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Pro Machine Tools Ltd

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

& awWAN AR E P N s

FIZOE -+

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

Transverse Y-axis 150 mm

Optional 180 mm

Power 1.4 kW, 230V, 50 Hz

Spindle speed r.p.m. 180 - 3000

Swivel range both sides 90°

Tool holder MT 20ptional
MT3 or SK 30

Drilling stroke: 40 mm

Work bench 700 x 180 mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
i by extepswe 17 Station Road Business Park
range of tools and accessories. Bameck
Wabeco machines are quality rather Stamford
than far eastern quantity. Lincolnshire

PE9 3DW
All mills and lathes can bfe s_,upphed Tel: (01780) 740956
fully fitted for CNC machining or can Fax: (01780) 740957
be retro fitted at a later date.

Pro Machine Tools Ltd

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

www.emcomachinetools.co.uk
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The Myford VIM-E, a highly desirable machine in
= standard form, is treated to a CNC conversion by Peter
All reasonable care is taken in the preparation of the magazine - Edwards, see page 42

contents, but the publishers cannot be held legally responsible for
See page 57 for our special subscription offer!
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arising from such errors, inducﬁrg loss resulting from negligence: of
our staff. Reliance placed upon the contents of this magazine is at
reader’s own risk.




BMD-20 BMD-45/80G BMD-25 Mill/Drill
Milling ! ang,f\fgfio.ﬁéﬁf Milling Machine 25mm Max Drilling,
WC = 3 Keyless (Ehuck : 800 x 240mm Table Size 25mm Max End

- : 585mm Longitudinal Travel Milling & 50mm Face

b 2" Vice. s Milling
§  EQUIPPED WITH
Drill Chuck with Arbour,
Milling Vice, Draw Bar,
Taper Drift &
Hand tools.

205mm Cross Travel

/ 130mm Spindle travel
- 80-1250 rpm

MT3/R8 Spindle
Swivel Head

Swivel Head Omll Depth DRO, End Milling
Capacity 20mm, Table X - 500mm, Y - 180mm
0-2250 rpm variable, Spindle Speed Readout

Spindle to table 355mm, Head Movement 300mm : :
MT2 Spindle Taper BL11/28 VARIO 1 ® : All these machine tools

BL9/20 & BL10/22B Lathe ﬂﬂf&g‘?ﬁi Back vz | A are exclusively supplied
Fixed & traveF ng steadies. P——— — b}’ Engmeer s Tool Room
352'3&%%22?“ 840 ®» & ' and offer superb value
Fixed & revolving centres. for money and unrivaled

Swing 17inch, Cts 28 inch. !nch&metnclhreadmg.&ﬁ kw (1.1HP) motor quah'ty &r‘eh’abih’ty.

FULLY EQUIPPED _ VTM Milling Machine Unit 28

Tray, Splash Back, 3 & 4 law Chucks, Face Plate, 40mm Max Drilling Enterprise Centre
MT3 & MT2 Dead Centres, Fixed & Traveling Steadies, Drill Chuck with 32mm Max End Milling Liwynypia Road
Arbour, Spanner, Allen Key, Oil Can, Tool Box, Chuck Guard and Manual. 80rmm Max Face Milling Tonypandy
660 x 155mm Table IS|ze | Rhondda
BL12/24 Gap Lathe e LN LHRE CFA40 3ET
E - . One Shot Lubrication Sgstem, Tel: 01443 442651
. Low volt Lighting, Machine Stand Fax:01443 435726
with Locker as standard. Mobile: 07770 988840

POWER FEED FITTED FREE www.engineerstoolroom. co.uk

FULLY EQUIPPED Tool Room
Stand, Splash Guards, Fixed Centres, Revalving Centre, 3 & 4 Jaw Chucks, Face Plate,

4 Way Tool Post, Fixed & Traveling Steadies, Lo Volt Light, Manual, Tools & Tool Box. Contact us for details of complete range Bl IE Rk T T

DONT MISS A SINGLE ISSUE!
MODEL ENGINEERS’

Hand this completed form to your
newsagent to reserve your copy.

PLEASE RESERVE/DELIVER ME A COPY OF
MODEL ENGINEERS” WORKSHOP




STUART MODELS

Founpep 1906

For the MODEL ENGINEER

SETS OF CASTINGS

We offer Sets of Castings suitable
for both those starting out in model
engineering as well as those looking
for a new and challenging project.
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For the ENTHUSIAST

PRE-MACHINED KITS =
Many of our engines are available
as Pre-Machined Kits allowing you
to finish the model with a set of
spanners and simple hand tools.

PO

HODS

ILVER SOLDER

For the COLLECTOR
READY TO RUN MODELS

The perfect choice for anyone who
has an interest in steam. These
maodels are assembled, painted and
thoroughly tested in our workshop.

