAILABLE: CL430 - As above but
without the MilllDrill head.
REDUCED! £539.95 EX VAT
£634.44 INC VAT - WAS £646.19 INC VAT

MICRO MILLING &
DRILLING MACHINE

ARC[TIG
INVERTERS
» Used for ARC &
TIG welding, utilising
the latest technology
= Low amp operation
- ideal for TIG weld-
ing, auto bodywork
FROM ONLY e
£199 stainless stee

5234.(.*
ELECTRODE  EX VAT INC VAT

LRI £199.95 £234.94
£259.95 £305.44

PROFESSIONAL TOOL
CHESTS & CABINETS
i Clarke 127=1
’ THE ULTIMATE IN TOOL
— —— CHEST STORAGE!
— laeuv(ﬁuug;- double

woll steel construcion
FROM ONLY

Also available in red,
dark grey& blue.
trom only
£18.95 ex. VAT
£34.02 inc, VAT

Complete

with bolt
mauntings &

feet anchor holes

Clarke 5
GRINDERS
CBGEVY (e
features 8

AMPS
0125

T
=130

BALL 990000
BEARING == ] 130
Virkol s ?;rlci{u 2000

*Variable spe (-2000rpm
+ MT2 Spindle Taper
 Face mill capacity
enmn, end mill 10mm
~ » Table cross travel 0mm,

longitudal travel [80mm

[
| CﬁN BE ASSEMBLED
AS A SHELVING
OR BENCH UNIT

HODEL
[T

DESC
4 0r chest
Or chest
6 Dr chest
9 Dr chest

DRAWER LOAD EX VAT
B £69.95

£89.95
£84.95
£119.95
£54.95
£169.95
Tl £199.95
Tl £129.95
£159.95

INCVAT
£81.19
£105.69
£99.82
£140.94
E64.57
E199.69
£234.94
E152.69
£187.94

VARIABLE SPEED
LATHE & SEPARATE
MILL DRILL HEAD

CL150M & CLISIMH
REDUCED

£1402%

Includes free:
* Face mask
|* Earth clamp
* Gas
regulator
Prod0-150TE ko inc
+ Welding wire

+ CO; gas bottle

EX VAT INC VAT
EIZT5 £14.98
£18.95 £22.27
£2549 £19.95 |
£19.95 £35.19 §
£33.95 £39.89

ENGINEERS STEEL
WORKBENCHES

MECHANICS TOOL
CHESTS & CABINETS

* Robust steel
construction

* | paece roll
formed friction
slide: drawer
runners

Shown wulll
optional drawer
5 EXVAT

»

CLZSIMH P
(ATTACHMENT) CU
* 250mm between centres
* 153mm swing over bed
* Power feed
* Screw cutting faciliey
+ Transforms the CL250M
into a superb Lathe/Mill
* 10mm max drill capacity
* Variable 30mm travel
for drilling spindle
REDUCED! NOW
OMLY £149.95 EX VAT
£176.19 INC VAT 'WAS £187.94 INC VAT

[ [ ToRiLL PRESSES
R REE FROM ONLY Serie

left and right £29.‘!
* Depth guuge

EX VAT INC VAT
E119.95 £140.94
E139.95 £164.44
£159.95 £187.94
E179.95 £111.44
£139.95 £181.94
£299.95 £350.44
£309.95 £387.69
r welding at full cutput

SWING ARM &
p— .m MAGNIFYING LAMPS
551 U o _.

pRIC = réum ONIY

£70323,

Precision engineered with ‘
cast irom head, base

& column
» Spindle speeds

100-2150rpen
* % Hp, 230v,
1 Ph motor

* Accessories

EX VAT INC VAT
ENN995 E140.94
EN154.95 E182.07

ua, EITA95 E205.57

£39%,
_£4¢ = . ﬂ-h ANGLE GRINDERS
£46.94
£58.69
£99.82
£99.82
E117.44
Elb4.44

:uilzhl-‘:

MODEL DISC MOTOR WAS MOW EX NOW INC
INCVAT VAT VAT

£12.95 £15.22

INC VAT
E35.19

£58.69
E9304

EX VAT
£29.95
£49.95
£9.95
£89.95 £105.69
£99.95 £117.44
ENN455 £135.07
E134.95 £158.57
E149.95 £176.19
E159.95 £187.94
E189.95 £223.19

E379.95 £446.44
£35.19

/UN/S ROTAR'I' TOOL
"‘Q{:«iﬁsr&ﬁgm f!?p(:lnmmml‘mlaum .m

. Clarke MUI.TI-PURPOSE chrg

HUI.TI PURPOSE ChVI 15

£795 £9.34
£14.95 E17.57
£34.95 E41.07

0 AIR
COHP RESSORS
TGER 8/40 0¥

o Eb? b

" W g q
tungsten sl‘eul

L d
sl
case, except

INC WJ
£15.22
£17.57
£23.44
£234

FAR
MR TOOLS &
SPRA NS |L+CONTISis Heavy Du:r CONtractor m |r.\del
+ 15Hp * Mler .ﬂ.‘lﬂ GAS I-IEATERS

rke rubber air hose (|10m)
FROM ONLY £9.95 EXVAT
£11.69 INC VAT

OFHER Mﬂﬁll.‘i IN THE RANGE

ECVAT INCYAT
£84.95 E£99.82

E119.95 EI5L69
£169.95 E199.69
E254.95 EM.5T
£259.95 E£30544
£359.95 £420.94

DIY KIT - CABIH

+ Spray pattern adjustable

£ ONLY £1.99 EXVAT
"% £9.39 INCVAT
“PRO KIT - CAB2P(picaured)

» Double action jger for accurate airfpaint control
= Precision machined nozzle « Special lightweight hose
ONLY £13.95 EXVAT £18.14 INC VAT,

.CII'"II INFRA RED

HEA'I'ER DEVIL
= |nstant, clean, odour
free, infra- rEd heat
» 28Kw Max output ,
*95% of input
energy is
converted
into heat
output

workshops,
garages etc

HDDEI OUTPUT  WAS

BTU/br INCYAT
LIMEDEYIL 35000 £9394" £76.95 £90.42
DEVIL650 51,600 . £109.95 £129.19
S |DRILESO_ 107,000 E1769 £130.95 £164.44
DEVILI250 149000 - EIT9.95 £211.44
DRYILTASO 200000 EAT60 £274.95 £303.07 £899,.- o
« Jaw depth 75mm  « 360° rotating vice head

EX VAT INC VAT : £1 05‘&':“ - + 360° double locking swivel base
VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30

549 £9.98
BARNSLEY 01226 732 297 |DARLINGTON 01325 380841 |LEICESTER 0116 261 0688 | PLYMOUTH 01752 254050

EXVAT  INCVAT

sRoxary tool  Im flexible drive « Heighe adjustable
stand with damp +40x accessories/consumables

NEW

AU IIMN/WII"ER CATALOGUE

ONLY ’

o Jaw width | 27mm

w opening | 20mm

emnce@mma

£9.95 £11.69

£19.95 £23.44

werw.m arl.co.uk

24hl’ @ms
TELESALE

20845 mml

~ SUPE n-'smnfs
* TELESALES

Puninfrail Ruclf Barnsley
B'HAM Bﬁ“ 0121 358 7977
4 ﬁummghun\ Rood, Greot Borr
HAM HAY MILLS 0121 771 3433
H;? C:mmrr Raod, Hay Milk
01204 365799

D'IQN 390962

ill
029 2046 5424 |GLASGOW

CARLISL! 01228 591666
85 London Road

CHESTER

43-45 51. James Streat
COVENTRY

Bishop St.
COLCHESTER

4 North Station Road
CROYDON

423427 Brighten Rosad, South Crewdon

024 7622 4227
01206 762831

01244 311258 EHI.M il

020 8763 0640 |LEEDS

214 Northggl
DEAL (KENT)
182 - 186 High Stres
DERBY
Derwent Street
UNDEE

24-26 Trades Lo
EDINBLRGH

163- I?I P'wr'ﬁald Terroce

GATES| 0191 493 2520
50 lublry

0141 3329231
01452 417 948
01472 354435
01482 223161
8-10 Holderness Rood

0208 518 4286
0113 231 0400

01332 290931
01382 225 140

2800 Gt Wesstern Rd
GLOLCESTER
pel] n‘i;nrlnn Streat

LFORD
746-748 Eostern Ave
227-229 Kirkstoll Rood

01304 373 434 |LIVERPOOL

0131 659 5919 |LoNDON

69 Mohon Road
ERI 0151 709 4484
B& I.nndon Rood
0 BB03 08561
5 i‘endnl Porade, Edm-anlup L]
20 8558 8284
JD3 ..(IJ' Lea Bridge: Road, L:ykm El0
G20 7488 2129

ocklonds
01622 769 572

Street STOK|
0161 941 2666 |

71 Monchester Rood, Aliinchom
MANSFIELD Dlé?-‘.i 622160
169 Chesterfield Rood, So

MIDOLESBROUGH Dlili 677881
Mandale Triomgle, Thornaby

Heigham Streat
NOTTINGHAM
211 Lewer Parkiament Street
PETERBOROUGH 01733 311770
417 Linceln Rood, Millfiel

01603 746402 |2
0115956 1811 |t

58-64 Embonkment Roo
02 717913
137-139 Bournemouth Rood, Porkstone

777
277-283 Copnor Road, Copnor
ESTON 01772 703263

SHEFFIELD 0114 258 0831
453 London Road, Heeley
S0 023 8055 7788
516-518 Portswood Road

E-ON-TRI 0”’52 28732

13-1 5 Ryhope Rood, Grongetown

Hsth 01792 792969
F‘ -nmlar Rood, Uansamlet
SWIND 01793 491717
2] Victoria Rood
| KIHHMI. 020 8892 9117
B3-85 Haath R

01902 454185

01905 723431

'I'ERHFTM
Parkfield Road, Bilston

rgnlﬁ[ﬁ;lc;{r ything

Cdm“frnm your local branch
www.machinemart.co.uk
'machinemart.co.uk

1855 (LOCAL RATE)

&-ma:
'I'ILIF'HONE 0545 450

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




* Swing 92mm

* Centre 200mm

= Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

£29°9

Easycut
Portable Bandsaw

* Variable Speed 30-90m/min
1kw Motor

Cutting Capacity

85mm dia x 105mm long

* No need for coolant

£293

Compact 5
Machining Centre

e Swing 130mm
m'.'.en“‘“

dition, i s Centre 350mm
Eble . ) * Motor 500w

gpecial offer

jte!
Lim AV alld

E“‘Iﬂ Unimat Basic

* Swing 110mm
» Centre 200mm
e Varispeed 20 - 2200rpm

' {Mil.lin?nh:ad rt;pliOnal} | g. 499
£59°
Emn Compact 8E 019 Emﬂn t
Bench Lathe g4 w
Emco Compact V8 Maximat F1-P,

Electronic Varispeed Lathe 5
All German Electronics
_ g16?

» Swing 210mm
= Centre 450mm
=« Motor 650w
Compact V8 Lathe
= Motor 1.4 kw

» Speeds 45-2300

Milling Machine

Varis|
Y ppss

version
Table 630x150mm 100-4000 rpm
2mt Spindle
Universal Head
120 kgs

Speed 180-2300rpm
NiE i 2 .

g 1469

Emﬂn Maximat Super Il

9) Lathe
= Swing 280mm

* 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 Austria

lachines shown with optional accessories — Prices include VAT

17 Station Road Business Park

Barnack, Stamford, Lincolnshire PE9 3DW

(01780) 740956 -
ProMachUK@aol.com

(01780) 740957

http://www.emcomachinetools.co.uk




Millin 0% memews  Milling 9%
Machine < ' Machlgne s
e Long Travel 26-0mmF1 1 OOE F1 200E n

Long Travel 260mm
Cross Travel 150mm
Vertical Travel 280mm
Motor 1.4kw

Varispeed 180-3000rpm
Drilling Capacity

in steel 23mm

Price £1757.00

» Cross Travel 150mm

» Vertical Travel 330mm
* Motor 1.4kw

* Varispeed 180-3000rpm
* Drilling Capacity

in steel 16mm

Price £1489.00

L] L] * & & »

FMEMSCHEID

e CNC Milling

bl L. . Machine

Fi5108 ==
L

G EF M AN

» 3 axis CNC Mill with
toolmaker’s accuracy

Long Travel 500mm Ballscrews o
Cross Travel 150mm instead of | ;TEZ'%E;;;U 00
Vertical Travel 280mm standard =

Motor 1.4kw

Varispeed 180-3000rpm
Drilling Capacity

in steel 23mm

* Price £2069.00

leadscrews W

High speed
spindle option
100 - 7500 rpm

= Swing 220mm

REMSCHEID = Swing 220mm
» Centres 500mm

= Centre 350mm
« Motor 1.4kw

= Choice of motors v ddss

H = Price from £1621.00 * Varispeed 45-2300rpm
Dzom serles e Stock removal 8mm in DaoOOE Lat he * Price £2399.00
Lathes % one pass

* Swing 270mm

* Centre 600mm

* Motor 1.4kw

* Varispeed 45-2300rpm CNC Lathe CC-D6000
* Weight 150kg * DB00OE lathe with 2 axis CNC control

* Price £3074.00 with toolmaker’s accuracy test certificate

* Stock removal 10mm in one

* Price £4832.00

pass

Prices include VAT — Machines shown with basic equipment

Metric machines - true inch machines also
available

5 Years Manufacturer’'s Warranty
on all Wabeco Machines

Manual Machines can be retrofitted

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




gandmtools

LATHES

Boxford 15TCL CNC Banch Lathe, With Auot Turret, ph ... £ E50.00
Hobbyrsat MDG5 Lathe with Maing Head, 1ph.... £ 65000
Raglen Training Lathe, Bench Mounting, No Motor............£ 150.00
Pultra 1750 Bench Lathe, Orive Unit, C ollets, Chucks, Tooling, 1ph,

V&r £1500.00
Pultra 1750 Banch Lathe, MotorWell Tocled, Collets, 1ph, VGC
£1500.00

Pultra 1770 Bench Lathe cfw Handrest, Tadstock, 10 Collets, No
Motor. £ 3000
Boxford BUD §™ x 22" Lathe, Tooled, 1jph

B oocfoed CUD 5" 227 Lathe, Wedl Tooled, Single Phase, VGC .. £1450.00
Boxford Model A #4” x 18° Lathe, Stand, Gearbax, PCF, Toaling,
£1250.00

Singlo Phase.
Miyford Super 7 Bench Lathe, Iph, 3 JLaw and Toolpost .
Wyford Super 7 Banch Lathe, Tph
Myfiord MLT Lathse on Stand, T, 3 Jaw Chuek and Tosipast. i 450,00
Myford ML7 Lathe With Cutch, Tph, Tooling
Calchastar Chipmastsr 57 x 207 Lathe, Matric, Tooked, uet, VGC,
3ph £ 750,00
Calchaster Bantam 1500 5" x 20°, (Lste Type) Chucks, Lever Op
Callot Att, Canast, QTP Gusrals, Light, Manusl, 3ph, VGC...£2500.00
Colchester Bantam 1600 5" x 20" Tooked, Coolant, OGTP VG, 3ph
£1450.00

Colchester Bantam, 800 5™ x 207 Tooked, 3ph, Cheice of 2, Each
£ 550,00

Probably the best website in the

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

Hausar Jig Grindes, Well Tocled, 3ph
Janes & Shipman 580 Surfaca Grinder, Mag Chuck, 2ph
Canning 2HP Polishimg Spindle, 3ph e £ 35000
SHAPERS

Main Gear For Alba Shaper & Box of Other Spare Parts__._£ 10000
Bex Table & Cither Parts for Elictt 10M Shaper............ LOT £ 10000
BOXFORD SPARES & TOOLING

Change Gears (Also Fit Southbeads)
18T-£10,18T-£11, 207-£0, 217£0, 221601, 111, MT£11, TEN,
OTE1, BT-EN, AT-£12, NTE12, I2T£12, BTE12, BT ITLIL
T-E14, WT-L 4, 41T-014, 4TT-£14, 44T-£14, 45T-£14, 46T-£14, 48T-£14,
SOT-E15, &2T-£15, 53T-£15, 54T-£15, S6T-£15, S4T-£15, GOT-£15, B4T-£15,
TITE18, 75T-E18, 79T-£18, 80T-£20, 88T-£22, 100T-£25, 127T-£30,
100N2TT Compound Gear-£55, 121357 Compound Gaar - £95.00,
S4/18T Compound , 72187 Compound G

2T Tumbler Reverse Gear——
Bexford Manual “Know Your Lathe™ New Copios & Drawings &

Parts List £ B0
Becford 4” Chuck Backplate, Drilled, Used........................ £ 1000
Bexford 5° Chuck Backgl Now £ 2000
Bexford 5° Catchplate £ 1500
Pratt Bumerd 4™ 4 Jaw Chuek — e £ 7800

o e R .
NEW. £ 15500
Bacford Lather Cabinets, Cupboards, Caclamt Tank, Tray, Ideel for

Harrison M300 Gap bed Lathe, Tooled, 3p Mairy Small Lathe £ 10000

: my 8
Harmison 117 Centre Laghe and Tooling, 3ph £ 750,00 2
Hanison £ x25" Ganye Luthe wit Tooing. . l:o:ﬂ:n:::dﬂ:ﬂ&lmn Parts Awailable_. ... : POA
Pultra 770 Cabinet Mounted Micro Lathe, Drie Urit Wel Toolsg, 41 & 5 Takstock 120
amh eusipg  Boxford Chang Caver.
DRILLUNG MACHINES Baxford Change Gear Quadeant
Startsite Marcary Sisgle Phasa Pilar Dl VGC Beford Topstide Ascombly_
Fabeo 7 Eight Pilar Drill, 3ph, WG, Choice of Baxford T-Slotted Boring Table )" x 17, Fits in Place o Cross Side,
Efiott Progress 15 Pilar Drll, 3ph NEW £ 135,00
Pullard Pilar Drill, 3ph Bexford Power Crossfeed Saddle Assembhy ... £ 25000
Buowiord Urnion Pillr Ori, Reck Op Table, k... Baacford T-Slottd Cross Slide, NEW, Fits AUD, BUD, CUD, TUD,
Boaford Union Pllar Drill, 3ph, Excelent Condita Models A, B&C
Thaka Arbo No 26 Station Turret Drill Head, 3MT. P :
Spares uailabbe for Fabea Star, /8 and 108 Pilar & Bench Dris Berford Taoue aieg Aachs L

£ POA Bexcford Scrow Cutting Gearbox & Leadscrew.

Clearance of Meddings, Starrite, Progress, Teuco, Fabea, Union Sechhed Ciokn e Shop = =
illar & Bench Drills Bocfoed Cut O Shde-
Choice of 25 all Three Phase . MYFORD SPARES & TODUNG
Meddings Pacera Pillar Drll Change Gears:
MILLING MACH INES HTEDI00, 21TET.00, Z2TET.00, 24TET 00, 25TET 50, 2ETET 50, 277E7 50,

Boxford 190VMC CNC Bench M, Tooled, 1ph
Tom Seror M1 VerticalHorzontal Mill, 240 valt Single Phass,
Raquires Wark] £ TI5.00
Bridgeport Varispeed Turret Mill, 42" x 4 Table, Power Feed, 3ph

£1250.00
Alpxander 24 Dio SinkarEngraver, Single Phase, 240 Volt, VEC

£ S00.00
Adeock & Shiplay Vertical N1, &0 INT, 3ph... £ 45000

Boford T6SHMC CNC Horizantal Mac hining Centra
Burks Machine Tool Co. Small Honzental ﬁiﬂ, 0l
BCA Jig BorenMil, S1and, Collets, 3ph
Ton Serior Vertica! Milking Head, 2MT
SIP MAVDrll, NEW, Tphy, 3MT .

Szand For Above.
Mikron 79 Gear Hobber 1
Strausak Gear Hob St £ 350,00
Alieander 2B 4 Spindle B , 3ph £ T5.00
M':W\ﬁ:emyHnnmnM:dMl, Poewer Feed, 30 INT, Vice, 3ph
£1200.00

mmm&wsmsm

1Broaching Machine, 3ph £ BS0.00

Szartrite HZ50A Horizontal Motal Cutsing Bandsaw, 3ph ......£ 750.00
Rapidar Power Hacksaw, 3ph £ 17500
Midhage: H5804 Pracision Circular Saw, 150mm Bladas, Jph. £ 250,00
Szartrite Multi Speed, Wood™ etal Bandsaw with Approx 20 New
Rllehsll‘ifﬂ £ 42500
(GRINDERS LINISHERS POLISHERS
Giriffin Cyfindriced Grinder, 3ph, Large
Optima Dril Point Grindier, Banch Mounting, 3ph
Dormar Model 84 Drll Grinder, Padostal Mounted, 1.5inch Cap b

£ TE.00
Viets Engle Hand Foad Surfsce Gandar, Mag Chuck, Dual Dislz, 3ph,
&L £ 750.00
Aloxander Single Lip Cutter Grinder, Bench Mounting, 3ph, Collets

£ TE.00
Christen 05-8 Drall Point: Grindar, 3ph, WBC £1250.00
Dronsfild Eagher Surfaca Grinder, Coolant Unit, Mag Chuck, 3ph

£ 550,00
Viceroy Double Endad Grinder, Padsstal Stand, 3ph, VBC....£ 250.00
Christen 05-8 D 1 3ph, Lots of tacling £1250.00
Brigrley 2825 Drill Point Grinder on Cabinet Stand, Some Tookng,
Iph £ T0.00
Clarkson Radius: Grinding £ 2000
Vicaroy Dauble Ended Buffer/Polisher, 3ph

Turner 6 x 167 Heavy Dety Bobt Linistvor, Spare Bohts, 3ph....£ 500,00

28TER 00, 29TER.00, 30TES.00, 31TES 50, 32TER 50, 3ATER0, MTER.TS,
35TF900, 26TES.00, 377950, 28TES.50, J8TES.50, 40TFAS0, 42Tea 7S,
A3TE10.00, A4TEN0.00, 45TE10L50, 46TEN1.00, 47TEN. 00, 48TE11.00,
SOTE3.50, STWEN3.50, SITE14L50, SATEM 50, SSTEN4, 75, S6TE15.00,
STTE15.00, S8TE15.00, SATE15.50, BOTE15:50, 61TE16.50, 62TE16.50,
GaTET7.00, G4TE17.00, BSTE18.00, B6TE18 50, T0TEIR 50, 7STE18.50,
S0TE21.50, BITER 50, BSTER4.00, S0TE24.00, 1TELS. 00, 95TE28.00,
100TEZ7.00, 127TE35,00

Metric: Conversion Set, Com prises Quadramt, Gears, Spacers and
Studs, NEW. £ 150
Niyfard 3 Pointt Steady, NEW
Myfard 2 Point Steady, NEW
Miyfard ML7 Lang Cross Skde, NEW
Myfard Super Manual Inc Gearbox Info_..
Tookmen: 100mm 3 Jaw, Myford Mosnt, NEW..
Tookme 160mim 4 Jaw Ind Chuck, Myford Direct Mount, NEW

£ 14500
Myford 7" Faceplate. £ 3000
Myford 8" Facuplate £ 4800
Mylord 85" Catchplate £ 1500
Myfore 4 Cheuck Backpiate £ 1800
Myford 5 Cheuck Backplats. £ 00
Myfard MAT3 V Block £ 1200
Myfard Cross: & Top Stide Fitted Singla Tosdpast, Lata Type, Unused

£ 250
Myford Super 7 Talstack £ 17500
Mytord MLT g £1500
Myford MLT/Super T Lathe Bed fwedl used)....—......... £ 4000

Mytord Super 7 Cabinet Stand with Cupboard, Rusty Battom Edge,
Long Bed. £ 200,00
Myford Super 7 Saddle, Apron & Cross Side. £ 25000
Myford Dividing Head & Tailstock, 2 Division Plates, inmaculate

£ 400,00
Myford Part Mo 1430 Series 7 Leadscrow Handwhoe! & Pointer

£ B0
Myford Rear Toolpast £ 4200
Myford Swiveling Vartical Side £ 7500
MyfordiToolmex Quick Chasge Tookpost + 4 halders. £ 11500
Myyford Quick Change Gearbox & Leadscrew
Myfard Handwheel Biperated Cut D Skde, with 2 Teolpests, VGG

£ 0000

Hundreds more items of good quality measuring
otos on our website.

equipment listed with ph

<l
Model Bellcrank Engme Well
Finished, Antony Mount Designed Kit,
£0ffers

Colchester Bantam 1600 Centre
Lathe, Very Well Equipped, Including
Lever Op Collets, 3ph,
£2250.00 plus vat.

Starrett P;?r of Toolmakers ja ck_é and
Accesories, VGC, £40.00 plus vat.

Myford ML7 Lathe with Stand, 1ph, 3
Jaw Chuck and Toolpost, &
£500.00 plus vat.

Myford Taper Turning Attachment,
£250.00 plus vat.

Centreing Scope with 3/8” Shank,
Boxed, £75.00 plus vat.

Moore & Wright Combination Set
with Long and Short Rules,
Metric/Imperial, VGC,
£125.00 plus vat.

Colchester Bantam 800 Centre Lathe,
3 Jaw, QCTP, 3ph, £1750.00 plus vat.

Boxford Model A 4 1/2" x 18" Lathe,

earbox, Power Cross Feed, Chucks,
Etc, 1phase, £1200.00 plus vat.

1

| &

Windley 24" Cast Iron Camel Back

Straight Edge, £100.00 plus vat.

All items are subject to avarlablllty All items are subject to postage and packing and vat @ 17.5%.
Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only
G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX

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

Telephone 01903 892510

fax 01903 892221

-
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Move to fen issees
As part of the business development
programme for Special Interests, it has
been decided to change from the historic
eight issues per annum to ten. The
publication dates for Model Engineers’
Workshop throughout 2006 will therefore
be: issue 112- 3rd Feb; 113 - 10th March;
114 - 13th April; 115 - 19th May; 116 -
23rd June; 117 — 28th July; 118 — 1st Sept;
119 - 6th October; 120 — 10th November;
121 - 15th December.

In the workshop

| recently received a phone call from a
friend, enquiring whether | still had the TIG
welding set. He had acquired a five inch
gauge locomotive whose silver soldered
copper boiler showed a number of leaks
around the fire door ring. Conventional
reheating would be a bit time consuming,
and the idea was to employ the TIG torch
as a localised heat source.

When he popped round later, a
makeshift welding bench was set up and
the boiler supported on its smoke box end.
As | don't do much welding these days,
and any former skills have got a little rusty,
| felt it prudent to pass the torch to the
visitor. Deft handwork would be needed, so
rather than wear normal welding gauntlets,
he produced a sheet of insulating material,
cut a hole a little larger than the fire ring,
and placed it over the boiler backhead,
leaving just the work area exposed. This
had the effect of reducing the radiated heat,
which in turn, kept the hands reasonably
cool and allowed a lower power setting.
With the welding current set at around
100amps, it did indeed prove possible to
raise the temperature sufficiently to locally
repair some of the leaks, using
conventional silver solder. Subsequent
testing indicated partial success but one or
two leaks were still present. So a further
session is planned which will probably
employ a combination of conventional
preheating coupled with TIG.

Time and toys

In conversation recently, with a long
standing acquaintance, it was interesting to
compare notes on a common problem. As a
pair of “old boys”, we had each, over the
years acquired a number of “big boy's
toys”. Unfortunately, nowadays, due to the
demands on time for business, family, etc.
neither of us was finding it possible to make
available sufficient “playtime” to enjoy
them. As a result he was considering

February 2006

ON THE

EDITOR’S EENCH

whether to dispose of an interesting
motorcycle, and | recently accepted an offer
for the Lotus Europa. It is now in the hands
of a dedicated Lotus enthusiast who plans to
compete in hill climbs and sprints. 2006 will
prabably see a further cull of the toy box.

The many shades of
stainless

In addition to the letters appearing in Scribe
a Line, several readers faxed or phoned with
information relating to the coefficient of
expansion for stainless. In particular, Dyson
Watkins pointed out the extent of variation
depending on the particular grade of
stainless. For a typical austenitic stainless,
he suggested 15/ 106 per C degree, while
for Invar the figure is 1.7/ 106 per C degree.
Thus there is a factor if roughly 9 to one
between these two materials.