CATALOGUE - £5.00
80 PAGE FULL COLOUR

Please send £5.00 for our eighty
page comprehensive full colour
catalogue which covers our entire
range of models and accesories.

StuART MODELS
* Dept. MEVY, BrRAYE ROAD, VALE, GUERNSEY, UK, GY 3 5XA *

2003-2005

«TeL 01481 242041 » Fax 01481 247912 « www.stuartmodels.com ¢



6 SPEED METAL LATHE
5 WITH 12 SPEED
MILL DRILL -cts00M

Full ;-ange‘!S £649:

4

entres
. Cornpound lde .uith 4 way tool post

* Pow

ml|!fd! ill operation
Shown with optioral floar stand & tray
(OMLY £119.95 EX VAT £140.94 iNCVAT
ALSO AYAILABLE: ¥
L430 - As above but withcut the Mill/Drill head,
£539.95 EXVAT £634.44 INCYAT

Variable speed
I(Klﬂ 000pm

INC VAT
E19.62
£19.32

* Compleze
wiith bolt
mauntings &

VOLIAGE WEIGHT EX VAT
Wl E16.95
EN.95

VRN £3495  £0.07

for high polish finis
» 6" & B awailable

CL2SIMH

» | 50w/230v motor

city
end mill |Omm

5 travel $0mm

vel |80mm

VARIABLE SPEED
LATHE & SEPARATE
MILL DRILL HEAD

SUPERSTORES
NATIONWIDE

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

umnll. METAL LATHE - cLioom

* 300mm betwee

+ LH'RH thread s:

# Electronie variable speed

» Self centering 3 jaw chuck & guard
» Gear change set » Power faed

ac0 & column
= Sgindle speeds
100-2150rpm

\| « 63mm milling curter

CAN BE ASSEMBLED
AS A SHELVING
OR BENCH UNIT

£15.95 £30.49
£39.95 £46.94

Clarke T ELHRED

(ATTACHMENT) 5293“

HODEL  DUTY WHEEL DA, WAS
W) NV

[ E I <1 .75 £14.98 :
{CE T T I 1 .95 £22.27 D
(GERC M 150 £29.95 £24.95 £29.32] Y
(e L O £ 7°.95 £35.19 P
BLSR

HO I £33.55 £39.89 D
L[]

u.-h HECHANICS TOOL
CHESTS & CABINETS

GClarke m * Robust steel

construction
— * | niece 1
= | plece roll

EX VAT INC \‘ﬂ * |53mm gwi
» Power feed

* Screw cutting facility

* Varible 30mm travel

for drilling spindie
[V O O £33.95 £39.89
“includes 200mm VWhetstone

(= Prx 7] MIG WELDERS
FROM ONLY - -
£119:5%
£140%

inchudes free:

runners | L1769 INC VAT

FROMONY
€399
£46%,

«Tip cleamng sponge:
sStorage case

DR WhS

LOAD INC VAT EX VAT INC VAT
!Ig B £39.95 £46.94
LI 49,95 £38.4%
SDeeobmet 35Ky - [RIKGRESLEY
800 80 (hes/uh 19%g £904T £83.95 (9844
U0 7l wbnel 35%g ERTAR £90.95 £11607
CTCTI00T3 Dr, Chest/ab st 15Kg E164A4 E134.95 15857

MODEL

b0l
{4[€]1]
(0500

DESC.

A\-

OTHER SIZES & ARC WELDERS AWVAILABLE

{ MopeL MPS WS INCUAT EXVAT I VT
fro 9 B £119.95 £140.94
B £130.95 £164.44
£159.95 £187.94
Turbo™ 30150 £2HAT £169.95 £199.69
g G £739.95 £261.94

175K rTi}-_? G £299.95  £352.44
Z03TE Turbo” %0 Rl £329.95. £387.69

ger welding at full cutput

. tll'll DRILL PRESSES

+COy gas tﬁ[l'h.

CHESTS & CABINETS

40-100

110

50-185

MODEL  DESC  DRAWERLOAD EXVAT  INC VAT
Bk £69.95 £82.19
£89.95 [105.69
£86.95 £102.17
E119.95 £140.94
£56.95 £66.92
£169.95 £199.69
E199.95 £234.94
£158.57

EIB1.94

MODEL 'WATTS  WAS
SPEED INC VAT

EX INC
VAT VAT
£2955 £5.19
£49.95 £58.69
£79.95 £93.94
£19.95 E£105.69
£99.95 £117.44 \

Kie includes:

+ Rotary ool » Im fie
E14995 £176.19 stand with elamp +40
E159.95 E167.94

E189.95 E23.19

BARNSLEY 01226 732 297 |DARLINGTON 01325 380841

ORDER ONLINE

www.machinemari.co.uk
OVER 5000 PRODUCTS »SEE THE FULL RANGE

|I @ 0845 450 1800
I' 2 0845 450 1801

24
TELESALES .=

Jocal sotes )
= SUPERSTORES
“ TELESALES

© WEBSITE
0= FAX

Pontefract Read, Bernsloy
B'HAM GREAT BARR

4 Birmmingham Rood, Gr
B'HAM HEY MILLS
1152 (oventry Road, Hay Mills

BOLTON 01204 365799

1 Thynne Street
R 01274 390962
105-107 Monninghom Lane
BRISTOL Q117 935 1060
1 3 ﬂurch Road, Lowrence Hill
029 2046 5424
-H 4& Euh« Road
01228 591666
BS lurdun Rood
STER 01244 311258
13 4; 51. Jomes Streel
(IJ'IENTIII
(UIEHESI[R 01206 762831

4 Morth Stasion Rood
CROYDON 020 8763 0640
423-427 Brighton Rood, South Groydon

]
0121 358 7977 |Di
il Bafr
0 ??l 3433 |DERBY

024 7622 4227 |HULL

214 Morthgate
01304 373 434

01332 290931
01382 225 140
74-26 Trodes Lane
EDINBURGH 0131 6595919
163-171 Piersfield Terace
GATESHEAD 0191 493 2520
50 Lobley Hill Rood
GLASGOW 0141 3329231
780 GI \'Jw,i ern R
% 01452 417 948
1A tmlon Street
GRIMSBY 21472 354435
llis Way
01487 223161
0208 5184786
0113 231 0400

EAL (KENT)
182 - 186 High Street
B
Derwen! Streel

DUNDEE

ii-"IU Holdenness Road
746-748 Eostern Ave
LEED

227-279 Kirkstoll Rood

» 150mm between centres
over bed

 Transforms the CL250M
into a superk Lathe/Mill
* |0mm max drill capacity

OMLY £149.95 EX VAT

VB0

J

MDEI. DESCRIPTION

(W00 150mm/4" Vernier Calipes
(VB0 0-25ram Micrometes
W13 1 50mmy%” Digital Verrier

FROM ONLY
£39%.
£467%,

» Doutl

[IB{IY £39.95
[[E1NY £46.55
Ll £69.95

WS C9.% IK W
e drive » He-sht adjustable
essones/consumablies

LEICESTER
59 Malton Rood
LIVERPOOL

0116 261 0688
0151 709 4484
;E Lﬂlﬂnn Road

DON 020 8803 0861
ﬁ Kental Porode, Edmenton N18
LONDON 020 8558 62684
503-507 Leo Bridge Ruud L u'| El0
OHDO| 438 2129
100 The Highway, D(nllund.
MAIDSTONE 01622 769 372
57 Upper Stone Strest
MANCHESTER 0161 941 2666
TI uwhw,l.. Rood, Altrincham
01623 622160
Iﬁ? Elesluheld Road, South
MIDDLESEROUGH 01642 677881
Mondale Triongle, Thomoby
HO!W ICH 01603 766402
eighom Street
OTTINGHAM 0115956 1811
I 1 Lower Porlioment Street
PETEREOROUGH 01733311770
417 Linkoln Rood, Millfeld

WORKBENCHES
FROM ONLY

£119%
£1407

EX VAT  INC VAT
£11995 [140.54

L £159.95 £187.54 "
FLIITCRTII £184.95  £217.32

MEASURING

.
o

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

DIYKIT- CABIH =

» Spray pattern adjustable
ONLY £7.99 EX VAT
£9.39 INCYAT

RO KIT - CAB2P

for accurate air/paint

* Precision machined nozde » Special lightwei

13
ONLY £23.95 EX VAT £18.14 INCVAT

TAP & DIE SETS

+High quality

= 'ur‘;,sten steel

} « Suppled in metal
storage case, except | &pee

£12.95
£14.95
£19.95
E19.95 £23.44
£1995 £35.19
ce Recommended Practicl Chissics

£15.22
£17.57
£23.04

VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 3 30- 6 00 SAT 8.30-5.30

01752 254050

SB b-i[mhunkm:nll?
POOLE 01202 717913
137-139 Bournemouth Rl:»:ld Pn'kalc-m
PORTSMOUTH 4777
277-283 Copnor Road, tn%
PRESTON 01772703263
53 Blackpool Road
SHEFFIELD 0114 258 0831
453 Londen Rood, Hosley
OLTHAMPTON 023 8055 7788
}Iﬁ-fﬂﬂ mmm Roa

lll ?82 287321

33 3% Wnr:rlr-n Road, H
SUMDERLAND {'IWI gIO 8773

1315 Ryhope Rood, Grangetow
SHANSER 01792 792969
T Sumlet Rood, llumnlalm
o17ez 401717
21 Yictoria Rood
TWICKEN 020 3892 9117
01902 494186
01905 723451

Puniudd Rood, Bilslon
IBn ﬁppsri&\wﬁ-ng

INSTRUMENTS _-»"