Travel to Sandown

| have commented before that in spite of
advances in vehicle technology, motorway
travel gets slower each year. It used to be
the case that following an accident, getting
traffic moving again was a high priority.
Nowadays, it seems that roads are closed
for many more hours so that the accident
investigators are able to insert their
tuppenceworth. Forensic science has
developed many new techniques, and the
various police forces seem determined to
make use of them, which, in the case of
road incidents leads to extended analysis
paralysis. Perhaps if the police were called
upon to make a payment of say £20.00 per
person per hour delayed, it might focus
minds on getting the country moving. So it
was that this year | decided to try and
travel by train. In the past the sleeper
service has proved its worth in efficient
use of time, and | am one of those who
becomes totally ticked off by the cattle
truck mentality of air travel. Surprise,
surprise, early in December, the local
station could not take a sleeper booking
for the 30th as they did not yet have it on
their screen. “Come back in a few days
time.” Several days later the performance
was repeated. On Monday 12th, | phoned
the central booking line only to be told that
all standard class seats for the southbound
journey on the 27th were sold.

| find it increasingly difficult to identify
real benefits accruing from eight years of
the present government. Rail is potentially
the most fuel efficient mode of transport,
and therefore should be encouraged in the
context of global warming. What a pity it
has become so near impossible to use for
these longer journeys. | had therefore
decided to make the journey once again by
car, however the weather reports on 26th

& 27th December prompted a rethink.
Bookimgs were hastily made for a return
journey by daytime train. The journey was
uneventful, except that queueing for tickets
for both London Underground and for
South East Trains, in each case took rather
longer than the actual journey time. Again,
so much for progress.

Once again the exhibition was a great
success, with opportunities to meet up
with old friends, and make a few new
ones. Notes on the workshop equipment
displayed will appear in a future issue.

Replies to phone
calls ete.

As regular readers will be aware, | operate
from a home/office in the wilds of
Perthshire. One of the interesting facets of
the work is the variety of phone calls,
letters, and emails received from readers.
Many are intended for publication, but
some are requests for advice, queries
relating to past issues, or in some cases,
initial enquiries concerning work, which
might be written up for publication. Where
required, replies by post are sent out, and |
am happy to respond to messages left on
the answering machine to conventional UK
landline numbers. But please note that
calls from mobile or 0870 etc. numbers are
not returned.

Hacksaw video

Elsewhere in this issue will be found the
concluding article describing Richard
Wightman'’s 12 volt power hacksaw.
Following enquiries from interested
readers, | did approach Richard to see
whether it might be possible to take his
hacksaw to Sandown Park for exhibition.
Unfortunately, given the relatively short
notice, this did not prove possible.
However, Richard is also a video
enthusiast and has put together a DVD
detailing the construction procedure for
the saw. Some readers may feel this would
be a useful boost to confidence before
building the saw, so copies can be
obtained from Richard at a nominal cost of
£5.00 including postage. Contact Richard K
Wightman, 21 Beech Drive, Syston,
Leicester, LE7 2PR

Dates for the Diary

April 8th -9th, Large Scale Model Rail at the
Warwickshire Exhibition Centre, Leamington
Spa. Organised by Meridienne Exhibitions.
May 5th 6th 7th National Model
Engineering and Modelling Exhibition,
Harrogate. Anyone wishing to exhibit at
Harrogate should contact Lou Rex on
01977 661 998.
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THE LATHE ONLY
WORKSHOP &

A small vice

1. The first faces being machined, note the card packing.

oking Precision Models (ref.1)
may be better known within
the model engineering
fraternity for their range of i.c.
engines, however their catalogue also
contains a useful range of workshop
equipment items. This small vice, available
as castings from Woking, is an ideal
project for the lathe/vertical slide format. It
is though, like all the other items in this
series, equally applicable to those with a
fully equipped workshop. Its size, 1%in.

2. Machining the underside surface.

12

wide by %in. deep jaw, opening to 1%in,
makes it ideal for the workshop owner
who works, at least sometimes, with
smaller size components. However, | have
often struggled to position a delicate
component in an oversized vice and am
sure that this little vice will be beneficial on

3. The five faces, inner and outer end's,
and base were machined at this setting.
Because of the lack of a positive helix on
the tipped tool an end mill was chanced
on the casting. Actually, all the casting in
this series machined easily.

Harold Hall constructs the
Woking Precision Kit

a regular basis, and will likewise also be
for many readers of this article. The vice
has two fixings on each side spaced at
centres equal to the T slot spacing on the
Myford vertical slide. It is unlikely that
these will line up with the spacing on
slides from other sources, but then, who
needs four fixings for such a small vice.

No drawings are supplied with the
casting but | have provided sketches for
those who prefer some guidance
dimensions. These do not include
dimensions for overall length, width, etc.,
as it is pointless spending time working to
specific dimensions. It is quite permissible
to deviate from the dimensions given,
should the reader wish for any reason, e.g.
available milling cutters, etc.

Manufacture
Body

Using a file or perhaps a linisher, remove
any obvious high spots from the base of
the casting and test against some flat
surface to make sure that it does not rock
excessively. To enable the casting to be
clamped to the slide, drill three holes
6.1mm diameter along its centre. For

4. Machining the base. Note the assembly
is not relying only on the two clamps
above, a screw through one of the
castings fixing slots can just be seen
below.

Model Engineer=s" Wbrkshop
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5, Setting up a fence for positioning the
body for machining the sides.

reasons that will become apparent later,
ensure the holes are central in the surface
on which the jaw will slide. With some
packing between the casting and the slide,
fasten the casting using the three holes
just drilled. The packing can be soft
copper, or even as | used, thin hard card.
Machine the upper faces of the two ends
of the casting as seen in Photo 1.

Rewverse the casting, positioning the now
machined faces against the slide and fix
with the two outer screws. Whilst it is
unlikely to be a problem, | took the
precaution of supporting the centre of the
casting to prevent the fixing screws causing
the casting to bow. To do this, | placed a
longer screw in the centre hole screwing
this into a T nut. Also placing a normal nut
onto the screw on the hidden side of the
casting and ran this up against the casting
and very lightly tightened prior to fully
tightening the outer screws thus making it
impossible for the casting to bend.

With this set up, machine the base of
the casting as illustrated in Photo 2. If the
available traverse of the slide does not
enable you to machine both sides at this
setting, as it did in my case, fit and set the
saddle stop so that the casting can be
turned over and the other side machined
at the same level. This is necessary as you
will carry out roughing and finishing cuts
and will need to be able to return to the
setting for finishing on the second side. As
| said in my introductory article for the
series, | really do believe that a saddle stop
is all but essential for milling on the lathe.

With the base now machined it can be
returned to the slide without packing. Fix,
using screws through the vice's own fixing
slots at the lower edge and bar clamps
above, making sure that it is reasonably
horizontal. Machine the four faces, that is,
outer and inner ends, Photo 3. Whilst |
prefer to use tipped tungsten carbide
tooling on the outer surface of cast iron,
using their outer cutting edges to machine
the inner and outer surfaces of the ends
may cause excessive load on the vertical
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6.There is a vertical sfide under this lot,

slide arrangement. To avoid this, depth of
cut (not width) will need to be keptto a
bare minimum making the process a time
consuming exercise. Using a conventional
end mill with its positive helix angle and
rake will considerably speed up the task.
Howevwer, if you have a choice of end mills,
well used and little used, use the older
cutter just in case you encounter a hard
spot. Incidentally, | found all the castings
used in this series very easy to machine
and free of hard spots. For more
explanation regarding the pros and cons of
using tipped tooling see issue 108 page 15.
Having machined both sides of the jaw at
this single setting ensures that they will be
parallel. This will also enable a square to
be used off the outer face for setting up
when in use after completion. Whilst still
on the slide also machine the surface on
which the jaw will eventually slide,

Photo 4.

Once more, reverse and mount the
casting on the slide with the two top faces
against the slide surface. With two T nuts
in the lower slot, place a stud in each one
and with a washer and nut, lock them onto
the slides surface, doing this at a pitch of
1%sin, the pitch of the vice's fixings. The
next stage is to make the slot in which the
vice's jaw will slide. An essential

requirement for this is that the slot must
be at right angles to the vice jaw. As this
has already been machined some means
of achieving this objective is necessary.
For this purpose mount a short length of
steel on to the slide’s surface setting it
accurately using an engineers square off
the lathe's bed, Photo 5. Use a toolmakers
clamp to hold the vice jaw against this and
clamp the casting to the slide using two
nuts on the studs and two bar clamps
above, Photo 6. It is essential that the four
fixings must be progressively tightened so
as to avoid the casting tilting.

Carry out preliminary machining, sides
and bottom, for the area where the jaw
keep plate will fit followed by machining
the slot in which the jaw will slide, Photo
7. Despite the jaw having limited
movement the slot runs the complete
length of the casting. Centralising the slot
on the drilled holes will ensure that it is
adequately central, not easy to measure by
other means. With the slot finished, return
to the keep plate slide and finish mill both
base and sides of the groove. The body
will need further machining after the jaw
has been completed.

The Jaw

This is not an easy item to mount for
machining due to its small size, irregular
shape and taper that runs from the
working face back. Mount an angle plate,
such as that described in the last issue, on
to the slide and on to this mount two
supports for the jaw. These are positioned
against the web on the bottom of the jaw
that eventually will slide in the slot in the
vice. The web is tapered as mentioned and
the support pieces are angled to suit. This
is just apparent from Photo 8. The jaw is
then held in place using a bar clamp
mounted from the angle plate and its
working face machined. Now with a flat
face, the jaw can be mounted directly onto
the vertical slide as in Photo 9. Note that
the piece of bar has once more found a
use in the lower tee slot to act as a support
for the jaw, thereby preventing the jaw
from being pulled from the clamps holding
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Small vice main
dimensions
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7. Machining the groove in which the jaw
moves.

it. This simple bar really is an essential
piece of kit!

With two parallel machined surfaces the
vice can now be used. As | prefer to
machine by traversing the cross slide
wherever possible, | chose to mount the
vice horizontally on the vertical slide.
However, with the workpiece central in the
vice jaw, as should be the norm, it was not
possible to get the workpiece low enough
for machining. The workpiece was
therefore moved to be bottom of the vice
jaw and a tee nut and screw used as a jack
at the top to keep the jaws parallel, thus
ensuring that the workpiece was secure.
The web was machined, Photo 10, and
tested to be a close fit in the slot in the
body, but a little on the tall side.

Nowv on the body, measure the distance
from the face on which the jaw is to slide
to the face on which the keep plate is to
slide. Add to this say 0.002in. and with a
suitable piece of metal and a feeler gauge
or two, or three, create a pack to this
dimension. Place this on the sliding face of
the jaw and using the saddle carefully
bring it up to the cutting edges of the end
mill and lock the saddle. Check that the
pack will just move without play. At this
setting machine the face on which the
keep plate will be mounted. If you have
slip gauges they would be even better, as
would be using a depth micrometer. Do
though aim to be on the high side, you will
file a little off later.

Jaw keep plate

Now make the jaw keep plate but drill it
initially with tapping size holes. Clamp this
to the jaw making sure it is central across
the width and with 20mm projecting at the
front. Drill through the keep plate into the
jaw with tapping size holes, tap the holes
in the jaw and then open up those in the
keep plate to clearance size. However,
there is not a lot of rcom for the clamp so
it will almost certainly be a case of drill
one hole, fit a second clamp, remove the
first clamp and drill the second hole.

Next stage is to establish the required fit
of the jaw and keep plate into the main
body of the vice. The method | adopted for
this is simple and consists of fixing a file in
the gap where the keep plate slides,
placing the jaw into the groove in which it
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8. First stage with the jaw.

slides and move it back and forth until jaw
and body have almost the same
dimension.

Assemble the jaw with keep plate on to
the vice body but place a thin shim, or
piece of copper wire, between the keep
plate and vice body so that the jaw is
firmly fixed. Mount the assembly onto the
vertical slide using a single fixing through
the centre of the vice. Make sure that the
clamp plate is firmly against the jaw to
give it added security. Machine the top
face of the jaw and then a light finishing
skim over both ends and the jaw to bring
them all to the same level.

Again, mount the angle plate on to the
vertical slide but this time horizontally and
mount the vice on this as shown by Photo
11 and machine the edges of the vice
fixing web. Having machined the first side
turn round with the machined edge
against the slide and machine the other. |
do hope you have taken my repeated
advice and set the vertical slide face
accurately parallel to the cross slide
movement.

For the next operation it is essential that
the slide is upright and that the tee slots
are perfectly horizontal else the vice sides
will not be at right angles to the jaw face.

10. Finishing the web on the base of the jaw.

9. Facing the second side of the jaw.

But of course, the slide should always be
set this way, unless set off at a specific
angle for a particular purpose. Once more
place the locating bar into a tee slot and
use this to position the assembly for fixing
to the slide, as illustrated in Photo 12. It
occurs to me, that | have not to this point
in the series, taken note of the fact that a
few vertical slides have vertical tee slots. In
this case, it will be necessary to use an
engineers square off the side of the slide
to position the supporting pieces that will
need clamping to the table. The support
also is an aid to repeatability where a part
has to be removed and rotated for
machining on the reverse side, as it does
in this case.

With the assembly positioned, first
machine the side of the vice stepping
down the face in increments of around %in.
Follow this by machining the fixing face
doing this also in stages, setting the saddle
stop at this position, and for the final pass

Model Engineer=s" Wbrkshop



11. Using the angle plate from the last
issue.

once more machining the vices side, say
0.002in. deep. As | have said elsewhere, at
this depth the helix prevents the cutter
taking an over wide cut. Having completed
the first side, turn over, once more locating
it against the bar in the tee slot and repeat
the sequence for the second side. Having
done that the milling operations are now
complete.

Move the jaw to the fully open position
and the vertical slide parallel with the
lathe's axis and drill for the operating
screw, Photo 13. First, drill at the size
required in the jaw {(6mm) then at the
tapping size hole through the vice end
only. Note that the tailstock is being used
to feed the saddle for the drilling
operation. Whilst still on the lathe place
the tap in the drill chuck and tap the vice
body. Being cast iron the chuck should
provide sufficient grip for the operation or
at least to get the thread started on course,
which is essential.

The Feed Screw

Set up the lathe for turning and turn the
two outer diameters with the workpiece
supported by the tailstock centre. The
position of the groove is important as this
must only be used for opening the vice,
the end of the screw, with the ball, being
used to provide the gripping force.

15. Finished vice, viewed from above.
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12. Machining the first side and vice fixing
web.

Remove the tailstock to the other end of
the lathe, place the jaw over the screw
end and measure the distance from the
jaw to the larger diameter. From this and
the location of the keep plate/jaw
withdrawal screw you can determine the
position of the required groove. Return
the tailstock centre and machine the
groove, Photo 14. The tipped tool seen
being used in the photograph is ideal for
this type of work and also for parting off
at small diameters.

So that the vice works correctly it is
essential that the thread does not wander
along the length of the screw. This is not
as easy as may first be thought. Using a
tailstock die holder would seem the
approach to take but at this diameter it is
unlikely that the chuck will have sufficient
grip. The easiest way out of this is to
machine the part from hexagon bar
material, if this is not available then the
thread can be initially screw cut and just
finished off with a die. The latter is the
way | would take myself except for the
fact that | like to keep to metric threads
but have a lathe with an imperial
leadscrew. The way that | chose to make
the thread was using a die in a guided die
stock, these perform the task with ease
even if making very long threads.

Drill the Tommy bar holes, two at
ninety degrees, and the vice is all but
complete. Incidentally, the subject in the
next issue is a cross drilling jig that will
enable the cross drilled holes to be made
with ease.

One of the keep plate fixing screws also
doubles as a jaw withdrawal device and
needs a 4mm spigot turning on one end,
also the length will be quite critical.
Assemble, jaw, keep plate and feed screw
and test the screw making adjustments as
necessary. Should changes be necessary
to the groove in the feed screw in will be
easy to return the screw to the lathe for
machining in view of the centre in the end
of the screw.

14. Producing the groove an the end of
the feedscrew, its position being critical.

Assembly

File the four corners of the base to remove
the rough surface of the original casting,
chamfer/debur edges and assemble and
you have acquired a very useful small vice,
Photos 15 and 16. As mentioned above,
the subject in the next issue is a cross
drilling jig. This is a very capable item and
well worth making for anyone who does
not have other facilities for what can be a
tricky task.

Supplier

Woking Precision Models. 27 Petts
Crescent, Littleborough, Lancashire,
OL15 8ED, Tel 0780 8446915 or 01706
377 508 E-mail
graham@wokingprecision.co.uk Web
Site www.wokingprecisionmodels.co.uk

16. Showing underside detail




FRICTION DIAL
HANDWHEELS
FOR THE UNIMAT 3

Maurice Rhodes describes his indexable conversion

1. Completed handwheels fitted to
tailstock and leadscrew.

he handwheels of my Unimat 3
were used mainly for their
primary function; that of moving
the saddle, or the barrel of the
tailstock, etc. Probably a shortcoming
more of operator rather than machine, |
was aware of inconvenience when trying
to use the division markings. Having noted
the particular division, from which to add
or subtract the amount of feed required,
the starting point after taking a few cuts,
soon became uncertain or forgotten; the
job would have to be re-measured and a

new starting point selected on the
handwheel. As the machine aged, so the
divisions became more faded, so it was
decided that a new set of handwheels with
fresh markings (rather than a visit to the
opticians) would solve one of the
problems. Furthermore, if they were made
with a separate index sleeve as many of
the larger machines have, then the other
problem of not having to remember a
particular division would also be solved. It
was also decided that a larger diameter
handwheel, would also give much better
visibility and control, compared to the size
of the original. Photo 1 shows the new
handwheels fitted to the tailstock and the
lead screw.

Index Dials

My starting point here was the material,
and a piece of aluminium tube, cut from a
television aerial mast, was utilised for the
sleeve. The inner and outer dimensions do
not need to be quite so precise, but if a set
of three handwheels is to be made, then
these diameters should be the same for all
three wheels, whatever the final size turns
out to be. This will be a benefit when it
comes to using the mandrel and jig. After
taking a skim off the inside of the tube, to
give it a smooth bore, trim one end square.
Next a disc of aluminium alloy 1%in. in. dia.
X ¥in. thick is required for the thumbwheel.
Centre drill in the chuck and open up the
bore with a boring tool to give a press fit
{or Loctite) with the squared end of the

2. Cutting twenty grooves with a ball end
milling cutter.
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tube which will become the index dial.

Mount the assembly in the chuck set with
it's jaws reversed to hold the thumbwheel
and turn the index dial to length.

From a short length of about %in. dia.
mild steel, centre drilled at each end and a
%in. length of 1in dia. mild steel, make a
slightly tapered mandrel, which will hold
the index dial firmly, when milling the
circumference of the thumbwheel. The
suggested design for this is given in Sk 1

Mount the index dial assembly first on
the mandrel and then (using the axle of
the mandrel) in the lathe chuck set on the
dividing head which has had the 40
division plate fitted. Set up the mill/drill
attachment and using a ball-nosed end
mill, cut 20 grooves around the
circumference of the thumbwheel, as
shown in Photo 2, then return the chuck to
the lathe without disturbing the workpiece.

A slotting attachment or saddle stop
would be handy to make the division
marks, but if neither is available, then a
piece of 4sin. or ¥in. scrap clamped to the
lathe bed will suffice. With a ‘'V" shaped
tool set sideways in the toolholder, set the
stop for the long division or 0.1mm. marks,
turn the lead screw until it reaches the
saddle stop. When the long marks have
been cut, lay a suitable sized drill bit
between the stop and the saddle, as
illustrated in Photo 3, and cut the shorter
0.05mm marks. Remove the mandrel and
replace it with a parallel stub of mild steel,
turned to the same diameter as the bore of
the sleeve, in order to support to the tube

o
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wall. Set the work in the jig and stamp the
numbers as shown in Photo 4. The jig is
made from aluminium alloy and only the
necessary dimensions have been shown in
Sk 2. Looking down the channel that takes
the number stamp, gives a view of the

4. A jig helps
align the
number punch.
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long division marks, which need to be
numbered, in the same manner as the
original wheels. Highlight the marks and
numbers, with black ink or paint, then,
remount the workpiece on the mandrel,
which is now set between centres on the
lathe. Take the finest cut from the surface
of the index sleeve, to leave a clean set of
marks and numbers. Finally before
removing the workpiece from the mandrel,
take the sharp edges from the thumbwheel
using a file or lathe tool.

A washer made from something like
Perspex or acrylic, is required, 1%in. in
diameter and having a bore equal to that
of the index sleeve.

Handwheels

The handwheels are also made from
aluminium alloy 1%in. dia. and to save a bit
of turning, the stock piece was held in the
vice and rough cut with a hacksaw and
then sliced off for turning in the lathe. With
the blank set in the chuck, turn the smaller
diameter until the index sleeve will slip
easily but not sloppily over it, face off what
will become the inner face and then the
end (allowing for the thickness of the
plastic washer). To provide the necessary
resistance or friction between the two
parts, an 'O’ ring is used which is of the
type easily obtained from a plumbers or
DIY store and costing a few pence. Cut the
groove to the width of the ‘O’ ring to be
used and to a depth which will allow the
index sleeve to turn with a resistance that,

after a thin film of grease been added, you
feel comfortable with; one that allows the
thumbwheel to be easily adjusted, when
required, yet with enough resistance to
prevent upsetting the adjustment, when
using the handwheel. Drill and tap M5
through, then reverse the blank in the
chuck to face and counterbore the other
end. Remove the chuck etc. and mount
them on the dividing head to form the
circumference as with the index sleeve.

Handles

The handles are quite straightforward and
can be simply a length of rod, threaded at
one end to fit the handwheel. Photo 5
shows the handwheel components before
final assembly.

Mo provision has been made to prevent
the index dial and handwheel from
parting, nor has it been found necessary,
but a thin 1in. dia. washer can be slipped

over the leadscrew before fitting the

handwheel if required.

5. Component
parts of a
handwheel.
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WEBCAMS IN THE

WORKSHOP

Dick Stephen & Tony Jeffree
apply this technology to
centering and optical
magnification.

7 TN : \
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1. One of the graticule designs available
on the website.

Raison d’efre

Madel engineering today in the UK is by
and large a pastime indulged in by retired
individuals over the age of 65. By this age
some of these people will, unfortunately,
have begun to suffer from failing eyesight.
One of the authors (Dick Stephen) is one of
these, and he is finding that loss of visual
acuity is making some operations in the
workshop increasingly difficult. When the
two of us were talking on the phone a few
weeks ago, Tony suggested that a webcam
would make the ideal basis for a centering
microscope for use in a mill or a lathe. For
those of you that have not come across
these devices, they are small, inexpensive,
often relatively low resolution, digital

3. Set up to centre Trust camera.
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2. Webcam fitted via Morse taper to the X3 mill.

cameras that plug into a computer, and
can be used to record still or video images,
for example to allow a continuous video
display on a website, take still
photographs, or allow two or more people
to “video conferance” on-line. It seemed to
us that if we could somehow interpose a
graticule on the image that one of these
cameras produced on a PC screen, then
we would have the basis of an excellent
centering device.

Some years ago, Dick made himself a
centering microscope for use with his lathe
and mill (recently featured in MEW, and
now available as a Hemingway kit).
However, Dick's deteriorating eyesight
makes using the microscope increasingly
difficult, so a centering device based
around a much larger display on the 14-
inch screen of a laptop would certainly
make centering a lot easier. Quite apart

4. The graticule centre should coincide
with the centre spot.

from that, the potential seemed to exist for
building a useful device at minimal cost
and minimal machining, which is always a
bonus, as it leaves more time for doing
what we bought the equipment for in the
first place (if any of us can remember what
that was these daysl)

Development
process

We kicked around a good number of ideas
— some better than others, and some
totally impractical - and were initially
thinking in terms of dismantling the
camera and inserting a glass graticule
between the lens and the CCD (the image
sensor that is the “film"” in the digital
camera), so that the image transmitted to
the PC would already have the graticule
superimposed on whatever scene the
camera was pointing at. This could
certainly be made to work, but could prove
to be a complex miniature machining task,
as the size of the CCD on these cameras is
very small (around half a centimetre
across) and the focal length of the lens
correspondingly short, leaving little room
to play with, and there would be a need
{as on Dick’s optical centering ‘scope) to
provide adjustment of the position of the
graticule to centre it relative to the centre
of rotation of the camera.

We decided that the best approach was
to get a couple of cheap cameras, see
what they looked like “in the flesh”, and
no doubt inspiration would strike. Dick
located a likely suspect on Ebay - a very
cheap camera, only a couple of pounds to
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buy, built into a chromed metal tube
30mm in diameter and 80mm long. So we
hoth bought one on auction, to discaver
the catch - the “seller” was apparently
based in the USA but the product was to
be shipped from Hong Kong, and once
postage was added on, they ended up
around a tenner each — still pretty cheap
for a usable camera.

While waiting for these devices to
arrive, we turned our thoughts to other
approaches to the graticule problem.
Clearly, the ideal would be to electronically
{within the computer) superimpose the
image of a graticule over the image from
the camera, thus obviating the need to
physically insert anything between the
lens and the CCD sensor. After a lot of
searching on the Web (as always, Google
is your friend herel), Tony came across a
“shareware” software package, intended
to be used to create a live “webcam”
display on a website, that showed promise
as the basis of the display end of the unit.
We also came across a number of other
camera options closer to home, as will be
described later.

Webcam Centring
Unit - requirements

Software

Willing Webcam Lite available from
http:/imww.willing.com/ as a download for
$ 14.95 ex. VAT. You can pay for this with a
credit card. The software can also be
downloaded on a trial basis - you get to
play with it for 21 days before registration
and payment is required for further use.
Following payment of the registration
fee, Willing will email you a registration
code to enable you to install the software
permanently on your computer. There is no
limit to the number of your own computers
on to which you can install the software.
Willing Webcam is the only webcam
software we have found that can easily be
adapted for this particular application. The
important feature is that Willing Webcam
allows a “watermark” to be superimposed
on the image derived from the camera.
The watermark can be any image file that
you choose to add to the video picture
generated by the camera — if you were
using the Willing Webcam software for its
intended purpose, you might choose to
superimpose a copyright statement on the
image, for example. However, in our
application, we use a drawing of a
graticule (see below) as the watermark.

Hardware

1.  Any PC or laptop computer with a
USB port. This unfortunately means a
relatively up to date machine.

2. A webcam. There are lots available on
Ebay for less than £10. It is worth
checking the postage charged on Ebay
as you may be able to get one a lot
cheaper in your local computer store.
A lot of the webcams on Ebay come
from China with Chinese software, as
was the case with the one in the metal
tube mentioned earlier. Fine if you can
read Chinese, which we could not! We
eventually used a Trust 150 webcam
for our initial experiments, bought
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5. The mill (left) and laptop (right) showing the graticule accurately centered on the

image of the hole.

I

6. Webcam arranged for assembly work.

from PCWorld for under £15.00. If you
use the same model you should be
aware that the Trust 150 software is for
Windows XP only. Dick Stephen tried
to install the software on Windows
2000; the XP driver totally corrupted
Windows 2000 requiring a complete
re-installation of Windows 2000.

Having experimented with the Trust 150
camera, which is a relatively low
resolution device (640X480 pixels), we feel
that this is just about on the lower limit of
what is acceptable for this application, and
readers might consider using a higher
resolution camera — again, there are
examples of 1.3 megapixel webcams to be

7. Webcam and laptop arranged for a
turning application.

had via Ebay for around £15-£20, and
computer stores such as PC World will
also stock these higher resolution
cameras. The greater resolution gives a
clearer image that is less prone to
pixellation when displayed on the
computer screen, and hence should be
better suited to accurate centering.

Other 640 X 480 camera units are also
usable. For example, the PC-Line product
range includes a very slim model, only
about a centimetre thick, called PCL-W310
that is also very promising, and that Tony
plans to use on his Taig mill; the Trust
camera is also available badged as Packard
Bell VGA Webcam, model PB-WC100.

A final note on camera choice — some of
the more up-market webcams have auto-
focus capability. While these may be very
useful for some other applications in the
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workshop, as discussed later in the article,
they are less suitable than a manual focus
camera when in use as a centering
microscope, as the auto focus mechanism
may change the optical axis of the camera
when focused at different distances, and
hence generate errors in centering.

The Graticule

The graticule for the unit can be drawn
using any available CAD programme. To
convert the drawing of the graticule into a
watermark, Adobe Image Ready 7 and
Photoshop 7 software packages were
used, as described later in the article.
Alternatively, to assist readers who do not
have access to these two programmes we
have made a number of watermark
graticules available for download from
Tony Jeffree's Web site here
{http://www.jeffree.co.uk/Pages/graticules.h
tml). There are links to four graticules on
that page; if you click on one of the links,
the graticule will display. If you wish to
download it, use the “file” menu to save

the file on your local machine - note that
you should not change the “.png”
extension to extension to anything else.
Photo 1 illustrates the design of one of
these graticules; this image is taken from
the “graticule.png” file to be found on
Tony’s website. Readers may of course
wish to design their own graticule.