» |€mm chud

| » Table size 585x190mm

WIZ MINI AIR

Clarke /.77

1%,

TURBO AIR
COMPRESSORS

* 7 cim displacomaont
v |.5Hp * JdLrr
Clarke rubber air
hase (10m] FROM ONLY
£9.95 EX VAT £11.69 INC VAT
OTHER MODELS IN THE RANGE

MOTOR _CEM INC VAT
1p 63 Mn
5 :

EX VAT

8495 £99.82

E1N95 £152.469

B L1995 £199.69

EI4.95 EX99.57

£259.95 £305.44
£422.94

SHEET METAL
NIMBLER
rte from electric or
g QP
a3 T

pla
* R Ia:err-en:

. 6-mn

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

TELEPHONE 0845 450 1855 (LOCAL RATE)

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




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

Auto Darkening Welding Helmets

2 Models Battery & Solar Powered
Vari Shade Range 9 - 13 CE Approved
External rotary shade control

12 month Warranty Spare Parts
Prices incl VAT UK delivery £3.95

Battery | Solar
£54.95 £67.95

Lathe & Mill DRO Systems
. Also from us Lathe & Milling Machine DRO
" Systems. Hi Spec precision glass scales ¢f/w
display consoles & all installation fitments
www.digital-caliper.co.uk
www.autodarkhelmet.co.uk

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

{:} Top Désigners withg
proven: designs

{ ¥ Laser print 30JCAD/,
drawings withlillustrated
construction Rotes

{:'f Over 70 full material
Kits to suit your
equipment

{::} Fast, friendly and

\x knowledgeable service

Hemingway Kits

126 Dunval Road, Bridgnorth

Shropshire WV16 4LZ

United Kingdom : Send £2
TelfFax: +44 (0) 1746 767739 g e
Email:Info@hemingwaykits.com T

catalogue or visit

www.hemingwaykits.com our website

cm 364 Milton Rd, Cambridge CB4 1LW, England. Tel: 01223 424342

Hemingway

THE SHOW FOR MODEL ENGINEERS

MIDLANDS MODEL
ENGINEERING

Warwickshire

Exhibition Centre
Fosse Way, near Leamington Spa on the
junction of the A425/B4455

Friday I3th -
Wednesday 18th
October® . 7| [

= i

& f-‘ . il
J.'_l;a

._\

l0am - 5pm daily
LEastiadm SSTON IONENOURBIONSICIOSINE

Latenightluesday | 7thopeniintil 6130pm
(Closesiatapmeon finaliday,

Admission®

Adults £8.50
Seniors £7.50
Children £5.00
Family £22.00
(2 adults 3 children)
SPONSored by,
LiieEnn

M Tl

SAVE £££°S

BY BOOKING IN ADVANCE BEFORE 25TH SEPTEMBER 2006
FOR FURTHER INFORMATICN & QUEUE BUSTER

ADVANCE TICKETS, SEE OUR WEBSITE
WWW.MODELENGINEERINGEXHIBITION.CO.UK

Organised by Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa,
Warwickshire, CV31 IXN Tel: 01926 614101 Fax: 01926 614293
Email: info@meridienne.co.uk Web: www.meridienneexhibitions.co.uk




\ Folkestone Engineering @

Supplies.
Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee’s and large stocks.

Available now, our free
comprehensive catalogue b

or visit our web site.
Tel:01303 894611 email
metal2models@btopenworld.com i e .
www.metal2models.btinternet.co.uk soFrcovem 364 Milton R, ;:t;rn;rldge CB4 1Lw ;ng;and Tel: 01223 424342

New range of brass items.
Quality drawn brass flat.

1.5x1,2x1,25x 1.5, 3x 1.5, 4 x1.5mm, etc Also
Brass Round %

0.8, 1, 1.2, 1.8 and 2.5mm aval |ab|e...

Engiheering boelks:

Brass Square
1.1 5 2.9 5 and .';mm Model Engineers Handbook - £9.95°
s Lathework: A Complete Course - £7.95°

Plus several other new items. Bl Canaiitn B < AEW
Drills, Taps and Dies - £6.95"

62 Canterbury Road, Hawkinge, Kent CT18 7BP
Telephone 01303 894611 Plus many more ¢ titles!

Email: metalZmodels@btopenworld.com
Order Hotline: 01689 899 228/229

Open weekdays (0900-1600 except Thursday)
"er  Thursday & Saturday mornings (0900-1200) E
T *Price does not include p&p

Probably the best website in the model engineering world!
Go to the “new arrivals” section of our website for the latest additions to our stock.
Email: sales@gandmtools.co.uk Web: wwwgamdmtools co. uk Tel: 01903 892510 I'ax 01903 892221
Models & Casﬁn 4 ]

Approx 1
Camprisi

sormbis, Stuand Sleam Hammar,
larme Licker

ad, Power Fee J (.(.‘i| VGG

Boxford 280 Centre Lathe. 54" = 30* Kl
Geared Head, Power Freds, 5C Gearbos,
Tooled, Iph, £2395.00 phus vat.

v 30 INT, Vice.3p!

TELEPHONE ENCUIRIES WELCOME ON ANY ITEM OF STOCK. WE HOUD HUNDREDS
o0, Soh OF ITEMS THAT ARE NOT LISTED, FULL STOCKLIST AVAILABLE. ALL ITEMS ARE i 2 s e W e S R
s, 1ph SUBJECT TO AVAILABILITY. ALL PRICES ADVERTISED (WITH THE EXCEFTION OF - G i Head, P ¢ feeds, 5C Gearba,
BOOKS AND MANUALS) ARE SUBJIECGT TO CARFIAGE AND VAT AT 17.5%. WE mmm £2595.00 plus vat.

DELIWER TO ALL PARTS OF THE UK AND WORLDWIDE.

“Visa gandmtools The Mill, M111 Lane, Ashington, West Sussex, RH20 3BX [
Opening times Monday - Friday 9am-1pm & 2pm-5pm. Saturdays 9am - 12.00 only. Closed Sundays.




GOOD READING &
GOOD INFORMATION!

Electromechanical Building Blocks for

the Model Engineer * Addy « £15.35
Here you have the theoretical and practical details of
electronic circuits that can be used to control machinery used
by the madel engineer, plus information that will enable him to
build his own control units using a modular, or ‘Building block’,
approach. For those mot heavily into electronics, there is a very
good and useful chapter on basic electromagnetic theory. 187 pages, numerous
and very clear cireuit diagrams, plus some photos. Paperback.

i = How to Run Three Phase Motors
' \Qm%‘-'taw . on Single Phase Power = £ 2.85
| E—ﬁ%@"ﬁ:«l Shows how this can be done by the capacitor, the autoformer or

| the dynamic converter methods. Also includes basic three phase
E i n'. and induction motor theory. Complete with drawings, diagrams
k | and capacitor values. |8 pages. Softbound. Lindsay Publications

Alternator Secrets

* Lindsay = £ 3.85

The common car alternator can be modified very successfully to

produce large amounts of power. This booklet is just 16 pages, but

they are jammed full with modifications you can make, and what
you can produce. Useful stuff! Softbound.

e
. Ts.ﬁummllliﬁ | Workshop Practice Series No. 38
=g Tool and Cutter Sharpening : Hall s £ 7.95

|
- ! \ | The latest in this excellent series tells you just how to ensure
A || that your tools and cutters are really sharp - and you really won't
|

get very far if they are not really sharp! 128 pages of excellent
{ s 38| instruction. Paperback.

The Shop Wisdom of Rudy Kouhoupt Vol. 4 -
he Micro Machinist’s Legacy « £14.30
The late Rudy Keuhoupt gave a huge amount to the model
engineering hobby., both through articles in magazines, and the
films he made with Joe Rice. Many of the articles found their
way in to the 3 large volumes of The Shop Wisdom of Rudy
Kouhoupt. Before Rudy’s death it had been planned to alter the
format of this series to thinner, wire-bound and cheaper
volumes and, sadly, this is both the first and last of these. VWhat
you have here are: A Compact, Double-oction Indicator, An Atlas Mill Update
(following on from Vol. 3), Build a Q.C.Toolholder, Raising the Lathe Axis, Build the
Radial Five (a compressed-air radial engine), Make a Heliday Nutcracker and then
The Micro Machinist’s Legarcy - 5 pages of photos of Rudy and his models. Great
stuff in a well produced 76 page wirebound book with card covers.

T The fire burns much better ...
: * Koopmans » £29.30
-~ Subtitled 200 Years of steam locomotive exhaust research”, this
. is Jos Koopmans' thesis for his PH.d at the University of
' Sheffield. It is almost certainly the most complete book you will
find on the history of exhausts, and the technicalities &
mathematics of the dynamics, gas flow and design that evolved
with them, starting with Trevithick and ending with Porta. By
dint of assembling all the material in one place, and putting it in
chranological order, Jos has rendered a huge service to anyone interested in
improving steam locomotive design, be it full size or model. If the information
you are after isn't here, the huge number of references should enable you to
track it down. 484 pages heaving with tables, charts, drawings and occasional
photographs, plus a lot of maths and a good text. Paperback.

Home Built Model Turbines

* Schreckling + £16.60

Kurt Schreckling started deweloping model turbine engines

over 30 years ago, since when the pace of development has

" | increased, and the range of complete kits, or parts for engines

| || has mushroomed - all providing an excellent basis for home-

\ building. This book illustrates technical principles and provides

| gmmm |  extensive drawings, photographs and instructions to help the

committed model-maker to build his own model of the KJ-66

and TK-50, as well as the ]-66 kit-version turbine from Behotec. Another turbine
book you must have! 101 heavily illustrated pages. Paperback.