Willing Webcam can use a number of
different image file formats, including
the familiar JPEG (.jpg) file format;
however, for this particular application
we ideally need a graticule image where
the lines of the graticule are opaque but
the background is transparent. Some file
formats (for example, .jpg and .bmp) are
incapable of representing a transparent
background, so some manipulation of
the image is required in order to
produce the desired effect. A quick and
simple alternative is to use a .jpg image
and use the “transparency” adjustment
feature of Willing Webcam to make it
“translucent” - a transparency setting of
around 10%-15% isn’'t too bad and
produces a usable result.

The procedure - for converting the CAD
drawing to a transparent watermark is as
follows:-

Having completed the drawing of the
graticule, using a CAD program, save it as
a bit map file (i.e. a .bmp file)) on your
computer. Dick used Adobe Image Ready
7 and Photoshop 7 to convert the drawing
into a watermark. Using the Adobe
software the procedure is as follows,
Open the .bmp drawing of the graticule in
Image Ready. You may need to Zoom in
on the drawing depending on the
dimension of the graticule. Click on Layer
and set the drawing as Layer 0. Now go to
Select and click Select all. A dotted line
should now surround the entire border of
the graticule. Now select the Magic Eraser
Tool. This tool is hidden under the eraser
tool in the tool bar on the left of the
screen. Place the Magic Eraser in the
white area of the drawing and left click.
The background will now take on a
chequer board appearance. Now select
Optimise, which you will find in the
Window pull down menu. Left click the
transparency box in the Optimise table.
Now go to Select and left click Deselect.
Save the graticule drawing, now as a .psd
file. Willing Webcam does not recognise
the file extension .psd, but it will load
.PNG files. The .psd file you have just
saved must be converted to a .PNG file
before you can use it as a watermark. The
conversion is done in Photoshop 7. Load
Photoshop 7 and open the .psd file of the
graticule. Resave the file now as a .PNG
file. The file extension .PNG is one of the
available file extensions in Photoshop.
Save the graticule file in My Pictures in
the Willing Webcam folder.

Similar procedures for producing a
graticule with a transparent background
can be adopted using other image editing
software packages - for example, Tony
found that it was possible (although not
terribly straightforward!) to achieve the
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desired result in Adobe Photoshop
Elements, again with the help of the Magic
Eraser tool.

Having downloaded the Willing
Webcam Lite program from the Willing
website, you can install it on your
computer and then install the graticule.
Once you have followed the installation
screens, run the program, and you should
see something like the screen shown in
SCREEN 1. At the left of the screen you
will see tabs marked Option Table, Video
Camera Helpers, Registration, and About.
When you register the software you will be
sent a registration code that you install via
the Registration tab.

Click the Option Table tab and you see a
display like SCREEN 2. Note that for
several of the screen illustrations, only the
left hand section has been shown. Click on
the “+" sign next to Time Caption and you
should see SCREEN 3. Uncheck the box
next to “Enable Time" and the time display
at the top of the video window should
disappear. Click the “+"” sign next to “Text
Caption” and you will see SCREEN 4.
Uncheck “Enable Text” and the “Willing
Webcam™ text should disappear. Click the
“+" sign next to “Video Device”. If the
“Video Window Size” shows anything
other than 640 X 480, change it to 640 X
480 as SCREEN 5. You may now need to
re-size the Willing Webcam window to
make the whole of its video window
visible. Click the three “-" signs next to
Video Device, Text Caption and Time
Caption, and click the “+" next to
“Watermark. The window now looks like
SCREEN 6. Check the “Enable” box, and
select the watermark file; if you have made
one yourself or downloaded one from
Tony's website, the best place to keep
them is in the "C:\Program Files\Willing
Webcam Lite” subdirectory. The file
“graticule.png” from the website is
suitable for a 640 X 480 display; “simple
grat.png” is suitable for a smaller display
size. Select “ graticule.png” as the graticule
file and the display looks like SCREEN 7.

You can now adjust the “Placement”
coordinates to move the graticule into the
centre of the display, as seen in SCREEN 8.
The coordinates need to be set at 40, 122
to centre the graticule. This is a temporary
setting - it will need to be adjusted in
order to properly align the device at a later
stage. It is also possible to “drag” the
watermark around the screen using the
mouse for rough positioning, although this
feature is disabled if you move to “full
screen” display mode.

Plug in the camera (having installed its
drivers as per its instruction leaflet), and
you should be able to set up the software
so that you will see the camera display in
the video window of Willing VWebcam.
Click the “Video Device” tab in the Options
Table and you can select the video camera,
as shown in SCREEN 9.

Focussing the
camera

The lens on most manual focus webcams
is fitted on a threaded mount. This allows
the lens to be screwed in or out to focus
the image. Unfortunately the thread and
lens mount is not that precise, and the lens
consequently not very secure in the
camera body. For accurate and repeatable
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centring, the lens must be secured firmly
in the camera body; focussing of the unit
when attached to the mill spindle is then
done by using the Z-axis feed.

There are two ways of securing the lens
in the camera. The first approach is to
adjust the lens in the camera to give a
working distance of about 50 mm, and then
use a few spots of super glue, applied
where the lens meets the camera body, to
secure the lens so it cannot move.
Alternatively, the method we used was to
tighten the lens against a Perspex spacer
ring to lock the focus at the right setting.
The thickness of the spacer ring (1.3 mm for
the Trust 150 camera) is adjusted to give a
working distance of about 50 mm between
lens and workpiece. The ring is made of a
suitable diameter to fit over the lens’s
focusing thread; with the Trust camera it is
necessary to dismantle the camera to insert
tie spacer ring, but this is simple to do.

Constructing the

camera unit

Photo 2 shows the completed unit installed
in Dick's X3 mill. The spindle fitting for this
unitis a No.3 Morse taper; however, if there
is a more suitable fitting for your particular
machine, you would clearly use that. Tony,
for example, has a Taig mill, and his version
of the unit uses a plain %in. diameter shank
that will fit one of the standard Taig collets.
For the Morse taper version, the camera is
glued to an aluminium spigot with epoxy
resin adhesive (but see "Adjusting and
securing the camera” below before doing
this). The details of the spigot for the Trust
150 camera are shown in Fig 1. If you use a
different camera you will have to design a
suitable spigot,

The end of the Morse taper adapter,
which can be made from a Morse “blank

arbor”, is bored and reamed 10mm to take
the spigot as a close sliding fit, and the
arbour is drilled/tapped to take a set screw
that will engage with the circular slot
shown in the spigot. This allows the
camera to be rotated in the Morse taper
adapter so as to give an upright image on
the computer screen.

It is worth cross-drilling the Morse taper
adapter to take a Tommy bar. This Tommy
bar serves two purposes; firstly, it allows
the unitto be secured in the spindle
‘without holding the camera, and secondly,
with the tommy bar placed in the same
orientation relative to the spindle, enables
the unit to be always replaced in the same
orientation with an upright image on the
computer screen.

Adjusting and
securing the camera

Hopefully, you now have Willing Webcam
running on the PC, displaying the video
stream from a camera attached to the USB
port, and with a graticule overlaid on the
video image and centred on the video
window. The centre of the field of view, in
turn, needs to be coincident with the axis
of the spindle of the mill. The utmost
accuracy for this positioning is not
necessary, as the final centring of the unit
will be done later.

The next problem is to fix the camera to
the spigot in such a manner that the axis
of the spindle fitting/spigot coincides with
the optical axis of the camera. This is fairly
important, as misalignment of the camera
will result in loss of positioning accuracy,
either if the camera is rotated, or if the
height of the camera above the work is
varied, This proceeds as follows,

Photo 3 and Fig 2 show the set-up used
to centre the Trust or Packard Bell camera
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units; a similar approach can work for
other cameras too, adjusting the top plate
according to the body shape. The frame
can be made out of any scraps of 10 or 12
mm ply or MDF. This consists of a
baseboard, which will be clamped to the
mill table, with a “bridge” constructed
over it from two uprights and a flat top.
The top has a circular hole cut in it such
that the camera can be supported in the
hole, lens pointing downwards, with a
lens-to-base distance of 50mm or
thereabouts. Initially, make the base, attach
the two uprights, and clamp the base to
the mill table. Glue a piece of white card
on to the base as shown and make a small
mark roughly in the centre with a black
pen. Centre the spindle accurately on this
position. If you have a digital readout, zero
both the X and Y co-ordinates; this will
enable you to accurately re-position the
spindle if you have to move the table for
any reason.

Attach the top of the frame, which will
support the camera body. The top is made
out of a scrap of ply or MDF with a hole
cut in it a bit smaller than the size of the
camera body. This hole allows the camera
to be focused on the centre spot. Focus
the camera onto the spot on the card.
Manipulate the camera orientation and
position until the centre of the graticule on
the PC screen coincides with the image of
the centre mark (see Photo 4). Secure the
camera in position with Plasticine or Blu
Tac as shown in Photo 3. Fit the camera
spigot in the spindle. Attach the spigot to
the back of the camera body by applying
some slow set epoxy (this is preferable to
quick set epoxy, as it will, surprisingly,
actually set harder in a shorter space of
time) to the back of the camera and
lowering the Z axis so that the camera
spigot touches the camera back, and leave
to set hard overnight.

Final centring
of the unit

Remove the plywood support from under
the camera. Clamp a piece of scrap brass
sheet or any other scrap onto the mill
table and drill a small hole part way
through. Fit the camera into the spindle
and focus it onto the hole just drilled. If
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the optical axis has been nicely lined up
in the previous stage of construction, this
hole should appear close to the centre of
the graticule. Using the positioning
facility in Willing Webcam, accurately
position the centre of the graticule on to
hole, as shown in Photo 5. The unit is
now ready for routine use.

General points

Although the camera software is able to
adjust to some extent for changes in light
levels, these cameras are rather crude, and
can easily be “swamped” if the level of
illumination is too high —the result is a

white screen with no detail. The solution is
either to reduce the level of illumination, or
to attach a filter to the front of the lens if the
image is still too bright. You can improvise
filters by cutting up the fogged ends of
35mm negatives, coloured cellophane, etc.

Other applications
of webcams in the
workshop

Before starting to look at the centering
microscope problem, Dick had already
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begun to explore the idea of using CCTV in
his workshop as a visual aid. Having a
laptop already installed for his CNC mill,
using it with a webcam was a clearly the
way to go. The next step was to explore
suitable applications for this new
technology.

Dick's main workshop interest is clock
making, particularly rather complex ones.
These frequently require the assembly of
some rather small components. Recently
he has been making a balance wheel
escapement using an escape wheel just
over 8mm in diameter and pallets to
match, salvaged from an escapement that
used to turn the street lights on and off.
The assembly of this platform was very
difficult as Dick could only just see the
parts with a powerful headband
magnifier. He had managed to complete
the platform by the time he tried the
webcam set-up shown in Photo 6. The
design of the gantry set-up was dictated
by the design of the particular camera
mounting and the need to obtain an
upright image of the object.

Photo 7 shows another very useful
application on the lathe for turning
small, difficult to see objects or when a
lot of swarf is flying off the tool. In either
situation it isn’t advisable to have your
head too close to the work. Similarly
there are situations when milling, where
it is very difficult to see precisely where
the tool is even if one has a digital
readout fitted. A conveniently positioned
webcam solves this awkward problem.
For these applications, Dick used a 1.3
megapixel camera to give a higher
resolution display, which is obviously of
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benefit when using the camera
effectively as a low-power magnifier. He
found that at the kinds of focusing
distances that were convenient for this
application, the set up produced a useful
magnification of around 2.5 times the

size of the object. If greater
magnifications are needed, the camera
can of course be made to focus more
closely; however, this brings with it a
reduction in working space between the
camera and the object.

Coming up in Issue No. T13 will be

Cross Drilling Jig

Hemingway.

In this episode of the Lathe
Only Workshop Series,

Harold Hall describes building
this useful kit, available from

X3 - CNC, Further
Options

Tony Jeffree
outlines variations
on the theme for
converting the X3
Mill ta CNC
operation.

Issue on sale 10th

February 2006

March 2006

(Contents may be subject to change)
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MULTI-FACET
SHARPENING OF
LARGER DRILLS

everal factors share the

inspiration for this device. Derek

Brown and Giles Parkes for their

articles on the four and six facet
sharpening method, the desire to build a
dinch scale traction engine requiring larger
equipment and the current national
economic circumstance.

Many years ago | bought one of the
splendid ‘Reliance’ drill grinding jigs to
sharpen up to about %in. dia. at a push, but
| have always had to sharpen larger drills
by hand and the results are somewhat hit-
and-miss.

As professional engineering firms are
leaning heavily towards CNC everything,
there seems to be a lot of good, older
machines coming onto the market at low
prices nowadays. This is particularly true
of the internet sources, mainly Ebay, but
also applies to company closure auctions
and similar sales. Having now acquired
larger milling and turning equipment able
to use bigger drills, the time had come to
think about the problem further. | have
made one of Derek Brown's excellent
diamond pad and block devices for very
small drills and wanted something similar

Les Riley describes an
ingenious jig.

for bigger sizes. Building a Quorn was an
option but still would not easily
accommodate the sizes | now use.

| have accumulated a broad selection of
Morse taper drills over time, both Imperial
and metric up to the No. 3 shank size. My
hand sharpened drills are acceptable for
‘blacksmith’ type work but lack the finesse
that lathe or milling work require. Giles
Parkes' article on the adaptation of a
Worden grinder to produce four facet drills
set me thinking. Like Giles, | did not want
to make loads of collets or holders but a
few were acceptable. It occurred to me
that if | was sharpening No. 1, 2 & 3 Morse
drills then only three holders were
required for these drills.

One stage further

To quote from Giles' article, “any grinder
on which you can set angles and fine feeds
will do”. Well it just so happened that
about the time | re-read that article, |
bought a bargain Jones & Shipman 540
surface grinder. A surface grinder has fine
feed; it moves back and forth across a
grinding wheel and is adjustable for large
and small drill lengths. Also by using the
magnetic table to anchor the sharpening
jig it is ready in seconds and put away
equally fast.

However, by the time | was two thirds
through making the jig, | bought a bargain
Jones & Shipman 310 tool and cutter
grinder too. A couple of quick

2. Finishing the ER taper
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3. Milling slots in holder
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e, B
4. Morse taper holders, ejectar, and fixer.

modifications to the baseplate then
enabled the fixture to be easily used on
this instead. | have included a drawing
giving rough dimensions. None of the
values are of any particular consequence,
other than the angles, but give the basic
sizes of the jig.

L] L
Description
In common with the usual spirit of home
workshop, the jig was built around
available materials. Thus the detail given
in Figs 1 and 2 may be subject to variation,
depending on the contents of your own
material stock. My rather fancy, all curved
base plate was a profile cut inspection
cover that someone never finished. The
main body was a large chunk of steel
offeut; it could be replaced with alloy, |
suppose. None of the machine work is
special, just heavy. Photos 1,2,3,4,5 show
some of the items during manufacture and
photo 6 the ‘finished to test stage’ jig in
use on the surface grinder. Photo 7 is the
unit now modified to fitthe J & S 310.
Photo 8 shows setting the drill parallel to
the holder with a square when using the

6. Tha jig in test use. Note the end face locates on the table fence

for alignment,
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5. Milling the arc slots and Graduating the Main Body, the vice is
mounted on a rotary table
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7. The baseplate now modified for the J & S 310. The jig is using
the ER holder for a parallel drill. Note the base now fixes against
the locatjon strip underneath,
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8. Setting a drill parallel to the holder with ER collets

later ER holder. Photo 9 shows the
resulting tips (6 facet on a drill of 1.5in. dia.
and 4 facet on one a little smaller) and
Photo 10 illustrates the completed jig and
holders.

| have never found that my workshop
needs demanded any variety in tip angles
so the drills are held at the 118 degree
included angle by the main body and this
is fixed for all drills. The various facet
angles are set by rotating the main body

and clamping with the two studs in the arc
slots. The drills are set in the appropriate
sized holder for their taper with the drill
tips aligned by eye with the 180 degree
slots. To make this easier | milled a
diameter line (photo 3) right across the
face of the holders with the tip of a small
centre drill. A sharp tap with a suitable
blunt object (preferably copper or
aluminium) then fixes the drill in the taper.
This alignment by eye is the only part of

e T

9. Eampfe Tips - 6 facet, right and 4 facet, left.
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the process that is not fixed or measured.
The holder is then inserted into the main
body with number one 180 degree slot
engaged on the key. As may be seen on
the holders, these slots have been
stamped 1 & 2 to make it easier to
remember which cutting edge is which.

| have found it best to grind the 25
degree facets first, then the 10 degree and
then the fifth & sixth facet (45 degree)
clearance if desired. The clamp is
tightened and the drill advanced slowly to
the wheel. Grind until a full facet is
produced and any lip damage removed.
Note the reading on the crossfeed, wind
back a bit, slacken the holder clamp, rotate
180 degrees, re-clamp and grind the
second side to the same reading.

Alter the angle setting to 10 degrees
and few careful licks will give the 10
degree facets and then you may put on
extra clearance with the six facet facility if
desired. To do this merely set the main
body angle to 45 degrees and instead of
the 180 degree slots, locate the drill holder
in one of the 22.5 degree slots. Grind the
facet, note the crossfeed reading and do
the same again using the other 22.5
degree slot.

As with the other methods of producing
the facet point, you will see whether things
have gone according to plan by the
geometry of the resulting point. Any of the
facets can be re-visited to correct a
problem.

| debated as to whether to mill posh
ejector slots in the holders but decided
that a suitable bit of brass from the scrap
box (Photo 4) was all that was needed. It
just fits up the end of the holder and a
sharp tap pushes out the drill.

| subsequently bought a set of ER32
collets and decided to try an arrangement
based on the ER system described by Giles
Parkes for my smaller parallel shank drills.
This can also benefit No.1 and some No. 2
Morse sizes too. A fourth holder with an
ER32 nose machined on it was made. The
main body of the device has a clearance
hole right through to allow any extra
length to be accommodated when drills
are held this way. | use a commercial
closing bezel from another chuck.

When setting the cutting lips on drills in

Model Engineer=s" Wbrkshop



10. The Completed Unit

the ER holder, it is possible to use a
suitable sized square to set the first lip
vertical, then tighten the collet (photo 8)

Results

One of my drills did not seem to sharpen
properly. It was ground at 25 degrees to
the same crossfeed reading on both lips
but it had been ground well off centre.
My only conclusion was that the drill was
out of alignment so on removal from the
holder | rolled it along the mill table and
sure enough, the tang was bent slightly.
Another drill passed the rolling test but
was still not evenly ground and when
placed in the lathe chuck whilst in the
holder it showed 10 thou difference

between lips with the DTI. So this
method tests the straightness of your
drills too!

Rather than spend ages at the grinder |
have adopted a policy of sharpening a drill
when it becomes necessary to use it. The
first time you convert to a multi facet point
it does take a bit longer to do the job as
you are grinding away the old shape, and
obviously, the larger the drill the more
meat to be removed. Casualty drills can be
sorted out quicker by freehand grinding
back to approximate shape first.

| was rather dismayed when | first tried
using some of my newly sharpened 2MT
drills in the lathe to drill the hole in the
3MT holder. The drill was opening up a
comparatively large pilot hole and only

POWER-FILE
HOLDING
FIXTURE

in fixture,

emped in vice
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his item came about as a result of
finding that the Black and Decker
Powerfile could be a mite
awkward to hold and apply to
work with the delicate touch desired. As
can be seen from the photo, the Powerfile
is made as a narrow band hand held
linisher. The accessory firmly grips the tool
such that the whole assembly can then be
accommodated in a bench vice. This then
leaves both hands free for holding/ guiding
the work which can be a major advantage
on intricate items.

Construction

Mark off for large hole 3%in. from base on
6%in. dim. and centreline on 4%in. dim.
Clamp the two pieces together and drill
pilot hole through. Separate and
trepan/bore both pieces 2%in. diam. These
may have to be done from hoth sides
depending on the length of the cutting
tool. The motor cover is not round but this

drilling on the outer %s or so of the tip. It
juddered and did not seem to be cutting
properly. On inspection there was no
apparent problem, the lathe was only
going at 96 rpm for a 51/64 drill and there
was plenty of clearance on the tips and
both were cutting at once. The problem
turned out to be that | was not feeding the
drill fast enough!

Having summoned up some courage |
gave plenty of feed with the tailstock and
had the coolant on also and was rewarded
with two lovely curly ribbons of swarf and
a very smooth cutting action. This problem
is not found when cutting with a small
pilot hole.

Conclusion

Whilst not everybody will have a surface
grinder or a T & C grinder, the whole point
of this hobby is to achieve results by
ingenuity. | am certain the principle could
be modified to suit whatever you happen
to have in your workshop.

| am happy to answer questions on the
jig by email to les@staffordshirechina.com

References

Sharpening Small Drills by D A G
Brown - ME issue 4119, 5th-18th May
2000

Twist Drill Sharpening by the Four
Facet Method by Giles Parkes - MEW
issue 64 Feb/March 2000

Conwersation with D A G Brown at the
Midlands Exhibition

George Wilkes describes a
neat convenience accessory

out of roundness can be accommodated
when the parts are split. Make up
sandwich of two larger and two smaller
pieces. Glue, square up, flush edges and
clamp together. Drill for eight off
woodscrews (four each side). Stagger
these screws (so they don't meet) and
screw together. Mark off four holes on top
edge of assembly, drill four holes to 4%in.
deep to suit 4in.wire nails or whatever is
available for pins. Mark centre line of large
hole all round, indent pieces, saw through.
Catch fixture in vice clamping over the
4%in. dimension. Locate power-file in
fixture and secure by rubber shock cord
around fixture and vice. Now you are
ready with both hands free. Don't forget
your safety glasses.

MATERIAL

REQUIREMENTS

Mine was made from %in. plywood
and dimensioned basically to suit the
availability of the materials. Thus the
sizes | used were:

6 %in. X 4 %in. X %in. plywood (2 off)
4 Yin. X 2 %in. X %in. plywood (2 off)
2in, woodscrews (8 off)
4in. wire nails (4 off)
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A SELF-BUILD DRO
FOR CHINESE

SCALES &

Mike Haughton concludes his description, with consideration of mounting, guarding and

comparative performance.

13. Scale fitted to Z axis of Centec mill.

Mounting the scalles
on the

Obviously the solutions to this problem
vary with the mill. On my Centec 2A |
measured the maximum movement of
each axis and then attempted to match
this to the available scale sizes. Note that
the advertised measuring length of a scale
can usually be exceeded by 10 to
20mm.e.g my 5in. / 130mm bar will
actually measure 5.5in. / 140mm and is
9in. / 230mm averall length.

My plan was to do away with the
adjustable stops on the 3 axes and use the
freed up tee slots to mount the 3 scales. |
wanted to avoid drilling and tapping into
the mill castings, but for the Y and Z-axes |
couldn't avoid it, and used M4. | used
horizontal style scales, as they are cheaper,
mounting them to suit the axis mounting
positions.

The key points on installation are
rigidity and at the same time avoiding any
stresses on the scale that might move the
measuring head out of its normal sliding
axis along the heam, To test this out, turn
on an un-mounted scale and try to
displace the measuring head, front to back,
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up and down and twisting. You will
probably see small changes in the reading
due to capacitance changes as the head
moves relative to the beam. Adjust the gib
strips to get the smallest change
consistent with free sliding. Most models
have a thin spring gib strips and there is
usually some adjustment available. Make
sure the gibs are well adjusted. | found
that the gib strips on my scales were not
flat, they appeared to have been sheared
from sheet and showed bright wear points
after a few months use.

Following a recommendation in one of
the Internet Groups, | removed all the scale
gib strips and flattened them by rubbing
on fine emery on a glass plate to improve
their “slide-ability”. This process does
bring benefits. You will see the gibs in my
photos of a scale being taken apart in part
1 of the article. The horizontal scales | used
had two mounting holes at one end of the
beam and nothing at the other end.

Scale guards

My previous experience with Chinese
scales has taught me that that they have to
be protected from the ingress of swarf,
chips and fluids. Introducing a guard that

provides this protection causes several
problems. The use of the four pin data
plugs shown in photo 10 takes up too
much room. | abandoned them and
soldered directly to the data tracks on the
scale pchb. It is essential to provide cable
clamping. See photo 12.

On two axes (X and Y) | have used simple
guards made from alloy angle and on the
third, the Z-axis | used a piece of rectangular
alloy section 2in.x1in. and only one alloy
mounting block for the scale. Photo 12
shows Z-axis before the guard was fitted
and Photo 14 after, with cable clamp.

Mounting the DRO

on the mill

The DRO unit has to be securely fixed, yet
adjustable for height, tilt, etc. The DRO
buttons have to be accessible for,
preferably, one hand pressing as there are
a lot of functions available. | was fortunate
to be able to use the tee slotted motor
mounts on the right of the machine
gearbox to secure the DRO mounting arm,
which was constructed from 25x25mm
square steel tube. | decided that
adjustment of the DRO position was
desirable and to achieve this the ends of

14. Protective cover fitted to the scale
shown in Photo 13
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some of the square tubes were filled with
short lengths of square bar. This particular
bar wasn't a tight fit in the tube, so to
secure it a couple of 6mm holes were
drilled through the tube wall, stopping a
couple of mm into the bar. The holes were
then filled with weld and any excess
ground off. See photo 15.

Rather than drill into the ABS case of
the DRO, | epoxied a simple base made
from 1in. square HE30, 6082 alloy on to the
bottom edge of the case. See drawing 2
and photo 15. The 8mm Bristol handles
and knobs came from Axminster. Ref.14

Replacing the
batteries, and
ground loops

The Shumate DRO provides a regulated
power supply for any Chinese scales attached
to it, and in theory, the scale batteries could
then be dispensed with. | found that with just
one scale and the DRO mounted on the
machine the fast mode makes the scale and
the DRO quite jittery, removing the battery
gave less stable readings, more jitter. Adding
more scales made things worse. This was
after the machine was earthed via its mains
lead. Referring to the User Group for
inspiration, it appears that the battery cells,
even if they are not actually povvering the
scales, provide a useful capacitance effect.
The recommended action is to solder a pair
of capacitors across the battery connections;
a 330pF electrolytic to take care of low
frequencies and a 0.1uF non electrolytic to
take care of high frequencies. The problem |
had was finding units small enough to fitin
the battery space.

| first soldered a 0.1pF capacitor across
the power lines from the DRO to the scale
data connection, the small blue blob in
Photo 4 (part 1 of the article).

330pF turned out to be a non-preferred
value at Maplin so | experimented with
220pF, 6.3volt.

| have found that repeated dismantling
of the scale heads to add capacitors and
solder in leads results in stripped threads
etc and an alternative approach could be
to use a small Dremel type grinding wheel
or circular saw to increase the size of the
opening where the data cable cowver fits. |
used the soldering iron to clean out the
sides of the opening. By this means | could
more easily solder directly to the data
connector without taking the scale head
out of its case and off the beam.

My experience has shown that both
capacitors are essential for operation
without batteries. Read the ShumaTech
website and experiment to get the best
results for your set up. | didn’t find
switching the mill motor on and off had
any noticeable effect on the scale readings.

A comparison with
a Newall Microsyn

Whilst | was struggling to complete this
project | bought a Chester 626 vertical mill
with 2-axis Newall DRO system, factory
fitted by Chester. (Ref 20) This gave me the
opportunity to compare the two systems,
especially the performance of the Chinese
scales against the Newall Microsyn linear
encoders. Even with a discount the Newall
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15. Mounting arrangements for SchumaTech read out head on Centec.

system (Ref 13) is much more expensive
{about four times more) than the Shumate
/ Chinese scale DRO, but has greater
accuracy and resolution and is physically
much more robust, - industrial strength!
You pay your money etc...

The Newall Microsyn sensors | have are
the 10micron accuracy version and come
with certificates of calibration, graphically
showing the deviation from absolute along
the scale length. | wonder what metrology
equipment is used to measure that? |
certainly didn't get certificates of
calibration with my Chinese scales.
S5micron Microsyn versions are also
available. 10-micron accuracy is +/-
0.0004in. Best of all, the Microsyn linear
encoders carry a long no fault guarantee.
{In the UK at least)

The Newall Microsyn scales are
surprisingly small and carry an IP67 (NEMA
6) environmental rating. Withstands dust,
dirt, oil, water and coolant: High tolerance
to shock and vibration. The Newall

measurement seems to be unique and is
based on stainless steel balls packed into a
carbon fibre tube. At major trade shows,
Newall frequently demonstrate their
industrial systems operating with the
scales immersed in a container of coolant.
Details of the systems are available on the
Newall website. (Ref 13).