Prices shown INCLUDE portage in the U.K,

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

MAIL ORDER (neo stamp required in the U.K.) to:-
CAMDEN MINIATURE STEAM SERVICES

WODEL
‘ TUREINES

FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB
Tel: 01373-830151 Fax: 01373-830516
On-line ordering: www.camdenmin.co.uk

2006 Northern
MODEL
ENGINEERING
AND MODELLING
EXHIBITION

Northern Rallways
Events 30,000 sq ft of

Exhibition Space

Arena Specialist
- . Trade Stands

Pickering
Club &

Showground Society Stands

Model Boats
Boat Pool
Boat Clubs

Miniature
Engines
fin steam’

OPENING TIMES

Friday 15th Sept ................. 10am - 5pm
Saturday 16th Sept ............ 10am - Spm
s“nday 17th septlllllllllll 10am = 4-30}"“

AU S e saanaesnesdatanncmsvusuwnanunsanas kO
OVETI0 D S o a e aaaraaaaaea e e e e saa e e s an e e e L. s
Under 16’s (accompanied) iuuesssnnsnssssnssnna €l

BOOK NOW!
Advance Ticket & Information Hotline

01751 473780

All major Credit Cards Accepted

FOR THE LATEST EVENT NEWS VISIT
www.theeventsoffice.co.uk




Pro Machine Tools

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm
Centre height 110 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
45 - 2300 r.p.m.

0,085 and 0,16 mm

e ————— —r———— ——— e

. D3000E '
- g 0 - Centre distance 500 mm
“|Centre height 110 mm
Power 1,4 KW, 230 V, 50 Hz
Spindle speed infinitely variable
|45 - 2300 r.p.m.
Feed infinitely variable 0 - 250 mm/min

Longitudinal x-axis 300 mm
Transverse Y-axis 110 mm
Vertical Z-axis 280 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m.

- [Centre distance 350 mm
Centre height 100 mm
Power 1,4 kW, 230V, 50 Hz i

- Spindle speed infinitely variable w D6000E ngh Speed

B (45-2300 rp.m.
Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-

lent; no pulleys or belts to worry 5 YE AR Centre dis;;:_;nce 600 mm

about. * Centre height 135 mm

Power 2,0 kW, 230 V, 50 Hz
WARRANT i Spindle speed infinitely variable
100 - 5000 r.p.m.

On All Wabeco Machines [ %0®8and016mm

All mills and lathes

can be supplied full

Eited for I()JI;\TC y Wabeco produce precision made machines by rigorous
e quality control and accuracy testing. All lathes and mills

machining or can be ;e hacked by an extensive range of tools and accessories.

retro fitted at a later  Wabeco machines are quality rather than eastern quanti-

date. ty. See our web site for details

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

Stamford

Lincolnshire

PEg 3DW

Tel: (01780) 740956

Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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Out and about -
Lathalmond and
Glamis

Summer brings with it the regular
shows for classic vehicles and two
recent events | have been able to visit
are the "2006 Motoring Cavalcade"
organised by the Fife Historic Vehicle
Club, meeting up at the Scottish Vintage
Bus Museum, Lathalmond by
Dunfermline, in June, and the "32nd
Scottish Transport Extravaganza" at
Glamis Castle in July. The first of these:
is very much the smaller but
nevertheless most enjoyable, also giving
the opportunity to look at the bus
restoration work in progress. All a bit
bigger and heavier than the typical
home workshop. Friend Gordon Mackie
was exhibiting his Triumph T21 and was
rewarded with a class win.

At Glamis, Gordon chose to show his
Morris 1000 drop head, but occasional
rain meant the hood was up for most of
the day. Over a thousand exhibits were
noted in the catalogue, ranging from an
1867 Bone Shaker bicycle through cars
and motorcycles to steam, heavy
commercial, military, and earthmoving
equipment. Steam models were

In the workshop

The article by Ken Thornton (issue 116) on
making chuck jaws stirred my brain cells to
re examine a five inch Griptru Chuck
acquired with the Chipmaster, but minus
jaws. The cost of a set of hard jaws is
typically about the same as the cost of a
complete chuck, but in the past | have bought
soft jaws for industrial purposes from
Rotagrip. | did consider making set, but after
checking availability and price, decided to
buy. | had by this time also thought about a
modification to give enhanced versatility.
The procedure was to first centre up the
GripTru body, then grip a bar in the jaws, set
slightly back from the front faces and lightly
machine
the outer
jaw ends
and the
front faces
in the lathe.
The jaws
were then

dia. spaced

Gripping a ring via the pins allows the
jaws to be trued up with a boring bar.

at 0.500in. and about %sin. deep drilled

using each machined outer end as a datum. Three
silver steel pins were then cut and fitted to one set of
the holes, allowing a scrap bearing race to be
gripped, leaving a reasonable space at the centre.
Taking a light cut with a boring bar, from the inner

transferred to the mill and a row of four holes 0.250in.

ends of the jaws then ensured accurate concentricity.
The four sets of holes will allow ring type
components of various diameters to be gripped
whilst keeping the jaws in complete engagement with
the scroll.

represented by Harry Clyne with his 4in. Drilling the holes in the mill.

scale Tasker Little Giant, and George
Mackay with his 3in. scale Burrell.
George had also set up a fascinating
display of historic photos of full size
traction engines, taken from the family
album when they were involved with
such machines in the early 1900's.