The unit supplied to me by Chester is a
2-axis Digipac, industrially rated, but
lacking many of the electronic bells and
whistles of the Schumate design. For those
who are not familiar with the IP system of
rating enclosures, the information given in
Table 1 may be of interest.

My Digipac DRO displays to 0.0001in.
and the readings are rock steady. By
comparison my home constructed
Shumatech DRO indicates 0.0005in. with a
LED and is jittery in the 0.001in. digit.

As a temporary measure | mounted a
Chinese scale onto the table of my Chester
626 mill so that | could compare the
readings of the two scales and the x-axis
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16. Set up for scale comparison. Note the vertical height of the brass plate may have
introduced slight distortion.

hand wheel graduations. See Photo 16.
The Chinese scale was mounted in two of
my alloy blocks and clamped to the mill
table. A brass plate was bolted to the back
of the scale head and to a split adaptor
held im a %in. R8 collet. All the sets of
measurements were made with table
movements in the same direction, to
eliminate the effects of backlash.

Several Internet discussion groups have
questioned the accuracy of the lead screws
on these Chinese VMC type mills, so this
was an opportunity to see how the Chester
626 version behaved. | measured the
deviation in readings from the Newall DRO
and found that the X-axis dial to be +5thou
(+0.005in.) over a 13in. travel. The Y-axis
showed a +4thou (+0.004in.) over a 5in.
travel. Taking measurements every inch
indicated by the DRO, and more often in
random locations, showed signs of small
cyclic errors superimposed on the general
+ deviation trend. Making these
comparisons with the table moving left or
right gave similar trends, but they were not
the same, perhaps indicating differences
between the left and right flanks of the
screw and nut? See Graphs 1 and 2.

My findings are that the Chester 626
(VMC) X and Y lead screws, on my machine,
are pretty accurate. My Machine is Imperial
and has quite large dials graduated in
0.001in. It's easy to guesstimate 0.00025in.
from the dials. | carried out the experiment
by adjusting the hand wheel in one direction
to get a DRO reading then measured the
difference between the DRO reading and the
hand wheel.

My comparison between the Chinese
scale and the Newall Digipac / Microsyn
DRO initially threw up big discrepancies.
In fact they were so big, up to 40 thou
(0.040in.) in an 11in. travel, that | searched
the manufacturer’s websites for accuracy
data. Although most Chinese scale
manufacturers are economical with
accuracy data, | found that that most claim
resolutions of 0.0Tmm / 0.0005in. and
some an accuracy of + 0.05mm / 0.002in.
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over a 300mm length. Clearly | wasn't
getting anywhere near that accuracy.
Coming back to the problem a few days
later, | found that the battery in the
Chinese scale was giving a low warning, {a
flashing display). Changing to a new
battery immediately gave better results.
See Graph 3. | don't pretend to know
what’s going on in Graph 3 except to say
that you need a new battery (not needed
with DRO system) to get the best results
from these scales. It is also possible that
the improvised mounting arrangement
shown in Photo 16 which features
significant offset, which would apply a
bending load to the scale, has created
anomalies.

Following a phone discussion of this,
our editor conducted a quick X axis
experiment using a similar Shumatech
system, again using an Arc Euro Trade
scale, fitted to a 1970's vintage Myford
VMC miill, and checked just against the
lead screw dial reading. This indicated an
unexplained 0.002in discrepancy over the
first 0.200in of travel, (the extreme end)
but thereafter, at each 0.200in. step for the
remainder of the travel, the handwheel
position was within an estimated two
tenths (of a thou) of the zero at each
revolution. So either both the scale and the
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DRO Table 1

I.P. Protection levels

objects of 12.5mm @ and >

1st IP#| Degree of protection against 2nd IP#| Degree of protection against
access to hazardous parts & the ingress of water
ingress of solid objects

0 No protection 0 No protection

1 Protected against solid foreign 1 Protected against vertically
objects of 50mm @ and > falling water drops

2 Protected against solid foreign 2 Protected against vertically

falling water drops when
enclosure tilted up 15°

3 Protected against solid foreign 2 Protected against spraying
objects of 2.6mm @ and > water
4 Protected against solid foreign 4 Protected against splashing
objects of 1.0mm @ and > water
5 Dust protected 5 Protected against water jets
6 Dust tight 6 Protected against powerful
jets from any direction
7 Protected against the effects
of total water immersion up
to 1M
8 Protected against the effects
of total water immersion
beyond 1M

lead screw on this machine are pretty
accurate, or if they are not, then the
inaccuracies progress in parallel. Chances
are the former is the case.

In summary

This has been a very interesting project
and the ShumaTech DRO is capable of
very good results. Driving the Chinese
scales in “Fast Mode"” makes it far easier
to arrive at a required point quickly. Scott
Shumate has done an excellent job on the
design of this DRO and should be
congratulated. After using the system, |
agree with those who have written that
once you have a good DRO system you'll

wonder how you ever managed without it.

| hope the above account of my

experiments will inform and encourage
other prospective DRO builders.
Because quite a wide range of skills is
required to construct and set-up these
DRO systems they could usefully be
taken on as a club collaborative project,
different members contributing their
own skill set. Internet, PCB assembly,
mounting scales and commissioning are
areas, which come to mind.

The ShumaTech DRO carries much on
board “intelligence” to run features such
as bolt hole circles, centre point location,
efc. In my opinion the weak link is the
general frailty compared industrial kit. But
the scales and the DRO are inexpensive.
The ShumaTech DRO case design may not
compare with the ruggedness of an
industrial unit, but again, neither does the

price. If you feel that building a DRO from
a kit of bits is beyond your capabilities and
you don't fancy a club collaborative effort,
there are members of the Yahoo user
Group who offer completed cases and
assembled and tested PCB's for sale. Look
on the Internet.

What’s next?

I'm aware that a new breed of better-
protected and more expensive Chinese
scale and caliper is starting to appear, but |
haven't been able to try them out, so far. In
industry, “glass scales” have long been
used to feed positional data to DRO’s and
machine controllers, and in fairness, it
must be noted that these too, were not
happy to operate drenched in coolant.
Thus there has always been a need to
provide effective protection. “Glass scales”
were originally plated glass strips with
precision engraved or photo etched lines
that were read by a light source and
detector. Over the years, with the advance
of electronics, fragile filament bulbs have
been replaced with light emitting diodes
and photo diodes or phototransistors now
are used as sensors. If you are interested
in more detail of how measurements of
this type are made, look at the Jenix (ref
9), Heiden hain (ref 16) and Renishaw (ref
15) websites. These systems are capable
of reselutions far, far smaller than anything
most of us will ever need or could ever
use on home workshop equipment.

Scott Shumate is now producing
inexpensive add-on boards, QCC-100, that
convert the 5volt quadrature data protocol
output produced by many “glass scales”,
strip and rotary encoders to the Chinese
scale standard. A QCC-100 is required for
each axis fitted with one of these sensors.

Strip encoders can be found in some
inkjet printers and rotary encoders are also
used in some systems. Glass scales are
getting cheaper and the lower precision
ones will, I'm sure, start to figure in the
home workshop fairly soon. US members

of the Yahoo ShumaTech Group,
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Ref 7 have been importing and
successfully using Jenix Ref 11.
glass scales with the QCC-100 and
DRO-350. You can check out Ref 19
for some details. These scales are
supplied with industrial strength
protection against physical abuse
and mounts to suit most
machines. | have been unable to
find a Jenix importer to the UK,
but no doubt one will appear as
interest in this topic develops.
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LOW VOLTAGE POWER
HACKSAW &3

11. Slots in the base were formed by chain drilling-

We can move on to making the base (Fig
4). This is made from a piece of channel
45mm high x 95mm wide x 3.3mm thick x
526mm long. It already contained a few
holes from an earlier application but these
merely served to add lightness. The
swinging arm of the saw is mounted on a
vertical post bolted to the side of the
channel. The postis made out of a piece of
185mm x 50mm x 8mm steel. Drill two
2mm holes at one end and clamp the post
to the channel, use a square to make sure
the post is true and vertical. Drill through
the two holes with a 2mm drill then open
out the holes in the post and the channel

to 8mm. Cut a piece of 30mm x 4mm steel
to 120mm in length and drill two 8 mm
holes in one end to match the holes in the
post. Drill a 4mm hole in the other end.
This bolts on with the post to form the
counter balance spring lower mounting.
The pivot for the swinging arm | turned
from a piece of brass hex but a nut and
bolt with a shank would do. Drill a 10mm
hole at the top of the post to
accommodate the pivot. The position of
the pivot is such that the swinging arm is
parallel to the channel at the bottom of its
cut. Drill a hole for the on off switch and
two 5mm holes tapped out 6mm for
mounting the micro switch bracket, which
is made from a strip of steel 135mm x

Richard Wightman concludes
the description of his wiper
motor powered hacksaw.

25mm x 2mm, sturdy enough to hold the
switch but thin enough to be bent into
place when setting the switch.

Stop

When the saw finishes cutting through the
work piece it will drop slightly before
switching off the power then come to rest
on a stop. The stop will in fact have three
functions. Firstly a stop, obviously,
secondly it can be used as a depth of cut
limiter and thirdly as a prop to keep the
saw out of the way while setting up the
work piece in the vice. Cut a piece of
30mm x 4mm to 145mm in length to make
the stop mounting post. Drill two 2mm
holes at one end and clamp in position on
the channel checking with a square. Drill
through the channel with the 2mm drill
then open out the holes in the channel and
the post to 6mm. Drill a ¥ inch hole at the
top. Cut a block of steel 25mm x 256mm x
22mm and drill through to 5mm and tap
out or ¥ inch Whitworth. (The thumb screw
I found is ¥4 Whit. but you could probably
use M6) Cross drill the block to 6mm. A
Bmm length of steel bar bent over at one
end forms the adjustable stop. Bolt the
stop post to the channel with two 8mm
nuts and bolts. The block is bolted to the
top of the post with a ¥ inch long 4 Whit
bolt. The 6mm steel bar drops through the
hole and is held in position with the thumb
screw. The bar length is designed so that
when it is allowed to drop to the bottom it
is in the correct position for the saw to rest
when the power is cut.

12. - then sawing and filing.
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13, Components for power connection,
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Vice
Last but not least we will need a vice to
securely hold the work piece during the
cutting operation. The two vice jaws are
made out 40mm x 40mm x 6mm angle
iron cut to 95mm in length. The
components are given in Fig 5, and the
assembly layout in Fig 6. Now you would
think that angle iron would be 90 degrees
wouldn't you but the bit | was using wasn't
as is clearly demonstrated in the photos.
Although this is going to be a fairly crude
vice it will work a lot better if the jaws
close together reasonably well. To get over
this | clamped the two jaws back to back in
the milling machine vice and took light
cuts until the two faces were reasonably
flat. The same could be achieved in the
bench vice with a flat file and a square.
The fixed jaw of the vice simply bolts onto
the channel with two 10mm bolts, making
sure it is as square as possible. Two
brackets 26mm high x 22mm x 25 wide
with 10mm holes in are bolted on using
the same jaw mounting bolts. (These
brackets were an after thought; their use
will be demonstrated later). | wrestled for
some time about how to make the
movable jaw and eventually settled on the
method here. After all this does not need
to be a precision machine vice but simply
good enough to hold the work secure and
reasonably square while the saw does its
work. Two slots need to be cut inthe
channel 8mm wide x 110mm long with
centres 53mm apart. | did this by drilling a
series of holes using the bench pillar drill
to remove much of the waste and then
milling out on the milling machine.
Alternatively use flat and round files to
complete the slots.

The movable jaw now has two 6.8mm
holes drilled at the same centres as the
slots and then tapped out to M8. Acquire
or make two 8mm studs to the dimensions
shown. Cut a piece of 40mm x 10mm x
85mm steel and drill two 8mm holes on
the same centres as the stud holes and
slots. This piece fits inside the channel and
helps to guide the movable jaw. A 300mm
length of M12 threaded rod is used for the
vice screw. The screw block is made from
a piece of 26mm x 26mm x 65mm long.
Drill and tap 12mm to take the vice screw
and then drill the two 8mm mounting
holes. Clamp the screw block in place on
the channel checking for square and drill
through with the 8 mm drill. A 1.5mm thick
x 32Zmm x 45mm ‘U" Shaped piece of brass
with a Bmm thick x 45mm x 10mm
aluminium spacer is fixed to the rear
vertical face of the movable jaw with two
6mm bolts screwed into threads tapped
into the vertical face. Two small brass
studs are also fixed to the vertical face of
the movable jaw with 6mm countersunk
machine screws (their use will be
demonstrated later). File off any protruding
threads to leave the vice jaw smooth.

The end of the vice screw is fitted with a
turned and internally threaded brass boss
with a groove in it held in place with % inch
steel roll pin. The movable vice jaw is
simply pushed forward by the brass boss
pushing on the rear vertical face of the jaw
and pulled back by the action of the
groove in the boss, which is located in the
‘U’ shaped slot in the brass plate. An
alternative to a turned brass boss could be
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14. Electrical wiring showing position of
microswitch, fuse, also rear of On/Off
switch.

to fit two nuts with a 1.5mm space
between them and then drill and pin the
nuts in place, file the nuts round and make
the slot in the "U" shaped piece of brass to
suit. Once all the parts are fitted to the
movable jaw all protruding screw threads
and heads must be filed flush. | found a
hand wheel in the scrap box that | used on
the vice screw, and held it in place with a
grub screw. As an alternative cross drill the
end of the screw and fit a short length of
bar. The vice does not need to exert any
great pressure, just enough to hold the
work piece.

L ]

Mounting and

L &
painting
Two lengths of % inch x % inch aluminium
angle are pop riveted to the sides of the
channel to allow the saw to be fixed on to
a 140mm x 30mm x 535mm piece of
wood, this makes it easy to clamp to the
bench or fit into a workmate type bench. |
think that just about covers everything on
the mechanical side. Steel has a nasty
habit of corroding so with the dregs of a
few tins of Hammerite | painted it up a
little. Don't paint where the saw slides on
its swinging arm or where the movable
vice jaw runs though. Connecting the
power supply to the saw is via two brass
rods mounted on a hard wood base (Fig
7). The hardwood insulates the power
from the metal of the machine. To make
the power supply connector first cut a
piece of hardwood to 120mm x 30mm x
15mm thick. Cut two pieces of 3.2 mm
thick brass 38mm x 25mm. Drill a 6mm
hole dead centre of each piece and then
drill and countersink two screw holes in
each piece. The brass rods | made in the
lathe by cutting off a 50mm length of %
diameter and turning the first 10mm down
to 6mm and threading with a 6mm die.
Alternatively drill into the end with a 5mm
drill and then tap out to 6mm. Mount the
rods on their respective brass plates with a
émm nut or bolt. Mark out the hardwood
block and recess where the nuts will be
with a 12mm drill to a depth of 10mm. Drill
two 6mm holes for mounting the block on
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15.Using cable ties on vice brackets for large round stock.

the saw frame. Hold the brass plates on
the hardwood block and mark the screw
holes. If you use brass screws like | did it's
best to pre drill the screw holes with a
2mm drill to avoid the screws snapping
off. Hold the hardwood block on the saw
base and mark through the mounting
holes. Drill out to 5mm and tap out to
6mm. Although the base is only 3.3mm
thick it will take enough thread to hold the
block securely enough. Screw the
hardwood block to the base with a couple
of pan head machine screws. Screw the
brass plates and rods onto the hardwood
block with one brass screw in each.

Connecting up

Anything with crocodile clips, e.g. the
battery charger, jump leads off a battery or
even an adapter made up that plugs into
the car cigarette lighter socket can now be
quickly connected to the machine. The
electrical side of things is dead easy; the
wiring diagram (Fig 8) could not be much
simpler. All you need is to find the two
wires on the motor that give the fastest
speed. One will be common earth; the
others will be for the different speeds. Cut
the unwanted wires out of the plug. Use
crimp type electrical connectors
throughout to make good connections.
Take one wire from the motor to the brass
rod and connect with a brass screw in the
unused screw hole. The other wire from
the motor goes to the fuse holder. (I used a
10 amp fuse, the same as the fuse rating
on the car the motor came from). From the
fuse holder to the on/off switch, from the
onfoff switch to the micro switch and
finally from the micro switch to the brass
rod making the connection with a brass
screw into the last unused screw hole. The
switches and fuse holder can be obtained
from Maplins or car accessory shops.
Incidentally if you reverse the + and —
wires on the power supply it just makes
the motor run in the opposite direction. |
have run the motor in both directions and
fitted the blade in both directions and as
far as | can see it makes no difference what
so ever to the performance of the saw. In
operation the saw runs reasonably quietly.
It's not the fastest thing in the world but

sipping tea while a machine does the work
for me is a lot better than doing it by hand
{and Ben's a lot happier as well). There is a
fair bit of hard work in making this tool but
once made, cutting metal becomes a
pleasure and not a chore. It will of course
cut any material that a hacksaw is
normally capable of cutting so it is not
restricted to metal only.

A few afterthoughts

The brass pivot that the swinging arm
mounts on could do with being bigger.
There is some play there, which becomes
greater at the far end. | had to experiment
with large plastic and brass washers to get
rid of as much play as possible. It was
while clearing up that | noticed the wiper
arm spindle is ground and hardened and
runs in two bronze bushes in an
aluminium housing, this | am sure could
be easily adapted to make the swinging
arm pivot.

The counter balance spring was a
modification as there was too much
forward pressure on the saw blade. A
series of experiments were conducted
using mole grips and lead weights until an
ideal balance was found. It was then just a
case of finding a spring with the right pull
to make the counter balance. This is not an
exact science but more a case of playing
about until it felt and sounded right.
Perhaps if the motor were fitted to the rear
of the swinging arm pivot thus forcing the
arm to naturally tip backwards would be a
better idea. Different weights could then
be added to the front of the swinging arm
to give the best cut.

The reason for the brackets and studs
on the vice jaws is to help hold down
larger round tube sections by the use of
plastic pull straps. This may be seen in
Photo 15. I'm sure there is a better way hbut
| haven't thought of one yet.

An easier way to make the power
supply connecting rods would be to use
copper pipe (central heating pipe, % inch).
Flatten one end for about 30mm and bend
over at 90 degrees. Drill a couple of holes
and screw onto a piece of wood, Make the
electrical connection to one of the screws

or solder directly on to the copper pipe.
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The article which appeared in Issue103
of MEW, on a slow-speed adaptation
for the VMC mill and the mention of
the editor's adaptations to the same
machine (lssue105), prompted me to
write this short article describing my
own modifications to a Chester
Champion Mill-Drill. The mechanism,
involving a simple back-gear, is
undoubtedly applicable to many other
mill-drills, so the details | leave to the
ingenuity of the reader.

The Chester Champion is a machine |
can strongly recommend, robust and
accurate, and with a usefully large
capacity, particularly given its modest
price which is currently substantially
less than | paid ten years ago! However,
as with many such budget machines, its

| soon decided that any compact solution
had to involve gearing and, having quickly
abandoned the idea of an epicyclic
mechanism (too complicated), | decided to
introduce a ‘back gear’ as used on most
small lathes such as my own Myford
ML7R. The back gear has always struck me
as a particularly brilliant mechanism - dead
simple, very compact, but supremely
effective. | wonder who first dreamt it up?

I'm afraid | haven't prepared any
detailed drawings and measurements, but
I'm sure most readers will get the idea
from the attached photographs and the
sketch diagram, Fig. 1. Some details of my
construction are somewhat crude - a
prototype | would like to think - but the
idea was to make something reasonably
simple and quick, and the fact that it has
worked a treat for the last ten years has
mitigated against improvement.

First, the choice of gears, The ratio was
chosen to give a good range of speed with
neither any overlap nor an unreasonable
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1. General view of the mill-drill, with
the cover off to show the arrangement
of the belt-drive. The cover of the back
gear modification can be seen beneath
the motor support plate.

limitation, as supplied, is its lack of low
speeds. The Champion has four speeds
from the belt drive: 1640 to 400 rpm,
according to the ads, but as measured
on my machine rather faster, namely
1750 to 430 (see the Quick Tip section
below), which is fine for drilling and
light milling but much too fast for
making large bores, using fly-cutters
and so on. Whilst electronic gadgetry is
available to give continuously variable
speeds, this substantially increases the
overall cost! So after collecting the mill-
drill from Chester, and setting it up on
my bench, | soon decided to make
some mechanical modifications to give
a lower range of speeds. Initially, | was
planning something along the lines of
the VMC mod mentioned above, i.e.
using a large pulley. Unfortunately this
is not really feasible on the Champion
Mill because of the way the machine is
built, with only about 15 cms between
the motor spindle and the driven
milling spindle (see Photo 1). Although
one could introduce a third,
intermediate ‘jockey’ spindle this would
necessarily have to hang out at the back
or side of the machine somehow,
making the whole thing rather
cumbersome and compromising its
compactness, which for me, with
limited space available, was one of the
attractions of the machine in the first
place.

‘gap’ with the un-geared range. 6.25
turned out to be about right. The physical
size of the gears is important as well: too
big and the mechanism will not fit in the
limited space available. Whilst | had
originally planned to use helically cut
gears, a few enquiries showed that these
would be prohibitively expensive so |
decided to use Myford change-gears as on
my lathe. Two 50 tooth and two 20-tooth
gears were acquired at modest cost from
Myford’s parts counter, these being just
about the optimum size, and providing the
desired overall 6.25 speed reduction. In
fact this was the only financial expenditure
on this job, the rest of the stuff came out
of the “scrap box’.

The first part of the modification involved
cutting a hole through the bottom of what
| shall call the motor mounting plate. This
is the item which projects untidily

Mike Sumbler of Nottingham
describes a neat modification
to obtain slow speeds on a
Chester Champion mill-drill.

leftwards from the top of the mill in

photo 1, on which the motor and pulley
assembley stands. It is in fact a fairly
substantial casting fashioned like a tray,
the vertical sides of which give itits
strength. The actual base of this tray is
fairly thin and, so, having dismounted it
from the machine, the hole was readily
drilled, sawn and filed to shape. The hole,
of course, is needed to accept the
extended motor spindle and the back-gear
assembly itself. For convenience, it needs
to be large enough to pass the small gears
through, and also needs to be elongated
sufficiently to accommeodate all the lateral
movement required in order to change
and tighten the drive belt, and to engage
and disengage the back-gear.

As supplied, the motor had a very short
spindle protruding from its housing: this
was keyed into the top of the pulley cone,
which originally had a ‘neck’ extending
upwards a couple of centimetres beyond
the large end. But as can be seem from the
photos and Fig 1, to fit the back-gear, the
motor spindle needs to be long enough
protrude through the bottom of the
mounting plate. The original plan was to
replace the entire spindle of the motor
with a longer one, but this proved to be
impractical - in fact | couldn’t even get the
motor apart and didn’t want to risk
damage by applying too much brute force.
So an extension was made from %in.
diameter silver steel. This diameter was
chosen because of the availability of
bearings (see below) and also because it
matched the bores of the Myford gears;
the 20-tooth gear is so small it would not
take anything much larger.

To fit the extension, the outer end of the
motor spindle was turned down to a
matching %in. and faced accurately square.
A shallow recess was cut into the end to
mate with a corresponding lug on the
extension. Then the ends of spindle and
extension were drilled and tapped axially
and screwed together with a threaded
stud, well Loctited in. No really, it works!
Because | was unable to dissemble the
motor, to face and drill the shaft, |
mounted the entire motor in a wooden
cradle clamped down on the cross-slide of
the lathe, whilst the cutting tool or drill
was held stationary in the headstock. Then
the motor was powered up and cutting
and drilling proceeded in more or less the
conventional way.

Whilst the drive pulley was originally
keyed to the motor spindle, it needs to be
able to rotate freely on the spindle when the
backgear is engaged. | happened to have
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2. Detail showing the back gear. The lever to engage and disengage
the key which locks the pulley to the motor drive shaft can be seen
at the top of the pulley cone.

two suitable %in. shielded ball-race bearings
in my drawer of such junk - these had been
rescued some years before from an old
washing machine. What would we do
without them! A length of steel tube was
bored out accurately to size to form a sleeve
which acts as a spacer between the bearings
and also helps to reinforce that dubious join
in the motor spindle, assuring that
parallelism is maintained. The upper bearing
and the spacer tube were ‘glued’ to the shaft
with Loctite stud-and-bearing fit - | hoped |
wouldn't need to get this lot apart again!

A thick-walled aluminium alloy tube was
cut to length and seats turned in either end
for the ball races- the lower bearing was
Loctited into the tube. The upper part of the
pulley cone was then bored out to accept
the alloy tube, and the lower part, too small
in diameter to take the tube, was opened up
to allow clearance around the extended
motor spindle. The 50-tooth gear destined
to be fixed to the bottom of the pulley cone
was also bored out to clear the motor shaft.
To assure concentricity between the pulley
cone and the gear, a locating disc was
made from aluminium alloy (Fig 1). A
rebate was turned in the top surface to fit
exactly over the bottom of the pulley, and a
similar rebate was turned in the top face of
the gear-wheel, to fit over the outer
diameter of the disc. Then the gear, locating
disc and pulley were drilled, tapped and
fixed together with Allen screws.

The pulley assembly was keyed to the
alloy tube and held in place with yet more
Loctite and a retaining Allen screw. The
whole lot was then pressed back onto the
motor spindle, a nice tight fit. Another
tubular spacer sleeve was fitted over the
outer end of the spindle extension to bear
on the inner race of the lower bearing (Fig
1). A 20-tooth gear was keyed to the end of
the extended motor spindle, to bear
against the lower end of the sleeve. This
gear, and thus the whole assembly, was
held in place with a washer and retaining
screw which is threaded into the end of
the motor shaft (Photo 3). This again was
Loctited into place to avoid disasters!
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2.View of the back-gear from beneath, showing the lever which
carries the bearing in which it runs, and the pivot-bolt at the

.

end. The white plate serves to steady the assembly against the
motor mounting plate. The black knob on the right clamps the
gear in position, engaged or disengaged.

Some means of locking the pulley to
the motor spindle is needed for when
direct drive is required. In my case |
used a key, no more than a flat piece of
steel about 4 x 12 mm in section, which
passes through a hole cut through the
alloy tube bearing housing, and
engages in a slot cut into the motor
spindle. The precise details of this
mechanism | will leave to your
imagination, but in brief, the key is
moved by means of a curved lever fitted
to the top of the pulley cone. This lever
spans the full width of the pulley; it is
pivoted at one end, passes through a
hole in the outer end of the key in the
middle, and snaps into locating catches
at the other end, against the tension of
a helical spring. The spring is needed to
counteract the centrifugal force when
the pulley is spinning, which would
otherwise fling the lever and key
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outwards. It ensures that the lever and
key stay in the desired place, i.e. either
engaged or disengaged. The catch and
handle-end of this lever can just be
seen in photo 2. This is perhaps the
most unsatisfactory part of the whole
assembly, and |I'm sure readers could
suggest a better solution, but on the
other hand it has worked, so far,
without a problem, somewhat
exceeding my expectations in fact!

So now for the back-gear proper. This is
simply a short shaft of %in. silver steel, with
the gears keyed on to either end. The top 20
tooth gear is Loctited on, but the bottom 50
tooth gear is retained by a screw and
washer, as described above (Photo 3). The
shaft runs in a thin-walled sintered bronze
bearing extracted from an old Picador block,

20TOOTH GEAR

BRONZE BEARING
IN SUPPORTING BUSH

1 [

Ii!i[“isoTOOTH GEAR

Fig. 1
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also found in the junk drawer. Because the
back gear runs at relatively low speed and
because the bearing size looked reasonably
generous, | thought a single solid bearing
would be adequate, and so it has proved to
be. The bearing is let into a larger steel bush
to give it support. A small hole drilled
through the side of this bush allows for
occasional oiling of the bearing.