Peter Rawlinson
collected works

Well known as a regular contributor, Peter
is now printing and publishing a collection
of his articles describing workshop
devices. A review of Volume 1 may be
found elsewhere in this issue.

the thickness of the worm thread increases
gradually over its length. Thus the
hacklash can be adjusted by moving the
worm axially along its centreline. From the
Holroyd description, this means that the
two flanks of the thread are cut to slightly
different leads. While | have not thought
this through in complete detail, it may be
that for our amateur applications,
something similar might be achieved by
cutting worm threads on a slight taper.
Again not the easiest operation but
possibly an alternative approach to cutting
flanks with differing leads. Of course given
modern CNC production equipment, such
complexities become trivial.

Variable pitch

worms

An article by Steve Whitehead of Holroyd
Gears, which appeared in a recent copy of
"Industrial Technology" magazine
discussed high accuracy worm drives.
Three methods were considered, first
varying the shaft centreline spacing, (as
frequently used on small rotary tables)
second having a two part worm, one part
integral with the shaft, the other splined or
keyed and able to be adjusted axially, and
third, a technique which was certainly new
to me and may well be to others. This
relied on the worm being machined so that

.
Dates for the Dia
October 13th to 18th , Midlands Mode!
Engineering Exhibition, Warwickshire
Exhibition Centre, Nr. Leamington Spa.
December 29th to 31st The Model
Engineer Exhibition, Olympia

Class winning Ti.umph T entae-d by
Gordon Mackie.
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LOW PROFILE WO

1. A commercially
available low profile
clamp

aving passed to the editor some

time ago, an earlier article on

workpiece clamping, the suggestion

came back that a constructional
article for a low profile clamp similar to that
shown in Photo 1 would be worthwhile for
the magazine. Having agreed, it occurred to
me that there would be other ways of
performing the same task and decided to
include some alternative designs.

Not having researched the subject in
great depth for this article, | cannot be sure
whether the designs | am suggesting are
original, Certainly one design is available
commercially (one version under the trade
name “Mitee Bite" if my memory is
correct), and | suspect that at least some of
the others are ones that | have seen
previously, which have now resurfaced as
a result of my considering the possibilities.
| am as a result including designs for the
five clamps, seen assembled in Photo 2
and dismantled in Photo 3. These all use
the same basic principle of a T nut that is
fixed in position using a grub screw, Sk. 1
should make this clear.

Workpiece shape

Due to the clamping member being able to
rotate, clamps 1 and 2 have the benefit of
being able to clamp surfaces that are not
at right angles to the T slot in which the
clamp is fitted. Photo 4 shows a simple
example (using clamp 2) but more
complex shapes could also be held in
many cases, However, as in Photo 4, in
most cases the clamps will only be applied
to one side of the workpiece with fixed
supports on the other. These will provide
some scope to work with non rectangular
shapes using any of the five clamps, as Sk.
2 illustrates.

Clamp sizes

The drawings published with this article
are for clamps that suit the T slots on my
milling machine. These measure 156 mm in
width, that, from reference to catalogues |
have for machine accessories, would
appear a non standard dimension. ltis a

Harold Hall offers suggestions
for workholding where height
restrictions apply

very early machine from the far east that
leads me to consider that standards were
not being worked to at that time. Because
of this situation it is likely that you will
need to modify the dimensions to suit
your machine.

Changing the dimensions should not
prove a problem as these are not that
critical. | would though add that the top
surface of the T nut (22 mm dimension on
my drawings) should be nominally level
with the table’s surface when clamped in
position. Also, in the case of clamps 1 and
2, do ensure that the clamp piece does not
obscure access to the T nut fixing screw. If
however, the clamps are to be used with
shallow T slots, such as those on a Myford
Series Seven, then some changes to the
design may be worth considering. This is
discussed in detail later in the article.

Clamp 1

Clamp 1 follows very closely the principle
of the commercial item in Photo 1 except
for the method of providing the cam action
that provides the clamping pressure. In
this a cam is fixed to a standard socket cap
screw using a two part resin adhesive,
Photo 5. Do use the slow setting variety
and apply gentle heat (on top of a hot
water tank typically) to obtain maximum
strength. If you are hesitant regarding the
strength of the bond you could drill across
the join using a centre drill and insert a
short pin, again using adhesive, see Sk. 3.
In my case | have applied considerable
force to the screw without any sign of the
bond failing so have not added the pin at
this stage.