To allow for movement to engage and
disengage the back gear, before insertion
of the bearing, the steel support bush was
drilled and tapped across its diameter. A
short length of steel bar was screwed into
each side to form a lever and handle. A
hole in the end of the lever pivots on a bolt
screwed into the motor mounting plate. All
this can be seen clearly in photo 3. The
lever is locked into position (engaged or
disengaged) by means of a slotted steel
plate attached to the end of the handle:
this plate can be clamped to the motor
mounting plate with a knurled knob. Again
there is scope for a more elegant solution
here, but it works! The top of the steel
bush is fitted fairly tightly into a hole in the
white plate which can be seen behind the
gears in photo 3. This plate bears against
the motor mounting plate, giving some
additional stability to the assembly, and
also covering most of the large and ugly
hole | had cut into the mounting plate.
With hindsight, it may have been better to
put this plate on top of the motor
mounting plate, or better still, to have a
flange on the top end of the bearing bush
which would then rest on the edges of the
hole in the motor mounting plate, thereby
supporting the weight of the back-gear.
With my arrangement, the back-gear is

supported solely by the pivot bolt and
locking clamp. However, as said above,
there is little force, other than the
rotational one, acting on the back-gear and
the present arrangement has proved
perfectly satisfactory in operation.

The back-gear is in a potentially dangerous
position. If you are in the habit of peering
closely at the work under your machine when
it is running, it could grab your hair and take
your scalp off. So to avoid such trauma, a
protective cover over the gears was
fashioned from thin-gauge steel plate.

So, there we have it. | now have
access to eight speeds: 1750, 1100, 690,
430 using the direct drive, and 280, 175,
110 and 70 using the back gear, a nice
smooth progression with a factor of just
over 1.5 from one speed to the next, if
you care to check! To use direct drive,
the back-gear is disengaged, by
swinging it out of the way to the right,
and the sprung lever on top of the pulley
cone is released, and the pulley turned
by hand until the key snaps into its slot,
locking the spindle and pulley together.
To engage backgear, the sprung lever is
pulled back to engage with a catch,
pulling the key out of the spindle. The
backgear is then swung to the left to
engage with the gears on the motor
spindle and pulley and locked in position
with the knurled knob.

It is possible to measure speed of a
rotating shaft with a fair degree of

accuracy if you have a reasonably
musical ear, or have a musician in the
family! Fit a gearwheel, slitting saw or
such like, with a known number of
evenly-spaced teeth, on to the shaft and
set it rotating. Rub a piece of card or
plastic against the teeth, so that it
generates a steady, more or less musical-
sounding note. Carry this note in your
head (or record on tape or dictaphone)
and rush to the nearest piano or
keyboard. Find the same note on the
keyboard, or get your tame musician to
play the same note on his or her
instrument. Assuming the instrument is
tuned correctly, the frequency of the note
in Hertz (Hz, or cycles per second) can be
found from the following table. Starting
from the A below middle C they are as
follows (to the nearest 1Hz):

A, 220; A#/Bb, 233; B, 247; C, 262; C#/Db,
277; D, 294; Ds/Eb, 311; E, 330; F, 349; F#/Gb,
337; G, 392; G#/Ab, 415.

An octave higher, and the frequency
doubles so the next A has a frequency of
440 (generally used as the standard for
tuning musical instruments). Similarly, an
octave lower, and the frequency halves.
So, first deduce the frequency of your
note, divide this figure by the number of
teeth on your musical gearwheel, multiply
by 60 and you have the speed in
revolutions per minute of your rotating
shaft. It also follows, of course, that if you
use something with sixty teeth, or holes
etc. that no conversion mathematics are

necessary as the division and
multiplication will cancel.

CHESTER LUX GEARED
HEAD MILLING MACHINE

Bill Spalding describes an addition to his workshop.

™,

1. Compoun ngle set p for drilling
steam passages.
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Prompted to buy

In July 2004 | took delivery of my machine
after all the due deliberations regarding
what | should buy etc, etc. It is not as if |
am new to the game, | am building steam
locomotive number three and up until
then had the use of the club milling
machines. However we were given notice
to quit from our workshop / meeting room
so whereas previously, | was just two
minutes down the road from the club
shop, using our new relocated facility at
the time became impractical.

Choice of machine centred around the
basics, value and maximum capacity for
money, convenience and reliability in
operation, and fitness for purpose —in my
case for model engineering, typically in
seven and a quarter gauge. | am a retired
mechanical engineer and chose the
machine from a brochure, having never
actually seen one - when delivered | was
not disappointed, | am well aware of the
strengths, weaknesses and limitations of
this type of machine, but it has proved to

be well able for the job and certainly fit for
purpose.

| chose the geared head version for
convenience and have found no real
problem with the spindle speed range to
date, 95 - 1600 rpm although | would have
preferred a top speed of nearer 2200 rpm
for the smaller cutters and drills, however
that is what we call compromise.

A big plus for this machine is its rugged
construction, complete with a cast column
and dovetailed vertical slideway. This
means that in contrast to a round column
machine, there is no requirement to
relocate the machine spindle during tool
changes. Another is the working area and
travel of the table - 820mm long x 240mm
wide area and 550mm longitudinal, by
200mm cross travel. This, taken with the
four T slots is excellent capacity for a
machine of this type. | regularly use a 5
inch vice, a Vertex ty pe Dividing Head and
an 8 inch Rotary Table. Any of these is
easily accommodated.

The spindle taper of my machine is
MT.4 which gives additional strength and
rigidity and is conveniently versatile -
there is a drawback however when open
ended sleeves are in a certain
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2. Vertical scale
fitted to head.

configuration, they can be awkward to
remove from the spindle. This then
requires a removal aid to be made and
used in conjunction with a drift but at the
end of the day is no great problem. A very
useful feature is that the head tilts 90
degrees left and right.

Vertical digital scale

Indexing job to cutter on the X and Y axis
by the handwheels is no problem and is
certainly accurate enough for the purpose
and exceeded my expectations. The
“weakest link” however is cutter to job
indexing accuracy and repeatability on the
Z axis. This is a common complaint of this
general type of machine where a
combination of milling and drilling is
intended via the quill. | have successfully
resolved the problem by fitting a vertical
electronic digital scale unit, which was
purchased for less than £20 at the last
Harrogate exhibition.

This has transformed the machining
accuracy on the Z axis. You can now tell

3. Detail of scale
mounting.
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exactly where the cutter is in relation to
the job and any stickiness in the quill is
readily detected. The unit is dual
metric/Imperial readout. A useful feature is
zero — setting with Plus and Minus Preset
buttons - all in all excellent value for
money. The attachment detail for this is
illustrated in the accompanying
photographs.

Work experience

| have done a wide variety of work on my
machine and have been completely
satisfied with its performance. | am not
known in our club for taking gentle cuts, if
you are going to spend time creating swarf,
then do it as fast as possible. It's rigid
enough and powerful enough to munch
metal quickly. Awkward jobs like machining
steam cylinder castings (requiring angles to
be set in two planes) or drilling return
cranks for lock pins on 7%in.g wheel sets
for example, it handled with ease. The
latter stretched the machine to the limit as
can be seen on the attached photographs,
but this particular job would probably have
been beyond the daylight capacity of most
comparable budget machines.

Delivery

Ordering and delivery was prompt from
CHESTER U.K. and they couldn’t have

4. Head moved to upper limit
to accommodate wheelset.

been more helpful. Certainly as a former
professional | felt that | had got a good
package i.e. machine, stand, accessories,
clamping kit, five inch machine vice on a
rotary base, Pozi chuck set with metric
and imperial collets all for under £1400
at the time. There was however one
drawback - the “package” was delivered
by a national carrier whose driver came
armed only with a hand operated pallet
truck and my driveway is covered with
red chips. | can't complain, however |
just was not sufficiently forearmed. Thus
the load was deposited on the pavement
outside my house. Be warned, never
underestimate the weight and
awkwardness of this kind of load. | must
admit | was ill prepared but between my
neighbour and me, we managed to
pinch bar the pallet the forty feet or so
on to hard standing in front of my
workshop before it (the pallet, being
designed for fork lifts and pallet trucks,
not pinch bars) gave way. And by the
way it was raining at the time!
Assembling the machine on to its stand
was also an interesting exercise, which
involved much rope, timber, and sweat,
but no tears.

In conclusion, | would recommend this
type of machine to any like-minded model
engineers who would benefit from that bit
of extra capacity without moving up to a
near Bridgeport size machine.
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HOME WORKSHOP
TECHNOLOGY

Philip Amos takes a historical overview

1. Holtzapffel
_ lathe (photo

courtesy John
Edwards)

here is necessarily a marked
difference in the technology used
in the home workshop and that
used in commercial industry. Few
amateurs can afford the types of machines
and tooling needed for the efficient
manufacture of parts usually in high
volume, required by the economics of
business. This article contemplates where
we have come from, where we now are,
and where we might be headed in the
future.

History

Back in the 1700's few people had the time
or interest to make things as a hobby.
Certainly there was cottage industry, but
its output had to be sold to put bread on
the table. Some retired sea captains made
model ships, (or ships in bottles) again
often to produce income. Other folk
knocked up rough toys for their children.

However a spark of interest arose
among the leisured classes, particularly
those not especially devoted to reading
and writing pursuits, to fill in idle time
indoors in bad weather or in the evenings.
For example the Swedish king, Adolphus
Frederick left running the country to his
queen, Louisa Ulrica, (the sister of
Frederick the Great of Prussia) and amused
himself in wood turning in a well-
equipped workshop in the Chinese
summer house of his palace at
Drottningsholm outside Stockholm where
it can still be seen today by tourists,

The industrial revolution really got under
way in 1798 when Eli Whitney set up his
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small arms factory at New Haven (USA),
with division of production labour and the
manufacture of standardised
interchangeable parts for muskets. This was
followed in short order by the invention of
the screw cutting lathe by Henry Maudsley
in 1800. Forerunners of the milling machine
were invented by Diderot in 1772, Robert
Johnson in 1818 and Eli Whitney in 1820;
and James Nasmyth in 1829 developed his
nut milling machine.

After the wars over the period 1700 to
1815 a period of peace engulfed most of
Europe (and certainly the UK) for a century.
During this period it became fashionable
for gentlemen (and some ladies too) to
amuse themselves with woodwork, -
turning, fretwork and so on, as well as
ornamental turning and work in ivory.

So it was that some firms set up
specifically to cater for the needs of such
people. Prominent among these was
Holtzapffel & Co in London. In order to
provide guidance to his customers and so
promote trade Charles Holtzapffel put
together a wealth of information which he
intended to publish in 6 volumes - the first
coming out in 1843 and others following in
1846, 1850, 1881 and 1884. Charles
Holtzapffel died in about 1849 and the
series was continued by his son John
Jacob Holtzapffel, but in fact the last
volume (6) was never completed. It is
believed that the final batch of lathes was
made around 1913, but not completely
sold until about 1927 by which time the
company was pursuing other interests,
finally disappearing prior to World War 2.
Photo1 shows a Holtzapffel lathe.

During the 1800's many men trained in
the mechanical trades, and in retirement
some of these used their skills to produce
models - possibly of those machines they
had made full size during their working
lives. Gradually working hours reduced so
that some leisure time became available
and thus the retirees were joined in home
workshop activity by others still at work in
the trades. Others with no trade
background (e.g.clergymen) also became
involved by just general interest - many of
these latter by virtue of reading hobby
newspapers and magazines. Some of the
contributors to these publications collected
together their writings into “how-to” books.

Early home
workshops

How were these early home workshops
equipped? Almost certainly the majority
had only hand tools and not too many of
them either. Only people with independent
incomes would have been able to afford
any type of machine tools and in those

days treadle lathes (photo 2) and flywheel
drilling machines would have been the
order of the day.

The lathe

In the early years of the 20th century a
number of companies began to
manufacture small metal cutting lathes
intended for the home workshop users,
and more people began to find the
necessary funds to purchase them. Some
built steam engines to drive line shafting
to run their lathes, drilling machines and
grindstones; and later others built gas
engines for the same purpose. It was not
until the 1920’s that electric power became
available to drive home workshop
machines and then usually on a line
shafting basis.

The techniques

The practices of turning, boring, drilling,
reaming and threading could now be
undertaken. Square shapes required sawing,
filing and scraping. Joining was to be by
riveting, soft soldering and perhaps brazing.

In the 1930’s some companies began to
manufacture small hand shapers, and to
provide attachments for lathes to allow
light milling to take place. Some of these
shapers, like the Perfecto, shared the
general geometry of the early industrial
machines. After World War Il there was a
tremendous quantity of surplus machine
tools available for disposal. Most of these
were too large for the home workshop, but
many small ones were snapped up by
lucky amateurs. Small mills, such as the
Centec, Raglan, and Senior were available,
but at a price. The lower cost Taiwanese
mill/drill, (bearing much similarity to the
Dore Westbury) appeared about 1960 and
rapidly sold all over the world. Small air
cooled electric welding sets became freely
available and in more recent times the
reducing real cost of both MIG and TIG
sets, have made these a real possibility for
the home workshop.

Present status

So by now surely the home workshop can
be as well equipped as industry? Not at all.
In some respects, progress in machines
and techniques in industry has in fact
accelerated, leaving the amateurs
wallowing in their wake.

So what is the home workshop person
to do about this situation? For most of us,
it really doesn’t change anything. The
challenge has always been to devise some
method by which some desired
component can be manufactured with the
means available to the person concerned
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2. Treadle Lathe

i.e. the materials, tools, machines and
processes that can actually be used in that
person’s own workshop - or to which
he/she can get access - at a club, technical
college class, local garage or whatever.
This is really the main interest for many
home workshop people - overcoming this
challenge by a combination of knowledge
and skill, design and expedience.

Ever since home workshops have
existed, their users have found ways of
adapting their equipment to the solving of
the problem at hand. Often their machines
are asked to take on tasks much heavier
than their makers ever intended; it says
much for the extra capacity that the
designers have incorporated in the
machines, that usually they survive.

Since the widespread distribution of
domestic electricity, most workshop
machines have been driven by individual
single phase motors. More recently, the
falling price of inverters has made them
attractive, giving the attendant advantage
of variable speed. Some of the most recent
oriental machines include variable speed
DC drive systems as standard.

Relation to industry

Those trained to a trade in industry can
use their background knowledge and skill
to address these home workshop
challenges. Newcomers to the hobby may
learn by experience , but will learn faster in
evening classes, or with a mentor in a
club. But all will benefit from learning
about the ideas of others - how these
people have overcome particular
problems.

This information is mainly to be found
in books and magazines about the hobby,
and in more recent times by videos and
the internet. The Workshop Practice Series
of around 37 books provides excellent
guidance for home workshop use.

Textbooks and manufacturer's
catalogues provide a wealth of
information, but distilling out of those the
facts useful in the home workshop is often
quite difficult. For example the
manufacturers of cutting tool materials
publish complete books of data to allow
selection of precisely the correct grade of
cutting material to machine a particular
alloy at high speed to fine tolerances and
surface finish. This is of critical importance
in industry if making say a thousand or a
million parts. But if the home workshop
requirement is to produce just one, this
information is of little interest. On the
other hand if one refers to Tubal Cain’'s
“Model Engineers Handbook” you can find
general information for the useful selection
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of cutting tool materials for general
purpose use in the home workshop.

If you are in the business of making or
repairing micrometers, then you will have
a use for optical flats to check the finish
of the anvil faces - but in the home
workshop experience in the appearance of
the work and the application of a fingernail
drawn across comparative surfaces may
well suffice.

In industry most important surfaces
these days are ground or lapped, whereas
in past years they would have been
scraped. In part the reason for this is
the restricted number of people with the
necessary manual skill to effectively scrape
surfaces true, but also to the much longer
time required to achieve the result by
scraping.

Computer numerically controlled
machines nowadays effect most of the
work in industry, whereas only a few years
ago the control of volume part dimensions
was done with jigs and fixtures, or with
automatic lathes/screw machines.
Technological developments over the last
twenty years now make it commonplace
for component details and machine
programmes to be electronically
transmitted from designers to
manufacturers who may be on opposite
sides of the world. Modern machines may
operate with up to eight axes so that
creating the complex programme can only
be achieved effectively by computer.

The future

Does this mean the home workshop has to
move to CNC machines in the future? Yes
if you have an interest in computing and
linking your computer to a machine to
produce a tangible output. You may well
find this approach satisfying, especially if
you regularly produce a family of
components, which are geometrically
similar. The advances in software now
make it very easy even for the amateur to
produce programmes for complex profiles,
which would be difficult to achieve
manually. On the other hand, there is still a
tremendous feeling of accomplishment
hammering out a piece of red hot steel on
an anvil, using a Swiss file to finish a small
part to perfection, or simply exercising
manual dexterity to delicately apply a cut
on your chosen machine.

It is still a case of “you pays your
money and you takes your choice”.

L ] LI
Priorities
Tool acquisition is prioritised by availability
of funds and urgency of particular jobs. A
home workshop is not a tool collection; so
avoid the “nice-to-have” items until you
get to be fully equipped with the
essentials. Most folk start a home
workshop by acquiring sorme hand tools,
usually including a portable electric drill.
Next comes a solid bench with the largest
vice one can afford or has space to
accommodate. A bench grinder becomes
desirable to keep tools sharp.

If you are starting out setting up your
machine shop, then it helps to have some
idea of what you intend to build, which in
turn will influence the size and weight of
machinery you need, The first machine to
acquire is a lathe, and in my view the
bigger the better within reason; you can

usually do little jobs on a big lathe but not
vice versa. Metric calibration seems easier
to use than imperial, but an imperial lead
screw allows the use of a screw cutting
follower dial, while a metric lead screw
may not. With a 127 tooth change gear
exact metric threads can be cut. A gap bed
will give extra radial capacity close to the
chuck; a Camloc system will allow rapid
chuck changes; taken with a No.3 Morse
taper in the tailstock, centre height about
150 mm and between centres distance of a
metre, screw cutting Norton gearbox and a
geared headstock and you have an ideal
home workshop tool.

If you intend that your lathe will also
function as your mill, then you may wish
to consider the traditional Myford with its
Tee slotted cross slide (photo 3}, or one of
the newer generation multi purpose
machines (photo 4) which allow vertical
milling operations as well as turning.

Going beyond the lathe, a mill or mill/drill
enables a very wide range of machining
work to be undertaken, after which
consideration should also be given to a
bandsaw, which saves much manual effort,
and a tool and cutter grinder for keeping
those expensive milling cutters sharp.

Conclusion

The equipping and use of a home
workshop is an intensely personal matter.
There are of course a number of
constraints - available space, available
funds, the envisaged nature of activities,
environmental considerations (local
authority, neighbours, health & safety
aspects). But in the end it is YOUR
workshop, to do what YOU want.

So it can all be you-beaut-gee-whiz
electronically controlled gizmos, or a
cupboard full of hand tools. Are you going
to make watches, or pull along wooden
trains for the grand children.

Only YOU can decide.

4 A nmfn'-purpt;se
Umachine from Warco.
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TAPER TURNING
ATTACHMENT (2)

LTRSS

10. View of adjustment screw

Recess for guide
bar adjustng saew

The guide bar was then remowved and, with
the base plate clamped down and the
rotary table locked the slot for the swivel
adjustment screw was cut, this is shown in
Fig. 5. A 14mm slot drill was first used to
cut the central portion of the slot
completely through the base plate
followed by raising the cutter and cutting a
0.100 in deep trough across the plate from
side to side. The cutter was then changed
and a 17.5mm/ 0.690in. x 0.080in. tee slot
cutter was run across leaving the slots for
the shutter and an 0.020in. thick wall at the
surface. Fig. 1 has a scrap sketch of this.
(Note: Figs 1-4 appeared with part 1in the
previous issue.) Whilst the cutter is in this
position, centred above the adjusting
screw slot, the base is unclamped and the
guide bar is replaced but upside down for
the last rotary table job -using the rotary
table simply as a clamping/ positioning
device. Locate the guide bar on the centre
stub, clamp and mill the slot for the
adjusting screw nut in the underneath of
the guide bar. The previously used 14mm
slot drill was used cutting the slot 0.975in.
long and 0.625in. deep, widening the cut
to 0.575in. The centre of the recess is
given by the cutter position as used to cut
the slot across the base plate. While the
guide bar is upside down, relieve the
under face by 0.020 to 0.015in. except for
2in. at each end and 3in or so in the
centre. This is to improve the clamp action
and remove the opportunities for swarf to
be trapped under the bar.
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Adjusting screw
and housing

The next component is the housing for the
adjusting screw, the screw and associated
bits. The housing was cut from 4in. of 1in.
x %in. of black bar. After cleaning up the
bar it was back to the miller —-with a vice
mounted this time - the 14mm wide recess
was cut about 0.35in. deep. The 4 holes
were then drilled for the fixing screws
—first drilled tapping size - then the
housing was clamped in position on the
underside of the base plate, holes drilled
approx 0.3in. deep, tapped and the
housing holes opened up to 3mm. The
housing was then reattached to the base
plate, using the 4 x 3mm screws this time,
set with the housing vertical (in the miller)
and the 0.5 in dia bore for the screw
bearing bushes was produced (centre, drill
and ream). Fortunately, it did not run off-
centre despite being drilled on the joint
line, possibly due to the two parts being
similar material of similar hardness and a
good helping of luck. | did consider using a
ball end slot drill to cut the half-bores in
each piece but it all worked out nicely.

The adjusting screw (Fig. b) was turned
up from “a handy piece of bar” (leaded
EN1A) and the bushes run up from a piece
of bronze. Trial assembly is now possible
with the bushes held in one half of the
housing with a drop of “glue”.

The nut (Fig. 6) was milled from a piece
of round bronze bar, the lower part was
made a close fit in the base plate slot, the
shoulders of the trapezoidal part run on
the upper surface of the base plate. The

Malcolm Leafe concludes his
description of this award
winning device, designed for a
Smart & Brown lathe

flat angled surfaces of the upper part of
the nut which engage with the slot in the
underside of the guide bar were milled
oversize and trimmed with a file to reduce
lost motion whilst accommodating the
swivel movement of the guide bar. The
knob for the screw was deliberately kept
small (if larger it may prove awkward at
the back of the lathe) and so, to improve
the speed of adjustment, a swivel-out
handle was arranged. The knob design is
“to taste” and the handle is retained in
open or closed position by a spring loaded
¥in. dia. ball in the rim of the knob.

Having made the enclosed housing for
the adjusting screw and then placing it in
an ideal position for filling it with swarf |
then perforce, fitted a sliding three part
shutter to protect the screw. The shutter
needed an inordinate time to devise; it
varied from steel to plastic via aluminium,
from 2 piece to 5 piece and finished up as
3 pieces in 0.015in. steel sheet (Fig. 3). The
long slot in the centre part of the shutter is
vital to its function as are the 0.035in. turn-
ups at the end on each section -they do
need careful bending and a little jiggling.
Photo 10 shows the adjusting screw fitted
with the shutter partially assembled i.e. |
hadn't yet decided how to do it.

A simpler design would be created by
omitting the adjustment screw and thus its
housing and one base plate slot. Fine
adjustment would be then by the usual
tapping technique.

Slide

We now have an adjustable guide bar and
base plate mounted on the lathe and so
the next element is the TTA slide which
controls the cross slide. This is another
simple piece of kit but it does require
some careful measurement to correctly
link with the cross slide, | found that this
could be easily controlled late in the
construction. In the event that outwardly
similar lathes do vary in dimensions then
you can press on with the construction
and sort it out near the end. | would bet
any money that my S&B has a different
cross slide from any other.

| used a 4in. x 3in. x 1in. lump of cast
iron as the starting point for the slide, this
was hacked from a scrap machine fixture
and was obviously machinable to a fair
finish. Running against the steel guide bar,
cast iron is a traditional choice of material.
The slide could be shorter to increase the
travel but 3in. x 4in. is felt to be close to
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central stud.

the minimum to maintain the proportions
for a narrow guide. After squaring up the
block it was machined (the long suffering
miller again) to the dimensions in Fig. 7,
but was left flat topped. The dovetails were
machined to size after careful
measurement of the guide bar dovetail
and, whilst in the inverted position on the
miller, the 0.64in. dia through hole was
bored - size is to choice -make the
corresponding part to fit (Fig. 3).

The gib dowel holes, gib screw holes
and counterbores were drilled with the
part set on its side in the milling vice. It is

11. Underside view of slide showing the fixing of the

useful to next make the gib piece from %
or 0.1in. steel. Mill or file to size, angle the
edges appropriately and clamp it to the
dovetail using a piece of say % in round
bar and a toolmakers’ clamp. The dimples
for the screw tips can then be drilled
together with the through holes for the
dowels and, after deburring, it can be tried
for fit. The outer end of the dowels should
be domed and the inner ends pushed
through the gib piece and filed to match
the angle —if this is not done there will be
an insufficient length of dowel in contact
with the gib to support it properly.

12. Top view off baseplate, slide and guide bar

Alternative
construction

The slide could alternatively be made from
sections screwed together. A flat top plus
two side pieces with a handful of screws.
Dovetail type slide ways are easily
machined in a lathe using a piece of large
hexagon bar as the mount. Screw and
dowel the blank to one face of a piece of
hex bar, say 1in. or 1%in. A/F then attach
this to the faceplate and turn up a 60
degree angled face. | used this technique

©

1 AT 516" BORE, 1 AT 7/16" BORE

Fig. 5 Adjusting screw details

2 T
0.020"
Nriee !UﬁDIAl_g 08" \
e 07 097" | 0.45"
ol <] e K
TAP FOR4 SCREWS .o+ |~ S O '.
3mmDIA DRILL FROM H e e £
HOUSING / O s sLoT AFTER ASSY
SLOT 14mm WIDE ' ' CUTTER i
MILLTHRO PLATE + | 0.7'DIA x 3/32
CENTRE OF SHUTTER— Lo
RECESS ON OTHER Ll
FACE 8 | |
I [ —— ek 1amm |
i ! SLOTDRILL { T— R
VIEW | VIEW i s
FROM | FROM H ;‘
ABOVE | BELOW ' ' i
i i| i
| ! | | } i
I i
- 4% 3mm 4‘ :
TAP 3mm | SCREWS-._ o
1 + L
HOUSING
BORED05DIA AFTERFITTING  TECESS DETAILS MILD STEEL
LOWER HALF OF SCREW HOUSING :
5/32" TAPER PIN TO 5/16"UNF
HEBIAXIELG o e /REWN KNOB  _7/16" x 20UNF \
=1 /‘@/FUWGE e /RO
" I S S S ] Sl =
| _i i 0.5 =] T A ]
/ _l &‘_- —'—1——' = 0.3"
{ i i 3 5"’ | __I )
BRONZE BUSHES g 043 , s e

ADJUSTING SCREW RETAINED & END FLOAT ADJUSTED
WITH 516"UNF NYLOC NUT & PLAIN STEEL WASHER

February 2006

43



] Bl
o

076" |

I :
-

0 _73".__,:;_'.. ;._..__ e

L

0.52" — st

BRONZE NUT FOR ADJUSTING SCREW

TRAPEZOIDAL SHAPE IS APPROX

TRIM TO AGCOMODATE ARCUATE — ™ —

MOVEMENT OF TOP PLATE

1
| T e
) S .

g

DRILL FROM REAR OF KNOB TO FORM
HOUSING FOR COMPRESSION SPRING
AND 3/32" BALL RETAINS HANDLE IN
CLOSED POSN

DIMPLE TO ACCEPT- N

332" BALL
© Fig. 6 Knob, handle, nut

3/16°DIA COMPRESSION SPRING PRESSING
ON 3/32°DIA BALL, RETAIN WITH 2BA SCREW
HOLDS SWING-OUT HANDLE IN CLOSED POS'N

RH END SQUARE W/SPHERICAL TIP (SHAPE TO TASTE)

'~ 5BASCREW PIVOT

: = ~=+=SCALLOPED OUT WITH 1/4" SLOT DRILL
i HEL CLEARANCE FOR HEAD OF HANDLE RETAINING SCREW

RADUIS PIVOTED END
OF HANDLE

SCRAP SECTION VIEW

i _5BAHANDLE
— ‘f PIVOT SCREW

years ago when building a milling
machine.

Slide - attachment
details

Work on the slide, from here on, depends
on actual dimensions of the lathe in
question; this is also a convenient stage at
which to assemble all of the bits made so
far. The TTA should be assembled and
attached to the rear of the lathe bed — any
old bolts can be used to retain the guide
bar to the base plate - and the adjusting
screw etc can be left scattered on the
bench or neatly stored in a labelled drawer
1o suit your taste and style but, the slide
needs to be fitted. A repeat performance
with a clock gauge may be useful, either to
cause you to think, smilingly, “how about
that then” or to reach for a file.

The cross slide needs to be extended
over the TTA slide in order to measure the
distance between the underside of the
cross slide and the top of the TTA slide —
all S&Bs may be identical but | do not
know for certain, I've only got one of them.
You may need to remove the locking nut
from the cross slide handwheel thus
freeing the slide in order that you can
extend the cross slide sufficiently far - this
will be good practice for the future. Such
manoeuvres were unnecessary on my
lathe as an accident some years earlier
had removed about 2in from the end of
the cross slide (nothing to do with me,
honestly). Instead | had to clean up the end

of the lathe slide and make a replacement
add-on part from a handy chunk of Cl. To
digress, having seen a large lathe fall from
a forklift truck, | think | know what kind of
accident may have befallen my S&B. The
large lathe concerned was mine; the bits
were placed in a convenient skip.

Having the said dimension to hand it is
time to make the centre part of the TTA
slide which will connect to the cross slide
when in taper mode. The S&B provided
cross slide taper nut appeared to have a
half-angle of 8deg 5min, | presumed that
this meant that the included angle was
actually 16deg. | took up a piece of 1 in
bar, drilled it through % in and followed
this with a baring bar with the top slide
set to 8deg. on the old Drummond lathe
(see Fig. 3) -wouldn’t it have been nice to
be able to use auto feed for this? The
S&B taper nut proved to be a fair fit — OK
but not splendid. Patience would
probably have been, not only its own
reward, but would have given a good fit -
but after all the earlier procrastination,
urgency ruled. A rummage produced a
selection of old taper bridge reamers of
all sorts of tapers, one of them was
tapered at about 11deg. 30min. not close
but a good start. A quick-ish fiddle with
the T&C grinder and it was 16deg. As the
reamer had spiral flutes and this was a
one-off job, the relief was restored, in a
quick and dirty fashion, by hand grinding.
The reamer was pushed down the taper
hole and, as a dab of blue showed, all
was well...well, as well as | ever
expected. The S&B nut can now be firmly

pushed home and the end of the piece of
1 in. bar skimmed so that the end of the
taper portion of the S&B nut is level with
the end of the piece of bar. Skim the
circumference of the bar and reverse it in
the chuck —use a 4-jaw or soft jaws in the
3-jaw so that the taper will run true.
Bearing in mind the dimension measured
previously, turn the stub of bar to fit the
hole in the TTA slide (leave it less than
0.001in. larger than the hole) and bring
the shoulder to such a length that, when
pressed into the slide the total height of
the top of the stub plus the projection on
the TTA slide exactly fits under the cross
slide when all is assembled. As a final
step, press the stub prepared above, into
the TTA slide. The slide can now be
popped in to a vice on the miller and any
excess length of stub protruding through
the slide can be trimmed off underneath.
At the same time you may cut the recess
for the plate, which will mount the
retaining stud (slide centre piece stud on
Fig. 3). Photo 11 shows the underside of
the slide with the attachment stud fitted.
The stud is simply a short %sin. UNF
stud, with a step turned at the bottom
which serves to |ocate it in the bottom
plate, peen it over and silver braze, clean
up and fit. The S&B taper nut should be
put into the centre stub and screwed
down on to the stud until it is snug, then
turn the slide over, drill and tap for 2 off
4mm countersunk screws. Deburr and fit
the screws, A few minutes can be spent
removing and refitting the nut and
thinking, “that turned out nicely.”
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Other lathes

Anyone who has another make of lathe
can safely ignore all this kerfuffle and
devote some time to deep thought. |
suggest that, in many cases, a piece of MS
flat of modest dimensions, possibly 6 or
7in. x 1%in. by #in. can be fitted to the top
of the cross slide using the existing tee
slots or rear- toolpost fastening holes in
such a manner that it will overhang the
TTA slide. A suitable short shouldered stub
can then be fitted to the TTA slide and
machined to a length so that it just
touches the bottom face of the MS strip.
Both can then be drilled to take a suitable
bolt passing through the lathe slide, steel
strip, perhaps through a bush, screwed
into the TTA slide.

Cross slide feed
screw disconnection

The matter of detaching the cross slide
screw may require some changes to be
made to the lathe, unless you settle for
stripping the cross slide feed screw/ dial/
index each time to remove it. Depending
on the lathe it may be possible to change
the nut mounting to make the fasteners
removable from above or, if there is
space, to alter the nut to a nut within a
sleeve arrangement with means for
freeing the nut. On the 5 in “Twin bed”
Drummond | have schemed to alter the
cross slide nut so that the locating spigot
is removable from above. It will only be
necessary to slacken the top slide bolts,
push it clear of the spigot which is at the
front of the cross slide and having
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provided a suitable thread in the spigot
for an extractor, pull it out. Replacing it
may require patience but | am sure that
ME's will come up with their own
ingenious ideas.

Guide bar clamping
nuts

There remain a few components to make
before the job is finished. We need two
curved nuts to fit the arcuate clamping
and swivelling slots in the base plate. |
used a piece of Tin. x %in. black bar. After
cleaning it up to thickness it was mounted
on a chunk of 4in. x %in. plate via couple
of %in. screws in the scrap ends of the
piece and clamped it to the rotary table
on the turret miller. It was set it to the
radius of the slots and | machined the tee
nut step to size. The same set up was
used to cut the part-formed piece into
two nuts by feeding radially with a %in.
slot drill, the cut being taken to within
0.030in. of cutting through. The bolt
holes were drilled in the miller to save
changing the set-up, and the job was
removed and hacksawn into two nuts.
After deburring the nuts were tapped
%sin. UNF and each tee nut was then
mounted on a %sin. UNF mandrel in the
lathe three jaw and the smaller step
turned to match the radius of the ends of
the curved clamp slots to allow
maximum travel of the nuts. (Fig. 3) To
finish off the clamping arrangements two
lock screws will be needed. | made a
couple of “two-ball” screws but hexagon
bolts and a spanner will do just as well.

The end holes in the guide bar (Fig. 8)
were drilled ¥in. for convenience when
milling the curved slots, so a couple of
top-hat bushes were turned up, %in. o.d. x
%sin. bore to push into the holes to suit
the %sin. lock screws. The heads of these
two sleeves also serve to stop the TTA
slide from being pushed / falling from the
end of the guide bar when the TTA is not
in use.

The machining part is complete, time
now for deburring, “poshing-up”,
radiusing edges etc.

Assembly

Much of the device will have been
assembled as you have progressed but a
few comments may be useful. | suggest
that you build the adjusting screw
assembly to the base plate as a first step
(having checked that it will all fit together
as a preliminary stage). Pop the bearings
into one half of the housings -the base
plate half is preferred —with a dab of glue if
you so wish, and fit the screw and nut.
Enter the nut from the top of the
baseplate, having first slid the centre
portion of the shutter into its slot, as the
nut fits through the shutter. Assemble the
knob/ handle as made to your taste and fit
the four retaining screws. Now crank the
nut to its extreme positions and fit the
outer parts of the shutter, this may/ will
require some fiddling and adjustment of
the turn-ups on the relative parts. Turn the
assembly over, squirt with oil and fit the
bottom of the housing and the four
retaining screws. Push/ press the centre
pivot into the centre hole of the base plate
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slide is shown in Photo 13. The picture is
actually of the replacement end of my
cross slide attached to the TTA but it is
the same in practice.

Alternative thoughts

The device, as made, involves a lot of
milling. If you are milling on a lathe then |
suggest that eliminating the dovetails and
the “for appearance” curved and tapered
ends on the various members would ease
the task. The adjusting screw could be
omitted and perhaps made at a later date.
The milling remaining is limited to the
curved adjustment slots which can
probably be cut with a loco valve gear link
milling attachment as suggested
previously. The clamping tee nuts could be
altered to avoid having to mill the curved
recesses for the nuts as designed. The TTA
slide is smaller than the other components
and can probably be managed on a
vertical slide — | have machined vice
castings larger than this with a
combination of v/slide and angle plate.
Alternatively the slide can be fabricated by
screwing together Cl or MS rectangular
sections.

Concocting a variety of lathe mountings
is best resolved using your knowledge of
your machine but bedway mounting is
probably universally applicable with
suitable L shaped brackets and clamps.

from underneath using a touch of glue on
the bottom flange if needed.

The next stage is to fit the support
brackets and the raising blocks, (the
correct way round is best but | did try the
opposite hand approach a few times)
locate them and fit the screws. The base
plate assembly can now be fitted to the
lathe with the tee nuts/ tenons etc. It
should fit snugly without any signs of
“pulling up” when the tee bolts are
tightened. The device is getting heavy now
and fitting it to the lathe in two stages
eases the load. The base plate and guide
bar are shown assembled in Photo 12. The
support brackets are now awkward to fit
and | would not recommend this
approach. Fit the brackets first.

The assembly of the guide bar/ slide is
obviously the next bit. Presumably the
centre part of the slide has been pressed
in to place so the connecting stud can be
fitted from underneath. Fit the S&B taper
nut from the top side to locate the stud
correctly and fit and tighten the two
screws underneath the slide to retain and
fasten the stud. Remove the S&B nut. The
gib screws/ locknuts and dowels can be
added to the slide body; put the gib piece
in position and poke the dowels through.
The slide can now be slid on to the guide
bar and the gib screws nipped up to
remove the slack. Press the two top-hat
MS bushes into the holes at the end of the
guide bar and it can safely be waved
around (not really recommended), as the
slide can no longer fall off the end.
Prepare the tee nuts for the curved slots
and the clamp bolts whether hex bolts or
fancy ball clamp screws. Place the guide
bar on the centre pivot whilst easing it
over the upstanding part of the
adjustment nut and fit the tee nuts/ clamp
bolts. Done.

Control your impatience, before putting
the thing to work, fit a clock/ magnetic
base either to the TTA or to the lathe slide
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and set the TTA parallel to the saddle

movement. Clamp it up and scribe a -
fiducial mark at both of the sloping curved A“ernahve
ends of the guide bar, in line with the zero con struction

of the graduations previously engraved/
scratched on the base plate. If you decided
not to graduate the base plate, simply line
it up and mark a zero reference line on
both parts. Now you can have a go.

Wind the cross slide towards you as
far as it will go, undo the locknut in the
centre of the cross slide handwheel and,
with an Allen key, remove the taper nut.
Now for a bit of Slipping and Sliding.
Slide the TTA slide and the cross slide
into alignment and slip the taper nut into
the appropriate hole in the cross slide
—-the near one for boring and the far one
for turning. Tighten it. Turn the top slide
as near as possible through 90° and re-
fix. The top slide is used to put the cut
on. Unclamp the TTA, adjust and
Robert’s your mother's brother. The
attachment of the cross slide to the TTA

A further construction alternative, which is
almost milling-free, would be to make the
guide bar from say, 1in. dia. rod and to use
a slide made from 1%in. square bar, bored
through and equipped with collet type
closing devices at both ends to provide
adjustment of fit. Make two brackets to fit
the bedways —one of which could provide
the angular adjustment by an eccentric
disc arrangement. An attachment to the
cross slide would be required but, you are
in business. | still like dovetails though.

In regular lathe use | find that the slide
bar and slide get in the way of clearing out
the swarf tray and so, when notin use |
remove the clamp bolts and slip the guide
bar/ slide off and out of the way. The base

plate still has sufficient sharp edges to

make you take care.

13. Coupling of TTA to lathe cross slide
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DRILLING FLAT
SIDED HOLES

1. Method 1 Tria-;agufar bit in use on lathe.

Background

The traditional way of making a square hole in the home workshop has been to drill it
round first and then open up the round hole to the required square by filing. Filing
accurately is a skill only obtained by years of practice and | don't have the necessary
long years ahead of me to devote to filing practice. Hexagonal holes require even
more skill. Filing is all very well if there is somewhere for the end of the file to go but
for blind holes it is almost a non starter. Commercially, through holes might well be
broached, a process which we may think of simplistically as an extension of filing,
while blind holes or those progressing to a smaller hole, may be forged or punched.
Typical examples would include sockets in Allen screw heads, and the squares and
twelve point holes in socket sets.

For use by the amateur, | propose to describe two methods. Long square holes can
be drilled by the first method and the second will take care of blind holes.

Method 1

The first method was described in MEW
No 14, Dec92/Jan93 p.14 and bears
reading. A round hole is drilled first and
then a special bit is put through the round

hole guided by a plate with a square hole
in it and fixed to the work It is essential
that the bit has one less side than the
required hole, and the size of the flats on
the bit are the same as the width of the

2. Detail of guide for triangular bit fixed to work.
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Giles Parkes discusses
techniques.

size of the finished hole. For example a
square hole %:in. square is made by a
triangular bit with equilateral sides of %ein.,
and for a hexagonal hole a five sided bit is
used. The tip of the bit must be properly
formed and the motion of the bitis a
combination of rotation and gyration,
somewhat akin to an internal gear
arrangement. This is achieved by the use
of a fully floating chuck held in a drill press
or lathe tailstock, which holds the tool axis
parallel to the spindle centreline, but allows
the axis to move off centre. Floating chucks
are available from Horley Drill Services as
are special drill bits, but at a price.

Two versions of a floating tool holder
were described in MEW Nos 86 and 103 by
Dyson Watkins, which | think would cope:
with small holes; | use a floating reamer
holder which came from the scrap yard. It
would seem that the greater the hole size
the greater the amount of float needed.

The square holes produced by the
triangular bit have a radius in every
corner which can be inconvenient, but
Mr Throp described a slotting bit - M.E.
Vol 144, 1 December 1978 - which can
readily be used to remove the radii;
alternatively, the corners can be
removed from the mating male square.
The drill bits are not difficult to make
with a Stent or other tool grinder or can
be milled and filed from silver steel and
suitably hardened. | have not had great
success with silver steel but my heat
treatment may be a bit haphazard. Bits
ground from high speed steel are much
better in my experience.

Construction
of the Bit

The cross section of the bit for a square
hole is an equilateral triangle. Fig. 1 shows
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Fig. 1 Geometry

CUTTING EDGE

DRILL TIP

1/2"DIA
3/4"DIA

3/32%

DRILL GUIDE

Fig. 2 Drill tip & guide

for %in sq. hole

- HSS OR SILVER STEEL, HARDENED
GUIDE SILUEFI STEEL OR GAUGE PLATE

square hole, which leads us
shortly to the wobble
broaching method. In use the
guide must be fixed to the
work so that it cannot move.
A normal drill slightly smaller
than the square is used
through the guide to remove
the bulk of the hole in the
work, and this is followed by
the triangular bit in its
floating chuck. The tip of the
bit must be in the guide
before the machine is started
and the bit is fed into the
work with plenty of
lubrication. Radiused corners
are then removed as
described.

Method 2

The wobbly broaching
mentioned above in the
production of the guide is a
different method but it
produces only relatively
shallow holes - but works for
blind ones. For this a bit the

| 6deg

—— s ot e

same shape as the hole is
held in a special holder set at
an angle to the axis of the
hole and allowed to wobble

round with the work. | am
grateful to Joe Black and
David Brinkerhoff who wrote
an article in The Home Shop
Machinist Sept/Oct 2002. It
was this that first set me off
on wobbling and | make

Fig. 3 Wobble tool bit .

every acknowledgement to
them. Similar devices are
believed to be in use in
industry, though | have no
specific details of suppliers.

the caleulation involved for the diameter of
the blank and the important number is
1.165. Multiply the size of the square
required by this number to give the o/d of
the blank.

Turn down a piece of silver steel to this
size and then machine the triangle with a
dividing head or whatever kit you have for
dividing. A length of hexagon drilled and
reamed to hold the blank will produce a
good triangle when held in a milling vice
and rotated 120degrees three times. The
triangular section should be about %in.
longer than the depth of the hole required,

and a small land should be left at every
corner for added strength. The cutting edges
are formed on the tip and backed off as
shown in Fig. 2 by filing and the silver steel
can then be hardened and tempered to light
straw for the whole length of the triangular
section. The faces can then be polished.
Making this drill bit from high speed steel
on any tool and cutter grinder is not difficult
and provides a better tool in my opinion.
Mext a drill guide is required as in Fig. 2
and again this can be turned and filed
from silver steel before hardening. This of
course involves accurate filing of the

Construction of
Wobble bit

My bits are made from HSS and the tip of
the bit is the same shape as the desired
hole. Behind the tip the shape is relieved
at a clearance angle of 6deg. to the axis
and the length of relief dictates the
maximum depth of the hole - you have to
leave enough metal in the centre of the bit
for strength. The tip of the tool must be
hollow ground to provide end relief, and it
is my practice to leave the square on the

4. Grinding a cutter on the Stent.

5. Method 2 Wobble tool fitted to boring head, also showing
cutters and hexagon jig.
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end slightly bigger than required and then
hollow grind the end down to size.

Fig. 3 is a diagram of a tool for a square
hole but the general theory is applicable
for a hexagon or other shape with any
number of sides of equal length.

The device which holds the toolbit and
allows it to rotate and wobble is a bearing
housing on a spigot, the spigot being held
in a boring head. The recess for the
bearings is bored at an angle of 5deg. in
the body of the housing and the toolbit
holder, either drill chuck or special holder is
a press fit into the middle of the bearings.

8. As photo 7 but viewed from side.

'b - — t‘-—gi-l

The body of the housing is held by its
spigot in a boring head in the tailstock
which allows it to be offset to bring the tool
tip concentric with the hole in the work
centre. Thus the tool is set at an angle of
5deg. to the lathe axis or axis of the work.
Fig. 4 is a diagram of the device.

In use the device is held in the boring
head in the tailstock. The work is held in
the lathe chuck or collet and a round hole
is drilled at a size slightly less than the AF
of the square or hexagon. The wobble bit
is then brought up to the work and the
boring head is offset so that the tip of the

w A
7. Rotary wobble tool viewed from above.

angled wobble bit is at the centre of the
work hole. It is important that the boring
head offset is in the same plane as the
5deg. angle of the tool - ie the boring head
offset is in a horizontal plane and the tool
is at bdeg. to the axis of the lathe in the
same horizontal plane. The tool tip is held
against the work with slight pressure from
the tailstock and the lathe is started,
maintaining and increasing the pressure.
The tool will appear to rotate with the
work but as pressure is maintained, it will
slowly feed into the work, pushing the
swarf before it. Stop the lathe before
extracting the tool then remove the swarf
and if you want to go deeper re-insert the
tool into the hole before starting the lathe
again. The speed of rotation and the
pressure of the feed are very much trial
and error.

If you appear to be making no progress
it is probably because the initial round
hole was not quite big enough and you
will have a star shaped depression in the
end of the work. Stop before it is too late,
enlarge the hole and try again. When | first
tried this device | thought it would never
work, but persistence paid off. | now allow
enough additional material to be able to

clean up the face of the work after making

the hole.

The version proposed by Black and
Brinkerhoff noted above proposed a thread
to fit a chuck for the tool bit but |
dispensed with the chuck and drilled and
reamed a J%in. hole with a grubscrew to
hold the bit as shown in Fig 4. This is to
reduce the overhang. | also used two
bearings (they used just one and a suitably
elongated housing for greater rigidity.

The wobble broach can be used in the
lathe, mill or drill press with either tool or
workpiece rotating as long as the angular
offset is maintained between machine
axis and starting hole. As an
afterthought, it may be feasible to mount
a simple hearing housing on the vertical
slide and then rotate the slide to give the

5 degree offset.

©
PAIR OF BEARINGS ¥8CH)?E E-ISLSDUEIE
5 DEG. ANGLE
DRILL & TAP FOR
GRUBSCREW
b - r
BORE TO
SUIT CUTTER PRESS FIT
iN BEARINGS
Fig. 4
February 2006
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CENTRE?

Dave Fenner takes a look at one aspect of latest manufacturing

technology

ccasionally, comments are aired
in these pages regarding the
manner in which technologies
available to the amateur and
professional are both moving ahead, but
nevertheless diverging. A recent
conversation about subcontract work had
lead to an invitation from Steve Bruce
{(Managing Director of Bonspiel
Engineering Ltd. - Dundee) to have a look
at their latest acquisition, a Star SV32
Swiss type CNC sliding head lathe. With a
price tag approaching £170,000 pounds,

EnnascsanE
ANASOAENER

2. Swing out control panel
makes it easier to watch
contrlsiand tools during set up.
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one expects to see something a little out of
the ordinary, and is not disappointed.
Photo 1 shows the machine from the
“output end”.

Company
background

Bonspiel was started in 1989 by Eddie
Bruce, his son Steve, and third partner
Paul Carver, focussing their capacity
initially on small diameter medium volume

work. At the outset, a solitary Star RNC16
sliding head lathe sat in the middle of a
2300 square foot factory, but was kept
running 24 hours a day, seven days a
week. In those early days, one partner
would be volunteered to interrupt his
week-end golf to pop in to the factory and
load a batch of material into the magazine
bar feed thus ensuring continuous
production,

Regular additions of new machines
forced a move in 1994 to a 5000 square
foot unit, and again in year 2000 to a
purpose built facility of 10,000 square feet.
This now houses some two dozen Star
CNC lathes together with facilities for
centreless grinding, and the back up
inspection and quality control facilities
expected of an 1ISO9001 company.

Sliding Head - the
basics

The centre lathes that we amateurs (and
many professionals) are familiar with, will
feature a rigid fixed head stock, which will
hold and rotate the work but allow no axial
movement. The turning tools then move
radially to give a specified diameter, and
axially to give length features. Drills and
taps may be fitted to the tailstock either
directly or via a multi-station turret. On a
basic sliding head machine, the tools
movwe only in a radial plane, and thus
control the turned diameter. Length
features are controlled by axial movement
of the entire headstock, carrying the
workpiece, (bar material) which is located
in precision collets. The feed mechanism
also allows the material to be fed forward
by a precise amount. Thus on even a fairly
basic machine, long thin diameters can be
turned by a repetitive sequence of turning
and feeding, without the use of a steady.

Machine
developments

Qver the years, a number of
improvements have been designed in, to
raise productivity levels. The introduction
of a secondary spindle allowed machining
to continue on the rear face of
“component one” while the primary
machining of “component two" took place
simultaneously. The addition of powered
rotary tooling meant that where necessary,
hexagonal or other shaped parts can be
milled from round bar, all within the
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Fig. 1

-

machine cycle. It also became possible to
cross drill and tap before the part came off
the lathe.

Software advances

In earlier years, programming was
undertaken by Eddie and Paul, writing G
code, line by line. This sounds time
consuming, but in fact when you're really
adept at it, even fairly complex parts can
be handled quite quickly. However, the
latest machine operates in what the
manufacturers describe as nine axes, and
it is often possible to bring multiple tools
into simultaneous operation. Given that
there is also the second spindle to
consider, it is easy to see how the
complexity has been stepped up, making
comprehension and optimisation by the
human brain much more difficult.
Programming has therefore become very
much a process of drawing the component
in CAD, then letting the computer work out
the best way of machining it. Eddie and
Paul have recently retired, so
programming is now in the capable hands
of Dave Webster.

Latest machine -
Star SV32

The number 32 relates to the nominal
maximum component diameter,
although it will actually just make 33mm.
As you approach the machine the first
item to strike you is the swarf handling
system, seen in photo 1. A sizeable

5. Coolant
passages are
visible at the
tip of this
8mm drill.

conveyor deposits the swarf in a large
(roughly metre cube) bin designed for
easy movement and tipping. An air blast
system separates much of the coolant
from the swarf to reduce consumption.
Coolant here is a neat oil rather than the
milky suds, and the particular brand has
been dictated by the later gold plating of
many parts. (In spite of scrupulous
cleaning, it has been found that some
cutting oils cause imperfections in the
plating.) A second conveyor drops
finished parts in a plastic box. As you
get closer, the gaze moves to the large
swing out control panel and screen,
(photo 2) then as the sliding door/guard
is pushed back it becomes possible to
examine the spindle and tooling
arrangement, (photos 3 and 4). Fig 1
reproduced from the Star brochure
illustrates the general layout of the
principal elements and the motion paths
of the various tools. Thus, whereas the
earlier basic machine had just one
spindle, and tooling moving only in a
radial plane, we now have two spindles,
gang tools moving in the radial plane,
turret tools moving axially and radially,
and the option of fitting driven tools
(drills, taps, milling cutters etc.) to both
the gang toolpost and the turret.
Looking round the back of the lathe, one
finds an unidentified cabinet. “Ah” says

4. Showing the 'l
| secondary spindie =

Steve, “that’s the high pressure coolant”.
Specially designed toolholders and tools
allow coolant at 2000 p.s.i. to be delivered
right at the tool tip. This means that a hole
of diameter just 0.250in. can be drilled to a
depth of over three inches in one pass. No
pecking, no pulling back to clear swarf, just
one continuous cut. With coolant being
delivered at that pressure, the swarfis
blasted backwards, and the cutting edge is
kept cool giving considerably enhanced
tool life. Photo 5 shows a typical solid
carbide drill which features internal
passages for “through the tool” coolant
delivery.

The main spindle runs up to 7000rpm
and is powered by a 7.5 hp motor, while
the powered tooling will give 5700 rpm
from 3.7hp on the turret.

Results so far

As can be seen from photo 6, components
are being “turned” which include such
features as internal keyways, milled
hexagons, and even an integral external
key. Not so very long ago, sliding head
machines produced parts, which required
significant second operation work to be
undertaken on manual machines. The SV
range clearly allows a great variety of parts
to be produced and completely finished
within the machine cycle.

6. The variety of parts
made on the SV32 include
features such as external
hexagons, internal
keyways and integral
external keys.
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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 fo our attention and which we
consider may be of interest to our readers.

Digital handwheel from Arc Euro Trade

Following the interest generated by the optional digital handwheels available for the C3 Mini lathe, Arc Eurotrade have developed a kit
which can be fitted to the cross slide of any Myford ML7 lathe (not Super Seven). The complete assembled unit contains:
- Rotary encoded Digital Unit: reads up to 0.001mm, and 0.0001” (switchable), Zero and

On/Off buttons.
- Ball Handle and Cross slide end plate assembly
- 2 x Needle roller thrust bearings and 1 x ball raced bearings to remove potential
backlash
- 20 TPl leadscrew and bronze nut (20 TPI being the correct pitch for the rotary encoder in
the digital unit)

Thus in addition to adding the digital facility, fitting the unit also renews the feedscrew
and nut, and adds needle roller thrust bearings for improved “feel” and reduced backlash.
It's a simple matter to take off the old assembly and fit the complete new unit. Price will be
£125-00 including VAT and UK mainland carriage.

Winter Offers from Tilgear

Due to the lead time producing this magazine, it was unfortunate that this flyer
arrived just too late to include in issue 111. Officially, these offers expire on 31st
January, but John Tilbrook assures me that he will honour the prices given in his
winter offers brochure while stocks last. The range of offer items is predominantly
aimed at woodworking enthusiasts, but there are a good many items, which
should also be of interest to the amateur engineer. A grinding jig may be intended
for chisels and planes, but the same device should also work well for turning tools.
A laser saw guide priced at just £12-75 plus VAT may be designed for attachment to
a power saw to aid accurate tracking, however, the same device may also find
other uses in alignment, levelling, etc. Other items of general interest would
include products such as the diamond sharpening laps, the steel band clamp, and
the low cost angle grinder.

If you are not already on the Tilgear mailing list, then you may wish to give them y
a call on 01703 873 434, to ensure that you receive notification of bargain offers in SALE ENDS 3157 JANUARY 2004
the future. -

-
New products from Engineers Toolroom Cheap Ballscrews
Again at the Model Engineer
Reg. Pugh has been in touch to let me know about two new machines and his Exhibition, Key Solar Systems showed
expanding range of CNC conversion accessories. The BMD 20 milling machine offers a a number of pre- owned ballscrew
good sized table (500 x 180mm) a dovetailed column and no less than 300mm of units, each of 4mm pitch and about
vertical head travel. Other features include 600watt variable speed (to 2250rpm) and 350 mm travel, ideal for low cost CNC
inclinable head (45deg. left and right). Price is a very competitive £869.50. The range of conversions. After my comments
lathes is now augmented by the BL 712V, again a 600watt variable speed machine with about these last year, the stock was
spindle speed ranging from 150 to 3000 rpm. Leading dimensions are: swing over bed cleaned out, and a waiting list formed.
180mm, between centres 300mm, headstock spindle No. 3 MT bored through 21mm, A limited number is back in stock, but
tailstock No.2MT. Price for this is first come first served. Their product
£559.00 range also includes a number of
For enthusiasts undertaking CNC electrical/ elecronic items, also used
conversions similar to Dick glow pug
Stephen’s X3 mill, Reg. now offers a motors and
range of components covering carburettors.
stepper motors, cast mounting Key Solar
bells, couplings, etc, and perhaps Systems can
best of all a cut to size facility for be contacted
M16 x 2 ballscrews and nuts. This by phone on
means you can order just the length 01633 280958
required (up to about 2metres) or by post to
rather than being stuck with the 4 Glanmor
next size up from a manufacturers Cres.
catalogue, Newport,
NP19 8AX
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Scribe a Line

Tony Jeffree writes:

Oh, | CE, its RoHS now is it? And what's
WEEE got to do with it?- Or, “Beware,
Here Be More Euro-Crappe!”

Hot on the heels of CE marking, the
Euro-crats have managed to invent
another raft of legislation, in the name of
protecting our environment, and in the
process, making it even harder than it
already was to manufacture anything for
sale in this country, at a competitive
price, especially if, like me, you are
involved in small-scale manufacturing of
electronic devices.

Electronics is an increasingly important
weapon in the Model Engineer's armoury,
so these developments will, directly or
indirectly, affect anyone involved in our
craft, as a manufacturer, a supplier, or as a
consumer.

First, we had CE...

The CE marking legislation, as some will
know, is aimed primarily at all aspects of
product safety; a laudable aim in itself, as
it prevents us from selling dangerous toys
to small children, or selling electrical
goods that will supply 240V to the metal
case. On the other hand, there are some
aspects of this legislation that can have
significant consequences for small
manufacturers.

My own interest in manufacturing is
CNC devices of one kind or another;
these generally use low voltages for the
interesting bits (less than 70V or so), and
therefore, some of the CE regulations
that apply where dangerous voltages are
involved relate only to the power
supplies used. However, all electronic
and electrical circuitry has to comply
with the legislation that relates to so-
called "Electro-Magnetic Compatibility”,
or EMC; in simple terms, the device
must not transmit electromagnetic
energy, that could upset other devices in
the vicinity, and also, the device must be
sufficiently immune to EM energy, that
its operation is unaffected by other
devices operating nearby. So, your
neighbour's telly better not go on the
blink when you start up the CNC mill in
your workshop; similarly, your CNC mill
better not run amok when your
neighbour switches on their toaster.

Testing for conformance to EMC is not
simple. The only way for a small
manufacturer such as myself to
demonstrate compliance is to employ a
testing house. If all goes smoothly, you
are looking at the cost of a full day of
testing; more if some re-working is
needed to make the device compliant. So,
after stumping up for two or more days’
worth of lab time, you get a test report
and a bunch of impenetrable graphs from
the testing house, After checking against
all other relevant legislation, you can
then apply the "CE” mark.
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Self-certification

“But CE is a self certification scheme”, |
hear you all saying, “so why not just slap
the sticker on your product and hope no-
one catches you out?” Well, in reality, | am
quite sure that some manufacturers, large
and small, do just that. When asked, you
have to be able to provide your customers
(or the trading standards authorities!) with
a “Declaration of Conformity” to the
standards called out by the legislation.
This is where the self-certification bit
comes in; the declaration of conformity is
basically just a statement by the
manufacturer that the goods comply;
nothing more. The difficult bit is that, as
the maker of the declaration, you
potentially have to be able to back that up
with hard facts. Waving your product in
front of a tranny radio and deciding that it
doesn‘t cause any interference won't cut
much ice if a customer or the authorities
decide to push the point.

Now, this is where some of the
consequences start to become apparent. It
is all very well doing this kind of testing on
a volume product line where you can
spread the cost over the first few hundred
units, but the CE legislation covers all
products, including one-offs or very
limited production runs. Effectively,
anything you sell within Europe has to
comply with CE, unless you are selling
components that have no evident “end
user” functionality until they form part of
something bigger.

So when, as often happens in business,
someone wants you to provide a one-off
or short production run “special”, in
theory you should put it through any
relevant compliance testing before you
slap on the all-important CE logo and bank
the customer’s cheque. Net result — any
such “special” would need a minimum
price tag of a few thousand, before you
have even put pencil to drawing board,
simply to cover the cost of product testing.
An interesting case in point is the made to
order PC business. Individually, the case
and most of the components are CE
marked, but that is potentially
meaningless unless they have been shown
to be CE compliant built up in the chosen
combination.

The conclusion that | have to reach here
is that, if you take any budget product that
has any significant aspect of
customisation associated with it, the
probability is that if push comes to shove,
the seller will find it difficult to
demonstrate CE compliance.

Enter RoHS

“What on earth is RoHS?” | hear you say. It
stands for “Restriction of Hazardous
Substances”, and is concerned with
preventing potentially dangerous toxic
materials from being brought into contact
with Joe Public, and preventing those

goods from polluting the environment
when they reach the end of their useful life.

RoHS covers, among other things, toxic
heavy metals, such as mercury, lead, and
cadmium to name but three. What the
RoHS directive does is to severely limit the
use of these metals in the manufacture of
electronic and electrical devices. Now
what | build doesn't use mercury or
cadmium as far as | am aware. However,
lead is a different problem altogether.
Lead, combined with tin, is a major
component of the traditional soft solders.
that have been in use for donkey's years in
electrical and electronic devices - as a
means of making electrical connections on
circuit boards, but also in many more
obscure places, such as the “tinning” on
component leads, the internal connections
within the more complex components,
and so on.

What RoHS requires is that the
percentage of lead in any of the materials
used in the construction of the device is
very small — less than 0.1% of “any
homogeneous material”. So traditional
lead/tin solders, and their use to “tin” the
leads of components, are right out. Now,
“Lead free” solders have been around for
some while, but there are problems; they
don't “wet” the joint as easily, they require
higher temperatures (~40 C degrees) to
melt, and they are not nearly as good in
terms of long-term reliability. Apparently,
they tend to suffer from “whiskering”,
where over time, whiskers of tin can
“grow” from a joint, with the resultant
possibility of shorting to an adjacent
solder joint. For this reason, it will not
surprise you to know that medical,
military, and aerospace equipment are
exempted from these requirements;
however, there are no exemptions that |
have come across that would affect the
kind of equipment that we might want to
use in Model Engineering.

The higher soldering temperatures
mean that some components, even if they
are actually lead free, are unsuitable for
lead free soldering due to heat damage
issues; hence, we may also need a
redesign to make use of substitute, “lead-
free compatible” components. And of
course, the CE testing merry-go-round
springs into action again, because there's
no guarantee that the re-designed product
still complies with EMC.

Now why is lead such an issue? | know
that during the last century, we poured
millions of tons of lead into the
atmosphere in the form of waste products
from the combustion of leaded petrol in IC
engines, and decided rightly that that was
not a terribly smart idea. We also banned
lead from paints, particularly on items that
children might put in their mouths. Again,
this was a good move. However, where's
the danger in lead on printed circuit boards
and other electrical/electronic uses? | can't
remember a single occasion when | have
been tempted to suck on a PCB.
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Apparently, the big issue is “leaching”
of lead into water courses as a result of
scrapped electronic devices heing dumped
in land-fill, and hence, lead polluting the
environment.

Nowv, colour me cynical, but | can't help
feeling that this is all based on political
posturing, and probably has approximately
the square root of...a very small
number...to do with reality. Firstly, the
effect of any such leaching would likely be
insignificant compared the background
level due to the historic use of lead in
petrol. Secondly, there must be far bigger
fish to fry in the overall environmental
scheme of things than banning the use of
lead in the electronics industry.

One thing that makes this lead-free
business seem faintly ludicrous to me is
that contrary to popular opinion, lead-
based solders appear to pose a minimal
risk to the people that actually do the
soldering (the soldering temperature is too
low to vaporize the metal, and handling
solder isn't a problem), but the fluxes used
in soft soldering can produce toxic fumes
on heating, and, due to the higher
soldering temperatures used with lead-
free solders, the fumes from the flux are
more dangerous than with lead/tin
solders! Their recommendation in the RS
(Radiospares) information leaflet on RoHS
was to install furme cupboards/hoods to
extract the fumes (presumably to ensure
that you blast the toxic fumes at passers
by, or your next-door neighbours, rather
than your employees!)

Time for WEEE...

OK - so far, we have CE directives that
affect the design end of the process, and
RoHS directives that affect the way
products are manufactured. So the logical
addition is to corne up with regulations
that affect the final disposal of electronic
and electrical products. Ta-da — cue drum
roll - enter the WEEE directives. The
acronym stands for “Waste Electrical and
Electronic Equipment”, and is nothing
whatsoever to do with a well-known bodily
function, despite the fact that phrases
“Recycling WEEE" crop up regularly in
discussions and papers on this topic.

Essentially, the WEEE regulations are
aimed at increasing the percentage of
electrical and electronic equipment that is
recycled, rather than being sent to land-fill
sites. Recycling in this context could mean
refurbishment, salvaging and re-using
circuit boards, salvaging and re-using
components, and finally, segregating
anything that isn’t salvageable in any other
way into material types so that they can
potentially be re-used as raw materials.

You will start to see the “WEEE
symbol” (a picture of a wheelie bin,
crossed out) appearing on electrical and
electronic devices, indicating that special
arrangements need to be made for
recycling. Beyond the appearance of these
stickers, the full implications of WEEE
aren't entirely clear as yet — but the
principle seems to be that the
manufacturer (or importer) will be
responsible for making arrangements for
recycling of EEE waste.

We've seen some of this already, in the
shape of the fiasco that resulted from the
regulations governing disposal of CFCs in
refrigeration equipment; companies set

themselves up in the ‘fridge recycling
business, hired a warehouse, filled it with
crumbling/leaking ‘fridges, pocketed the
fees for recycling them, and fled the scene,
leaving said pile of 'fridges to be disposed
of by the local authority.

Timescales

CE has been in place for a few years now;
however, as the CE mark is essentially a
statement that the product complies with
all relevant legislation, the list of things that
CE encompasses will expand over time -
and when RoHS comes into force on the
1st of July 20086, this will be an additional
requirement for CE-compliant products.
Clearly, goods that have been
manufactured prior to that date may well
not be compliant, so there is an exception
for goods that are “placed on the market”
prior to the cut-off date — "placed on the
market” means either imported into the
EU, or manufactured in the EU and fed
into the supply chain. Interestingly, this
definition appears to allow importers to
“stockpile” goods that don’t comply and
were manufactured outside the EU, but
doesn't allow EU manufacturers to
stockpile in their own warehouses - they
would have to be transferred to the
distribution chain in order to be exempted.
WEEE seems to be a different matter
altogether - although it was intended to
come into force at the same time as RoHS,
it seems that the government hasn't quite
sorted out how it will all work yet, so the
deadline for that will be somewhat delayed.

Consequences

Long term, this is all placing an increasing
burden on European manufacturers, and
consequently, one of the primary
consequences | can foresee is increasing
prices to the consumer, decreasing
availability of EU-manufactured goods, and
an increasing barrier to small European
manufacturers entering the electronics
market. This may well also be the last straw
for some of the smaller UK manufacturers -
personally, | am having to think very hard
about whether this is a business | want to
continue to be in post-1/7/06.

Short term, there's a lot of EEE that we
currently import from overseas that
doesn't comply with RoHS right now, and
where the manufacturers are not subject
to similar legislation and deadlines within
their own countries. | know from email
exchanges in some of the CNC-related
discussion groups on the Internet that,
although the USA is heading in the
general direction of lead-free
manufacture, some of the US-based
companies that supply CNC products into
the DIY market will still be manufacturing
non-RoHS compliant products after 1st
July 2006; hence, any distributors of their
products over here will have problems
supplying to the UK market after this
time, unless they have put a good
“stockpile” in place. | am quite sure that
the same applies to products currently
being imported from Asia and the Far
East — those nice cheap lathes and mills
with variable speed drives, the cheap
digital scales and micrometers, and so on.
So, for importers, suppliers, and
manufacturers faced with this deadline,
options might include:

@ Continue as normal, and hope they
won't get found out, or

@ Stockpile non-conformant product in the
supply chain to tide them over while the
compliance issues are sorted out, or

® Dump their existing non-compliant stock
onto the market, and switch to some other
product line that doesn't have the same
issues; or

® Switch to selling EEE in “kit” form,
thereby circumventing the whole problem,
as it will still be legal to sell non-compliant
components and Lead/Tin solder, and the
regulations do not apply to end users.

Although number 1 looks enticing,
there’s an unpleasant “kicker” here; the
penalties for non-compliance with CE as a
whole don't seem to be terribly onerous,
and may amount to little more than a
smacked wrist for a first offence, but as far
as | can gather, selling non-RoHS
compliant goods will be classed as a
criminal offence, and rumour has it that
the compliance authorities are keen to get
“stuck in”. Unfortunately, in such
situations the soft targets (the small
businesses) often get picked off first.

I"m sure that many importers will take
the second option - which will, of course,
make it even harder in the short term for
the UK manufacturers to compete.

| would not be at all surprised if some
take the third option (in fact, | know of
cases where this is already happening); in
the short term, this will be good for the
consumers, as there will be some bargains
to be had!

The fourth option could clearly be
viable in some cases, but I'm sure the
average Model Engineer wouldn't very
much appreciate being supplied a variable
speed lathe where the electronics
consisted of a bag of components and a
set of instructions!

In theory, the playing field ought to be
level, as the legislation applies to
everyone; however, as with all of these
kinds of regulations, the ones that tend to
get penalised are the ones that comply
with the letter of the law - their costs go
up, while those that cut corners find their
profit margins going up instead.

Mon - European manufacturers do not
directly fall under the jurisdiction of the
EU; itis the importer that potentially pays
the penalty for non-compliance, not their
suppliers. So, the importer either needs to
have compliance documentation from the
manufacturer, or to prove the product via
a testing house. Hence, | suspect that there
will be an outbreak of “document
engineering” happening here — where
compliance documentation may be made
available to the importers, but it may not
be worth the paper it is written on.

The bottom line

So where does this all leave us? For me, the
title says it all.. .we have more European
mumbo-jumbo to deal with, which makes our
own manufacturing base even less
competitive and its products more expensive,
and in this case, it doesn't seem to benefit
either the consumer or the environment
terribly much. The one sector that seems to
benefit is the European bureaucratic machine,
which seems to go from strength to strength
as it finds more parts of our lives that it feels
the need to regulate.
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Malcolm Leafe
writes:

May | thank everyone who rang and tried
to email me (| am sure that BT really are
apologetic about the latter) in response to
my requests in issue 109 of MEW. |
received a large number of replies offering
information and copies of the tables for
my “Precise” gauge blocks -the apparently
odd values are now explained and turn
out to be rather clever.

| also received some replies to my
query about the M&W Micro 2000 digital
micrometer - one respondent was
especially helpful and the instrument is
now operating with much greater
precision. | believe that | have telephoned /
mailed everyone but in case | have
inadvertently overlooked someone, thank
you for your enthusiasm, knowledge and
interesting conversations.

Problems solved - all it took was a letter
to MEW and some enthusiastic readers.

Bill Douie writes:

An excellent and practical article on
aluminium and it's alloys, (MEW 110)
mentioning inter alia a gas furnace.
Whereas | do not wish to bleat, there have
been, in the past, questions about and
requests for information on induction
furnaces, which have, so far, resulted in
little useful information.

| do appreciate that this is an expensive
method and is complicated technology but
surely this is offset by the versatility of the
process and the ease with which quality,
easily controlled, melts can be achieved,
including high temperatures as required
for steel and stainless, to say nothing of
copper and bronzes.

Can there really be a dearth of
contributors who have sufficient knowledge
(or energy?) to write on this subject. It
would surely be of interest to those of us
who wish to attack problems other than
aluminium and cast iron. | doubt whether
this subject is as shrouded in mystery as
we might think as the process is commonly
used in the jewellery industry.

Two challenges then for
readers/contributors: Tell us about the
process and where small furnaces might
be obtained. And, more tricky, tell us
about the technology and how to
construct a simple furnace ourselves.

Hugh Castellan

writes:

1. I suggest that Frank Campbell contacts
US Digital Corporation in the US for
encoders. Email sales@usdigital.com
website www.usdigital.com They
manufacture a wide range of encoders
and accessories at very reasonable prices
plus the Dollar/ Pound conversion
advantage. There is only some possible
VAT plus PO handling. US Digital have a
very useful chat room for one to one
conversation. | am using a special version
of their Type H15S giving 2000 pulses/rev
for screw cutting.

2. Reference Ted Wale's article. It is
essential to check the vertical height of the
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tailstock centre of your lathe as a drilling
centre will never be accurate if this is not
inline with the headstock centre. |
discovered that my tailstock centre was 5
thou high which did not help in drilling
holes or tapping etc. The base of the
tailstock was replaced by me at the same
time as my lathe had a regrind at Myfords
but | fitted the base myself. | took the
tailstock to Myford's open day last year to
hawe this fault rectified. | then discovered
that the tailstock height is obtained by
selection and that there is only a nominal
height for the base plate.

Robert Demachy of
Norwich writes

Your recent editorial about the Workshop
Police raised the issue about reactivating
guns and a government suggestion that
workshop machinery should be registered.
Putting aside the simple obvious point that
it might make a lot more sense to register
{or ban) deactivated weapons rather than
the equipment used to make everything
from nuts and bolts to model steam trains,
I wonder if Whitehall might not be
suffering from a common delusion, that of
being informed by TV.

Some time ago, in an episode of
Murphy's Law, the title character played by
James Nesbitt was shown reactivating
guns. He was working undercover to locate
a gang of ruthless armed criminals. His role
was to present himself to the underworld as
a gunsmith, skilled in the art of reactivating
guns on villain's premises using whatever
tools the villain provided. Although the
details are a bit hazy, it seemed that he had
about two days to prepare himself for this
specialist role which included teaching
himself to use a lathe, reactivating
automatic guns with various deactivations,
and produce accurate weapons. Needless to
say he pulled it off. Could it be that
someone in Whitehall has been watching
too much television? My advice to
Whitehall? It's not real mate!

With September past we've shed the
usual bunch of local school lads we
employ in the holidays to mark out and
cut metal and do the odd bit of fitting.
Matt returned recently at tea break to say
hello and talk about his ‘A’ Levels. He
won't be going on to do engineering. One
of those ‘Arts’ degrees beckons. "‘What are
you doing?’ | asked. ‘Geography, English
Language...” "What are you doing in
English Language?’ | asked. ‘Child
Centered Speech.” Matt went on to
explain, ‘Men don't know how to talk to
children, they make them cry." No, really.
Well, perhaps he'll learn to spell
‘harebrained’ properly. (Sorry David!)
Then again, maybe not. You see in today's
education if you can show why you're
right even when you're wrong then that’s
just as valid. After all, the student might
be lacking in self-confidence in which case
he must be encouraged to believe in
himself at any cost.

Let's see how that works with
‘hairbrained’. To the precision engineer a
‘hair’ is not just a small thing, it's a
variable standard. ‘How big is a thou?’ an
apprentice would ask. “Well, a human hair
is about 2 to 3 thou thick’, Simple.
‘Hairbrained’ - a very small brain. This is
useful too for the BBC who include the

hair in their own measuring system:
cannot be seen with the naked eye, the
size of the human hair, the football, and
the football pitch. As | bent to pick up my
copy of ‘Model Engineers’ Workshop”
(bottom shelf) my eye caught a completely
new display. Outgrown its former
locations of spread about the lifestyle
section, this subject now has its very own
rack -'Living Abroad’, ‘International
Homes’, ‘Homes Worldwide’, "Homes
Abroad’, ‘French Magazine’, 'Spanish
Magazine’, ‘Living France’ Now, why
would anyone want to go and live abroad?

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 itern is intended for Link Up.

FOR SALE

® For sale, two very powerful 12volt
DC electric motors ideal for loco
builder. £45-00 the pair, plus
carriage. Prefer buyer to test and
collect. Please call Ted Fletcher on
01723 362 537 or email
G4egb@yahoo.com

For sale.- Book Clearout - Rob Roy
by Martin Evans (hardback). Metal
Turning Lathes by E. T Westbury
(limp bound). Introducing the Lathe
by Stan Bray (softback). Introducing
Model Steam Engine Construction
by Martin Evans (hardback)., The
Beginners Workshop by lan
Bradley; Philips Practical Welding
Course (hardback), The Live Steam
Book by LBSC (1950 hardback),
With the Watchmaker at the Bench
by De Carle (1945 Hardback) and
Aids to Workshop Practice by C. T.
Bower (Hardback-). Offers for all or
some please to M.K.Leafe. Tel.

01924 460 864.

WANTED

® Wanted, engraving machine,
copy/font and storage trays/ cutters,
any engraving items. Please phone
01840 212 753 (North Cornwall)

EXCHANGE

@ | have spare copies of “Model
Engineers’ Workshop” numbers 11
and 14. | would like to exchange
them for numbers 90 and 92 to
complete my collection. Please
phone/fax replies to Russell Flagg in
South Africa on +27 44 851 0266 or
email to russflagg@mweb.co.za
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bec e

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

e MODEL ENGINEERING - A FOUNDATION COURSE
MODEL Peter Wright
ENGINEERIN A new book by an experienced model engineer covering all the basic
L IBUNBATION COURTL techniques: understanding engineering drawings, buying materials,
e | marking out, sawing, filing, bending and forming metals. Includes a
- ‘ review of engineering, materials, the making of cutting tools in the
o sa _ 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 Hlustrated paperback £16.95

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 Hllustrated paperback £5.50
IR BUILDING SIMPLE MODEL STEAM ENGINES Il
SIMPLE Tubal Cain

Since the publication of the first book dealing with these fascinating

MODE L
STEAM | _ ranging from a delightful little turbine to a larger engine in the style
ENGINES A 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 lustrated paperback £5.95

little engines, the author has designed and built several more

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, Encanta Media Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oEL.
Cheques made payable to Encanta Media Ltd.

Telephone Customer Services on 01689 899228/899229.
Don’t forget Valid From, Expiry Date and Issue Number details if you're paying by credit card.



The International

WOODWO

ALEXANDRA PALACE

To win The Woodworker’s Workshop, simply come to
The International Woodworking Exhibition and fill out
an entry form. It’s FREE to enter! The winner will be
drawn at random and the prizes delivered.*

*The delivery date will have to be arranged with the winner and Record Power

Sponsored by RECORD POVWER For tickets call: 0870 1295 040




See us at the
Northern Model Engineer Show
at Harrogate 5th - 7th May 2006

Online Catalogue — www.chronos.ltd.uk

ENGINEERING SUPPLIES

rl_-_l_l_l_l

TOS SELF CENTERING CHUCKS

| |
3JAW SC
Code IYPE PRICE
XP&6 BOMM £56.95
XP67  100MM £62.95
" XP&8  125MM £69.95

4JAW SC
Code ~ TYPE PRICE
XP69  BOMM £69.95
5 XP70  100MM £72.00 i
XP71  125MM  £79.00 -

LI_I_I_I_I_I

r._._l_l_l_l

0-12BA TAP & DIE SET IN A WOODEN BOX

PRICE
02995  £26.951

VERTEX BSO DIVIDING HEAD!!

B |
| oD

' Code PRICE
XPT7 £25500 £194.00

DIGITAL MEASUI!ING EQUIPMENT

1

1

MX150 6" 6"/150MM CALIPER £3%:86 £15.95
MXT51  4°/100MM CALIPER £3500 £29.00
MX152 DIAL GAUGE MET/IMP £85-00 £45.00

¥ MX153 DIAL TEST IND MET/IMP L1005 e89.00 "
MX154 MICROMETER 0.1"/O-25MM £65-00 £55.00

GLANZE INDEXABLE BORING TOOLS

C/W 3 TIPS

L ] é

Code SHANK PRICE

GZ6 6MM ] £16.95

GZ8 8MM ] £16.95

GZ10 10MM et £16.95
% GZ12 12MM S £17.95
I_GZI 6 16MM s £18.95

SETS OF 3 HSS I.ATHE TOOLS

L
Code SHANK PRICE
I MX79 £UD5 £22.50
MX80 BMM L2085 £28.00
= MX81 10MM 3485 £32.00
LMJ(BZ 12MM wids £40.00

-

B e A ED B ttEs. -| rI KG CASE HARDENING compoum-l
| | | Cinda MOBOD |
' 22495 *
Code  SIZE  TOSUT 9511
I‘XP?& 4 MYFORD 21750 ” H22S I

= XP79 o8 MYFORD £18.50 = =
I_XPBO 58 BOXFORD  £18.50

I_I_I_I_I_IJLI—I_I_I_I_IJ

™ " “spc Hss BLACKSMITHS DRILLSETS | [~ SOBA 4” HZ/VT ROTARY TABLE_ |

N e

£72.00
Code A T PRICE ”

gMXE0  9/16-11C1/16 INCREVENTS  £28.00 { § SET OF TNUTS, STUDS ETC - CODE MX63 669 £12.00
MXS] 13-14-15-16-18-20-22 & 25MM 22300_l wewmmoco{ CODE MX61Z £39.9511

rlml_._._._.ﬂrl_._l—._l_l1

SOBA PRECISION MILLING VICES ( PARRALLEL LATHE TEST BARS

r...'—'—'—'—'—"l

EW DCMT INDEXABLE LATHE TOOL SETS

! Y e I
I I I Code SIZE PRICE I
. MX183 IMT £45.00 £35.00

s MX184 IMT £45-00 £35.00 -
I I MX185 IMT £4000 £37.00
) L " I § I ] NS f IS f s J

SOBA - INDUSTRIAL QUALITY! '
" TYPE PRICE Code SHANK PRICE
MXI105 2" SWIVEL ONLY £56:00  £49.00 MXT24 BMM - £52.50
" MX125 10MM £54.00
MX106 3" SWIVEL ONLY £7000  £69.00 e L Pl
# MXI07 4" SWIVEL ONIY £9060  £80.00 M7 T £74.00
MXI08 2" SWIVEL TILT £4900  £55.00 Mxms NSEFT  $4.00
MX1092 3" SWIVEL TILT £H600  £85.00
MX110 4" SWIVELTILT £12600  £95.00
" MXITT 2'3 WAY £HO00  £90.00 .
MX112 3" 3 WAY £458.00  £120.00

._._._._._..ll.._.._......._...._....l

H S s D s § . H I I - O E— .
r GLANZE INDEXABLE PROFILING TOOLS s 1 rGU\NZE RH TURNING TOOLS C/W 3 'I'IPS-I
" C/W 2 TIPS

[ I " "
Code SHANK PRICE Code SHANK PRICE
PROS SMM £2035  £17.95 SCL6SP  6MM £2300  £16.00
8MM EHTs £18.95 SCL8SP 8MM e £16.00
® PROTO 10MM e £21.00 * " SCLIOSP 10MM et e £17.00 "
I_PR@]Z 12MM Edbih 525.00 _I LSCUQSP 12MM E26-85 £20.00 §
r LONG REACH PARTlNG TOO'. WITH SMALL 1 r MlNI B-OIHNG & THREﬁDlNG. SET 5
] Code 3 m &8 Newl! Mini HSS infernal Threading & Boring Set HSS =
6mm Round Shank with @ 9mm Square Split Holders.
| —— mEGle
e ]
I1ws<;maesamx lsmwtomwnHAspemLsmuI I % I
B HSS BLADE 150MM LONG X 12MM WIDE BY 1.5SMMTHICK = & L]
L IDEAL FOR MYFORD ETC i I Code MX89 £15.00
" I N I N S O S e H I § I § I S .

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD UNIT 14, DUKEMINSTER ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU
TEL (01582) 471900 FAX (01582) 471920

WWW.CHRONOS.LTD.UK

E— EMAIL SALES@CHRONOS.LTD.UK

VISIT US AT OUR 6500 SQ FT PREMISES!!



SEE OUR ALL NEW WEBSITE -
HUNDREDS OF ITEMS OF TOOLING AND

ACCESSORIES - BUY ONLINE AT DISCOUNTED
PRICES -

Buy Online
WWW.Warco.co.

See these machines
underpower at:

Modelhﬁneedngbdﬂﬁﬁon
Harrogate 5th to 7th May ‘06

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

uk

GH-—-1Z224 — :
\ |
« GH-1224 Lothe, Only £1,850
b gt ook | * 312" CENTRE HEIGHT X 12°
= Distonce between centres 24° |  BETWEEN CENTRES
« Taper roller bearing spindle i:mmmmzmcrm
» Hardened & ground bedwoays .,W'mm[
= Remowable gop bed - 17° swing in gap | » COOLANT TRAY AND SPLASH BACK
= Supplied with 3 & 4 jow chucks, fixed & "mﬁ&&zmm
available 32° between £1.950 | » HARDENED AND GROUND VEE BED WAYS | | OF CHaRGe
i a centres £1,950 | | secimacy Test cemmcare o RAUSTARND W
WITH EACH LATHE OPTIONAL D.R.O AND
* RELIABLE USA BUILT PRINTED POWER FEEDS
CIRCUIT BOARD - THE HEART OF THE « TABLE SIZE 24° X 6*
f.mm‘ ACCE = MOTOR 1 °/2 HP
Y BH-60O0O LATHE = Mblmcumms‘m « AVARASLE IMT RS -
For  limited period we will include \ | specuL ofrer : OM.Y:EIHI;SHOM
© revolving cenire, follstock dril | e foct sot with 6ach machine. \. NW&W
chuck ond o set of 12mm index \0"“.]'53?5 | st

HEIGHT 4
« DISTANCE BETWEEN CENTRES 14°
- SWING OVER CROSS SLIDE 5° ONLY £535
« SPINDLE BORE 34' CLEARANCE
- SPINDLE SPEEDS (6) 1401710 RPM - HEADSTOCK TAPER ST - TALSTOCK TAPER 2fY
RANGE OF IMPERIAL THREADS 8-24 TPI RANGE OF METRIC THREADS 04MM - 3MM
MO‘ICR 12 HP 1 PHASE « DIMENSIONS 38° LONG x 19°WIDE x 15" HIGH + WEIGHT 230 LB

I‘I‘L‘ -1 r=m™

| dd mddd it A

Warco, Fisher Lane, Chiddingfold, Surrey GUB 4TD Fax: 01428 685812 Tel- 01 428 632929

www. warco.co.uk 'R CLUDE



Advertisements

Send to Model Engineers” Workshop Classified Department, Encanta Media,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BR6 OEL Tel: 01689 899215 Fax: 01689 899266
All Advertisernents will be inserted in the first available issue. There are no reimbursements for cancellations.

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

MODELS - MATERIALS -

TRACTION ENGINE SPECIALIST

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

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

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

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

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

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

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

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

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

MAKE
THAT

CALL

TODAY

EQUIPMENT

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder

METRIC. BA. BSF. BSW. UNF, UNC
Hexagonal & Slotted Screws Nuts & Washers.

anel & Spring Pins. Dormer HSS Taps & Drills. Draper Tools.
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 15t class stamps for our latest catalogue
Special offer* * * * * Workshop Discount Pack **** *

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

Pack 2. Metric M2to M5, a& ﬁ g&/
Catalogue value of pack is over £35.00 plus p/p

Either pack on offer to you

for only £24.95 + £295 plp % O f‘ 7 f

Send for this offer and benefit from a very %’ 'a:

useful stock of screws in your workshop. &

You will not be disappointed. Refund guaranteed. ‘%“I gf-
Emkay Screw Supplies (MEW)

74 Pepys Way Strood Rochester Kent ME2 3LL

Email: emkaysupplies@onetel.net

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

——TOOLCO

The home of good quality used toals and machinery

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

Seen My CAT!

Now on-line

Models,
Machinery,
Misc.

www.theengineersemporium.co.uk

For Precision Engineering, Model Engineering,|
Instrument Making, Prototype Development,
Industrial Models etc. Please Call Ray on :-

01603 488107. Est. 1983

1. Je | o1k il ol
L 2K Axl' c::c K:'tl: s

Whather you are bullding your own CNC Machina/
converting an sxisting machne or you hawe samply
bought & kit. The Routoutl CNC saftware and Stapper
motor drivers. will onabile you! 10 control your new aadition
io ifve workshap from your PC with sase

¥ Three 2.5 Amp Microsiepping
Stepper molor Drive Boards

*Routout CNC Software
‘rEasy LPT Breakout Board

Only £120.00

Tel (01269) 841230
Order Online wwwe routoutens.com

WE BUY, SELL & EXCHANGE

TOOLS, MACHINERY, MATERIALS, PART BUILT
LOCOS, MODELS ETC.

WORKSHOP TOOLS, MACHIMES, MODELS
WANTED - WE COLLECT & PAY CASH

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

- R.A. ATKINS -

MYFORD ML7 LATHE £526
MYFORD SUPER 7 BENCH LATHE £725
MYFORD SUPER 7 CABINET LATHES PXF £2,100
BOXFORD T.S. 1020 LATHE, TOOLED £1,900
FOBCO BENCH / PILLAR DRILLS 1/2" £195
NAEROK RDM 350 MILL DRILL, TOOLED £450
PINNACLE PDM 30 MILL DRILL, EXCELLENT E550
CENTEC 2C UNV MILL QUILLHEAD £725
MYFORD VM-C VERT MILL, 3 AXIS DRO £1,375

MYFORD VM-E VERT MILL, TOOLED £1,800

MEDDINGS M4 7/8" BENCH DRILL £225
MYFORD Q/C TOOL POST SET, NEW £110
MYFORD 4" GRIP TRV 3 JAW CHUCKS £150
MYFORD VERT SWIVEL SLIDE £185
MYFORD TAPER TURN ATTAGH, UNUSED £225

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

HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH

Tel: (01483) 811146 Fax: (01483) 811243

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,
48, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319




FANTASTIC DEALS ON CLARKE METAL LATHES

CL500M WITH
LIVE CENTRE - PRICES INC. VAT
: 3 JAW CHUCK - + (UK MAINLAND)
Engineering Supplies FLYCUTTER DEAD NOW
CENTRES STOCK A
Visit our Order S UMONG  CL300M - £425 ORLATHE  HUGE
premises in www.chronos. TOOLPOST gg‘l’&Eﬁ gg’g“ OF CLARKE
Diinstable Itd.uk e e . DRILL CHUCK MACHINERY
INC. CARRIAGE 4 JAW CHUCK — .
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND £480!! @m
UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU r

TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK I?’
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.
WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

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

DON'T LOOK

— MODEL MAKING METALS

Yeini. to 12in. dia. bright steel stainless steel, bronze, spring steel, brass,
aluminium, silver steel, steel tubes, bolts, nuts & screws, tap dies +

drills, white matal casting alloys. Fine materials, ehain, plashe, Lathe

fomvaaTing milling machines and equipment, new and secondhand.
THE ONE=STOP CONVERTER SHOP Mail aedar natimwiu:cand wsfldm“;;e.:allefs Mon.-Fri. 9-5pm.
cess/\isa welcome
= : I ONL Send now for a free catalogue or phone:
- -omrerier Iten Keynes Metals, Dept. MEW,

| | i i Ridge Hill Fann Little Horwood Ihad Nash, Millon Keynes,

M ! K E MK17 0EH Tol (o1296) 713631 Fa:l o1 298] Ti3baz
C A I I Local Call: 0844 7700 272

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

PHASE CONVERTERS

2HP TO 50HP

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

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

Laser cut parts for locomotives and traction
23 Waldegrave Road, Teddington, TW11 8LA
engines. All scales and gauges, frames, tenders, . 5 il
I O D AY hornplates, spokes, etc. Tel: 01302 721611 | insetlia et

(Doncaster). Ansaphone Service After Hours

sales X transwave-online.co.uk

Division’Master Convert your rotary table, dividing
’ord “Indexing Withiout Pain” head, or (hudmg attachment to CNC

* ALL DIVISIONS from 1 to 8999 - NO GAPS, NO DIVIDING
PLATES, NO HASSLES!
* ANY angular movement up to 380 degrees
* Positions bo £1/200th degree (with 80:1 worm ratio)

+ Configurable for drive ratios to 5000:1 and motors to 2A/phase
« Stores up 1o 4 different configuration "personalities” lor diferent
rotary devices, molors, speed settings etc.

+ Converted Homge and Vertex rotary tables available to order
+ Motor mounts and shaft couplings for Homge or Vertex 4°/6"/8"
rotary tables, and Homge or Vertex BSO dividing heads
« Stepper motors from 100 oz-in 10 1000 o2-in available 10 order
+» Contact us or visit our website for full details and latest prices

DivisionMaster Ltd., | 1a Poplar Grove, Sale, M33 3AX
UK. Tel: 0161 9734278 Fax: 0161 973 6534

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

Myford warranty

0115 925 4222

or visit out showroom at

B “The Taig Lathe™ by Tony Jeffres sides® divisionmaster.com httpo/wsww chivisionmaster.com
3 § €15 + £2 PAP rom DivisionMastor,
j | o Poatol Machine Tools. 19 Knight4 A¢ future Model Engineering exhibitions, our products will be on

817885 Tet 0121 429 1015 display at the Arc Enrotrade stand.

Wilmot Lane, Chilwell Road,
Beeston, Nottingham, NG9 1ER




5” name and numberplate set.
GWR/BR King Edward Il 6023. Fully
etched. Sensible offers. Tel: 01494
758473 (Herts).

Used 5" guage ground level track
approx. 85 yards plus 2 points and 3
yard bridge. Offers. Tel: 0207 3703646
(Londoni).

Help, wanted Model Engineer to
complete 5” gauge speedy. As
certificated Boiler, requires motion,
tanks, cab etc to complete. Tel: 01926
429465 (Warwickshire).

For Sale Model Engineer 1984 to
2005. Best offer, buyer collects. Tel:
01689 854465 (Kent).

Myford ML7 31/,” Lathe. Very good
condition. Loads of extras. Reason for
sale. Modellers old age. £600 o.n.o.
Tel: 01525 370865 (Beds).

BCA machines choice of used
Tenga. Also accessories and spares.
Other types of machines supplied and
purchased. Tel: 01425 622567
(Hants).

Myford Vertical Slide. Swivelling
hardly used imperial original box. £110
o.n.o. Tel: 020 83468129 (North

London).
Myford Burnerd 4" Griptru, 3 Jaw

chuck. Very good condition. £135. Tel:
02476 405786 (Coventry).

THINKING OF SELLING YOUR LATHE,
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quillstar (UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

to maunt, plug in and go!

Myford 4 Jaw chucks. £60. Boxford 4
Jaw chucks. £60. Tel: 01908 641036
(Bucks).

Burnerd 100mm 3 Jaw chucks. One
boxed unused. £50. One used. £30
a.n.o. Tel: 01276 774968 (Bingley).

Boiler, suit Stuart 10v etc, 68" x 3".
19 fine tubes. Gas burner included.
Pressure gauge etc. £50. Tel: 01784
482069 (Middlesex).

M.E.W. Magazine No. 1 to 111.
Boxed. Buyer collects. £50. Tel: 0161
4808165 (Cheshire).

5” Gauge G.W.R. Tender Chassis.
Complete to N. Spinks Drawings. Suit
4000 Gauge or 3,500 Gauge. Ready to
Paint. £500. Tel: 01522 722374
(Lincoln).

Back issues of “Model Engineers
Workshops” from 1991 to 2003.
Approximately 75 magazines. £15 for
collection. Tel: 0161 435 7007
(Stockport).

“Model Engineer” 21 Back issues
from 1937 - 1952. £35. Tel: 0161 439
7007 (Stockport).

“Locomotives Large & Small”.
Quarterly Magazine 1979 - 1994,
Complete set of 59 copies. Mint
condition. £80. Tel: 0161 439 7007
(Stockport).

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

(."{I’/r’" — :-_—-:Qa \‘
Illl‘lll’f/l///_-"“ i 5 Seohw B )

The Diriving Foree Jn Autamation

NEW! - Lower cost, compact, high performance
speed controller and motor combination.

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

Call us now for more information
and friendly advice on
01925 444773

or visit www.newton-tesla.com

ENGINEERS
TOOL ROOM

The tool sﬂfpher 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

CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES — Contact
us for a Quotation

aﬁ on some machine tools welcomed
Tel 01 3 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engine erstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA CF40 ZET

AVAOL TV 1VHL IXVIN

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

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

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

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

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

Alexander 2A Engraver/pantograph miller
single-phase ideal for model making. £850. Tel:
01643 703826. Mob: 07792 603 226 (Somerset).
Wanted: Two, maybe Three if price is ok -
Peatol Lathes for my students in Denmark. Tel:
01509 215619 (Loughborough).

. Lathe Parts and Gears for most makes of

machines + accessories and Tooling Special
parts made and cross slide screws & nuts.
For more information call

or see, www.latheparts.co.uk

BLACK-IT?

Easy 1o use Chemical Blacking for Irom and Steel
Produces a professional satin black finish in less than 15 minutes,
Standard Kit (4 x 500ml) £30.99
Large Kit (4 x 2 litres) £71.99
BLACK-IT! for Brass £21.00
All prices inc. VAT & Delivery

Pixel-Plus, Bryncroes, Pwllheli, Gwynedd, LL.53 SEH
Tel: 01758-730356 Fax: 08700-523497 Credit Cards accepted.

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




VENSON

NGINEERING

-
Machine Sales

NEW MACHINERY IN STOCK One Only left Boxford 1130 Lathes 5/, x 30" G/Box. Fully tocled. with Emco milling head,
Hurr-san M300 long bed/gop 3 jow 3pt steady face place the cdeanist machine we huve like new cond.
£25 Viceroy Sarp Edge Grinder for plane blades & chisels etc. As new.
Boxfnrd MET0A full}r Ioo!ed w|t|| t/ scot erss slide Q.C.T. new in 1987 1 phase ab ly port mill 42" x 9” Table power feed. D.R.O, Beit h“d ]93§
immaculate with imperial gear box £1800 Colch Student R/H 6"”x24" with Tochng QcT '
Tomy Senior vert/horiz mill in good condition, 1 mark in table 1 phase .....cccmerninneen £1200 Harrison L5A Lathe G/Box and T
Garbe metal sheer with stand £180 Versatool Tool Cabinet..
Viceroy vertical mill 30 int excellent height under spindle £1400 Close Pole M ic Bases ..
Myford ML7 / tri lever cab/stand fulttton!ed 1 phase, excellent cond.. sessrssssnans soeel 1 000 Coalehester Trlumph R/H Taper Turning Atachment.
Myford ML7R Long bed lathe with g/box, cab/stand, fully houicd 1 plmse 3 point steady for Dean Smith and Grace lathe.
excellent condition .. £1850 Union Graduate bowl Eurnmg lathe, llent diti
Myford ML7 on (nblslnm:l l;)hnsa  GOCH CONAIMION tersusicsssnsseastinsesrisaseisios sessssansstosmsisns £750 Bridgeport mill with dro wari head - power feed, excell diti
Harrison M250 gap bed 1987, runs lovely but needs paintin sllghl surface rust ....£1400 3 Harrison LSA lathes and 2 Boxfords
Colehaster Master eomplete but untidy wn 8650 School
2 off Boxford pillar dn?! ecellent condition 1 is probably unused and modern .£400 - £600 4 Small electric furnances

NEW TOOLING IN STOCK

Harrison M300 ¢ I‘UI'l'III'I attachment comp
Kenedy power h:gf}f g

HMyford

Tom Sernnr slotting head .

new (small)

Duplex 226 tool post frind,
Boxford ring table .

3 x Harrison L5 lathes tocled

Boxford taper turning attachment .....

ﬁl(op copy turning lathe o
Wadkin Universal Cutter Grinder T:
Harrison LS Lathe Gap Bed with Tooling

e NL.H. with

500

Boxford draw bar collet

ne
Myford pound vertical slide

18 collets most as NneW.weeesrmsssnns

Grimston drill floor stand with tapping plus x
Colchester master straight bed lathe with <|0NK Has electrical fault. /

i table.

fnnn

i £700 each
& £850.
e senss E600

MISCELLANEOUS
Abwood vert-spindle surface grinder 18”x6"
LBridgeport mll‘l’lﬂ head, 2

mag chuck, hand cperured little used ...
speed motor R8 power quill (fits most mills, ie Adcock & Shi

7o 7

Eclipse magnetic chuck 19" x 12
Colthestur%hlpmusrar lathe (breaking)

Student 18" Faceplate

Collet chucks, box blocks, vices, angle p!ules surface plates efc ....

Please ph one
£95

Hert Pedestal Sander 15 Disc Ex Uni

£350

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

More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07050 272169 4 Duchy Crescent, Bradford, BD9 5NJ

Hobbymat Universal Type, MD 65/DFE Screw

cutting lathe. V.G.C. Milling attachment,
complete set. Change Wheels, Tailstock,
chuck. £475 o.n.o. Tel: 01904 645977/07776
096031 (Yorks).

Harrison 11" lathe, reconditioned, saddlle well
equipped. Please phone for details. Tel: 01476
550236 (Lincs).

Sale. Overhauled ‘Zyto* 33/8 x 12” lathe,
motor countershaft, change wheels, faceplate,
3-4 jaw chucks, fixed steady, lammas,
toolpost, etc. £375. Tel: 0208 9321093 (N.W.

London).

Wanted. Drawings or magazines. English
mechanics during 1946 for G.W.R. 1000 in
31/2" county class 460 engine or W.H.Y.
Contact Dave. Tel: 01745 870584 (Conwy).
For Sale. Aveling Porter road roller 4” scale.
Five years in the making and Air Hydraulic
Tested. Offers around £9500. Tel: 01226
790423 (Barnsley).

Myford ML10. Hand Tools. Measuring
equipment, Six engines. Work in progress.
Bereavement. Many Magazines. Best offer.
Tel: 07970 430894 (Derbyshire).

Myford speed 10 lathe. Well equipped. Many
extra equipment. Excellent condition. Tel:
01274 881803 (Bradford).

Taylor Hobson Model C. Complete with
Javelin Etcher and Transformer. S/Phase,
cotters, spares, copy. £250. Tel: 01926
411543 (Warwickshire).

Milling Machine bench type with stand. 240v
power feed table 16" x 6". Vertex collet, chuck
etc. £575. Tel: 01298 79216 (Derbyshire).

Colchester Student Weil. Tooled. £1,000.
Addock Shipley Mill, Horizontal/Vertical. £200.
Ajax 6" Saw. £120. Tel: 01484 847209
(Huddersfield).

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

L
LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept.
Encanta Media, 4th Floor, Berwick House,
8/10 Knoll Rise, Orpington, Kent, BR6 0EL. Tel: 01689 899215
No reimbursements for cancellations.
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I ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMBURSEMENTS FOR CANCELLATIONS. Mame I
I | enclose my Cheque/Postal Order® for £ .........oveennnfOF e insertions, 1
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FREE! (private sales only) .4 only£10 incolour€15 ) 3x1 £ J
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Why subscribe?

@ Pay only £7.65 every three months
@® FREE Regular scratch building plans

@® Never miss an issue
® Home delivery

@ Protection from price increases

Subscribe and
save over 20%

Call Now to Subscribe on 0870 837 8600 quoting reference E132 or visit
www.subscription.co.uk/mdb/E132. Alternatively complete and return the form below.

a gift (please circle)

Cardholder's name:.........

[ YES, | would like a subscription to MODEL BOATS for myself/as

13 issues UK Europe (inc. Eire) US Airmail  RoW Airmail
] £36.40 [ £46.30 O$78.20 [O£5270

Is this a renewal of a current subscription? ] Yes ] No

Method of Payment

Please guote code E132 for all payment methods

[ Cheque (made payable to Encanta Media Ltd)

[ Mastercard [ Visa [ American Express ] Switch

cotror| [P [TTILTTT]

Expiry date: ........coeccureeenne

SIgned; Lo e

Payee Address
Titlez caivivis

Telinansvaineann BINEAIE Liuan

HEEE

SWITEh 18508 TOTVAlICE GEEY: v i b T R S T e e

v NI s A AR RN S AN NRRN AR

INIEISE G "SUMBIMEL Ll

POBIEOASY = coezss JOOUNMYE e e s

Delivery Address (if different from Payee’s address)

Te e INHEISE o SUMBME s spseri s
ARdEEES sk ot e e e R S sl
POSECOdB s et BN i e et e e S e e R s
Tel uiammimsmnas EMal e N R e

UK SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED COUPON WITH
PAYMENT TO:

MODEL BOATS Subscriptions, Tower House, Sovereign Park,

Market Harborough, Leics. LE16 9EF

US/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED
COUPON TO:

MODEL BOATS Subscriptions, Wiseowl Worldwide Publications,

5150 Candlewood Street, Suite 1, Lakewood, CA 90712-1900 U.S.A.

Tel: 562-461-7574 Fax: 562-461-7212 email: info@wiseowlimagazines.com

Terms & conditions: Offer valid until 17th March 2006, Subscriptions will begin with the
first available issue, please allow 28 days for delivery of your first issue,

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

[ Please tick this box if you do not wish to receive any further information from
third party compani lected by us

OR E-MAIL OUR SUBSCRIPTION DEPT. NOW
modelboats@subscription.co.uk




26 ISSUES FOR ONLY £46.50!

SAVE 25%! -
MQODEL= .
ENGINEER

MODEL
ENGINEERS BY
MODEL

o 3-tiimeary o ENGINEERS

- 'ASY coAL'DRop

Histotic item rescued

Subscription Hotline:
0870 837 8600

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

26 issues UK Europe {inc. Eire) US Airmail RoW Airmail
| £46.50 | £56.25 | $93.00 £60.75 AN e IDUAISE wiiicinis SUMBIMEL i iiiiivin iimimms w s asiasissm i asmissi o

Is this a renewal of a current subscription? [ Yes 1 No T L,
Method of Payment
Please quote code E134 for all payment methods

Cheque (made payable to Encanta Media Ltd) POSICOUE . veeeveecereeee COUNMIYY Lo e s e
~l Mastercard [ Visa [ American Express [ Switch Telthenann b \ERal Sl e e e

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

[ Please tick this box if you do not wish to receive any further information from
cmanod| | L JLLLLATLTETTTET]]

Cardholder's name:.........

third party companies carefully selected by us

UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
Model Englneer Subscriptions, Tower House, Sovereign Park,
Market Harborough Lelc. LE16 9EF

US/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED
COUPON TO:

Model Engineer Subscriptions, Wise Owl Worldwide Publications, 5150
Payee Address Candlewood St., Suite 1 Lakewood, CA 90712 - 1900 USA

Thtle: ........... Initlals: ............ ST MRS et i s i v i e

ETENTA O ol bt i e R A S s i e e ibehos b e

Swlteri: [Sstenosalld date s s s e

Signedizeme s rrrmsse ey Datessretassm e ey

For any querles please contact our Customer Services on

08170 8378668

POstoote: s SO S i n s s e e v e This offer closes 27th Febmary 2006

Tl oot BB S e S R S A e S R SV T Photocoples of this page are acceptable




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS Myford /

Boxford

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS. ' equipment

Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311 h&‘ ::;t r;: from

www.homeandworkshop.co.uk stevehwm@btopenworld.com g &= ¥ ::ﬂ?ﬁ.gm

Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning Yam-1pm £~

10 minutes from M25 - Junction 3 and South Circular — A205 :

e I s : — Raglan / Littlejohn accessories justin

) ool A % :_, o gl i =3930 Clarkson radius attachment £425

' each " Rapidor hacksaw £145

Clarkson tool and cutter grinder coming in

Gabro 2t box and pan folder £425

Eagle surface grinder + magnetic chuck Just £725

Myford vertical slides (Not Copies) from £140

\ i Boxford collets (Not Copies) each £12

- \ i =
Colchester Master 2500, 61/2" x
407 lathe + gap and full power

feeds and well equipped

Elllot powered suface grinder “as A Selection of tinmans stakes
‘good as It looks”

Harrison vertical

el - Eagle surface grinder
Harrison M300 lathe We have a good selection milling machine, 30 14" x "
complete with gap bed  of bench vices from £12.50 INT head + 30" x 8" magnetic chuck
and tooling including the Record No.23 a very nice example with dual powered table &
at £75 each dials coolant

Pollard
pedestal
drilling
machine

£245

Jones and Shipman bench centres
4" x 24" between centres
- . —

BCA 12" rotary table

Easl Blaster (sand) cabinet +

2HP compressor = |

Henry Milns 6
1!111 X 48"
geared head,
gearbox and gap
bed

§ + tooling Just In
j off the lorry

Boxford VM30
milling machine, 30

INT head + 3 Way RJH 4"

DIGITAL READ OUT Iinisher
complete
Harrison M250 lathe complete Mylurdmun ool on dﬁm
with 3 and 4 jaw chucks, extra extra
gears, with llha high 2000rpm Just arrived cablnet Viceroy pedestal

top speed almost as new ™ S stand uﬂlns machine

Startrite Mercury

Bench Drill Marlow

vertical
milling
machine
complete

WViceroy
buffing
machine

- &

complete : with 28" : Jubllee
Elliot Victorla Junior with buit B e X 67/, Harrison Unlon Graduate Q & S 6” Terrler sawmaster polisher
complete with Elllot in wosd latha hacksaw, very late machine

quill type head and Pt Just off the truck £145

horizontal gear

: : A Tom Senlor ELT Universal
Crompton Parkinson MOlors  yyiord MLTR3 /)" X sanceart the complete with gearbo, SWivel variable power feed
NEW 3/4HP ideal for Myford & 197 4 cluteh / 1 psta ' 36"x8” model complete with
Boxfords etc. b ever complete with some varlable speed & power knuckle head

tallstock tooling and collets S

We also have a

@& |  PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST (it

small tooling far too

DISTANCE NO PROBLEM!!  DEFINITELY WORTH A VISIT ~ ALL PRICES EXCLUSIVE OF V.A.T. “QEEE

Just A Small Selection 0f Our Current Stock Photographed!!



Chester UK Ltd

EAGLE 25 MILL DRILL | EAGLE 30 MILL DRILL | LUX ROUND

EAGLE 25 MILL/DRILL
PRICE: £675.00 INC VAT

FEATURES

HEAD SWIVELS 360 DEGREES
WIDE SPEED RANGE

POSITIVE QUILL LOCK

TAPER ROLLER BEARING SPINDLE
IMPERIAL OR METRIC MACHINES
CAST IRON COLUMN

STANDARD ACCESS ORIES
1=13MM DRILL CHUCK & ARBOR
EAGLE FACE MILL CUTTER

T3 TILTING TABLE

DRAWBAR (M12 THREAD)

NVR SWITCH GEAR
INTERLOCKED CHUCK GUARD
MANUAL & PARTS LIST

SPECIFICATIONS

DRILLING CAPACITY 25MM

END MILLING CAPACITY 25MM

FACE MILLING CAPACITY  65MM
TABLE WORKING SURFACE  190X585MM
MOTOR 1HP
SUPPLY 240voLT
NET WEIGHT 200KGS

| EAGLE 30 MILL/DRILL

il PRICE: £875.00 INC VAT

. FEATURES

:  WIDE SPEED RANGE

i HEAVY DUTY TAPER ROLLER BEARINGS
i QUILL LOCK

i ADJUSTABLE GIB STRIPS

\  HEAD ROTATES 360'

i LONGITUDINAL TABLE STOPS

¢ GRADUATIONS IN IMPERIAL OR METRIC

| STANDARD ACCESSORIES

| 1-13M DRILL CHUCK & ARBOR

« EAGLE FACE MILL CUTTER

| V100 MAGHINE VICE WITH SWIVEL BASE
| DRAWBAR (M12 THREAD)

. NVR SWITCH GEAR

INTERLOCKED CHUCK GUARD

| MANUAL & PARTS LIST

. SPECIFICATIONS

| DRILLING CAPACITY 32MM

| ENDMILLING CAPACTTY  20MM

* FACEMILLING CAPACITY  76MM

! TABLE WORKING SURFACE  730X210MM

MOTOR 1.1KW 1.5HP
! SUPPLY 240VOLT

i GROSS WEIGHT 287KG6

“POWERFUL MILLING/DRILLING AT AFFORDABLE PRICES™

CHESTER UK LTD CLWYD CLOSE

44

CHESTER UK,

coLumnmiL | 1”“'

LUX ROUND COLUMN MILL

PRICE: £975.00 INC VAT
FREE DELIVERY UK MAMNLAND

" FEATURES

! HEAVY DUTY TAPER ROLLER BEARING SPINDLE

| HEAD TILTS 48 DEGREES LEFT OR RIGHT

| HEAD ROTATES 360 DEGREES

\ EASY CLUTCH-TYPE MECHANISM FOR ENGAGING FINE DOWN-FEED
! POSITIVE QUILL LOCK

| ADJUSTABLE GIBS ON TABLE

© ADJUSTABLE STOPS ON TABLE

© GRADUATIONS IN IMPERIAL OR METRIC

© STANDARD ACCESSORIES

 1+13MM DRILL CHUCK & ARBOR

| EAGLE FACE MILL CUTTER

! V100 MACHINE VICE WITH SWIVEL BASE
| DRAWBAR (M12 THREAD)

| NVR SWITCH

 INTERLOCKED CHUCK GUARD

: MANUAL & PARTS LIST

| SPECIFICATIONS

 DRILLING CAPACITY 320N
| END MILLING CAPACITY  28MM
© FACE MILLING CAPACITY  BOMM

: TABLE SIZE 210X730MM
« MOTOR 1HP

. SUPPLY 240v

; WEIGHT 2B0KGS

HAWARDEN INDUSTRIAL | PARK HAWARDEN

CHESTER | CHS aPZ