You will see that the material quoted for
the clamp piece (1/1) is brass. My reason
for doing this is that it is my
understanding where one part moves on
another, dissimilar metals are preferable.
How relevant this is in this particular
situation, | am not sure, but perhaps there
is some reader, more knowledgeable on
tribology and related topics who may care
to enlighten us. Of course, brass will also

2. The five shop made clamps detailed
in this article. One to 5, left to right.

3. The five clamps unassembled.
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RKPIECE CLAMPS

GRUB SCREW LIFTS CLAMP IN
THE MACHINE T SLOT
CLAMPING IT AGAINST ITS
UPPER FACE

provide a measure of protection for the
item being clamped.

Having made those comments it will be
seen from the photographs that | actually
made mine from steel. Regular readers will
be aware that | have over the years
provided many designs for items made
from stock materials, obtaining and using
the sizes quoted on my drawings. This has
resulted in me building up a large stock of
material ends. | have therefore decided
that it is time to reduce the stock pile and
items are not necessarily made from the
sizes given. For example, the T nuts have
been made from odd sizes and do as a
result show machining marks where you
would expect the normal drawn finish.
Actually, Photo 6 shows a piece of metal
from the scrap box being machined to
thickness in preparation for making two of
clamp 5. In this photo, clamp 1 is being put
to use and illustrates how these can cope
with irregular shapes.

Having used steel for both the clamp
piece (1/1) and the cam (1/2) | did use a
graphite grease to lubricate the working
surfaces.

Clamp 2

This is very similar to clamp 1 but with the
cam action being replaced with a tapered
head screw to provide the clamping force.
Actually, the T nuts (2/3) are identical, just
used the other way round. If you intend,

WORKPIECE
FIXED SUPPORT
CLAMP TYPE 3

TABLE T SLOT Sk.2

perhaps initially, only to experiment with
the two methods, just a pair of nuts will
usable with either clamp. Photo 7 shows a
close up of this clamp being used, see also
Photo 4.

Place a piece of 25 mm brass in the
three jaw chuck and with the top slide set
to 10 degrees bore the 12 mm parallel
diameter and the taper. Leave the top slide
set at the ten degree angle for machining
the clamp screws.

Now with a scrap of material in the
three jaw, drill and tap this M8 and fit the
clamp screw (2/2) and turn its head outer
diameter to 10 degrees. | polished the
tapered surface using 1200 grit wet and
dry so as to reduce friction with the bore
of the clamp piece.

Clamp 3

This clamp, Photo 8, is quite different to
the other four in that it is just a one piece
itern and probably as a result the easiest to
manufacture. Except for the fact that it will
only hold a surface that is at right angles
to the T slot it is probably also the easiest
to use. It is though less able to cope with
minor dimensional differences where a
number of similar workpieces are to be
held. Even so, it is so simple to use that
loosening the complete clamp and refitting

©
(O
(12

CAM

ASSEMBLY

Sk.3

to suit the new workpiece is only a minor
inconvenience.

Having sawn the piece of metal (Photo
6) into two pieces for making clamp 5,
Photo 9 shows clamps 3 being used to
hold one piece for machining it to the
required height.

Clamp 4

This clamp works differently to the others
and is probably a little more critical in
terms of its manufacture. My suggestion is
to make the clamp (4/1) with the 24 and 16
mm dimensions say a millimetre or so on
the long side, reducing it gradually at the
end furthest from the hole until the
required clamping action results. Clamp 4
can be seen in close up in Photo 10, (see
also Photo 12)

Clamp 5

Working on the basis of a sloping
surface this clamp, Photo 11, (see also
Photo 13) has similarities with clamp 2
though it will only work on surfaces at
right angles to the T slots. Alignment of
the tapped hole in the T nut with the
hole in the clamp piece (5/1) is important
though clearance in this provides a small
margin for error but using the following
method should give an adequate result.
Make the clamp piece complete with the
holes and holding this in place on the T
nut scribe though the hole onto the T nut
to establish the position for the M5
tapped hole.

.wfamps 1and2

can cope with
surfaces not at right
angles to the.T slo

In this photograpii@
clamp 2 is being_ -
used. ,

August/September 2006

5. The cams and
clamp pieces that are
used in clamp 1.
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6. Clamp 1 being used to hold an
irregular piece of metal.

7. Clamp 2.

° —&g OK

MACHINE TABLE

)

B

&l F

IDEALLY THE WIDTH OF THE WORKPIECE
FOOTPRINT SHOULD BE GREATER THAN

ITS HEIGHT ABOVE THE TABLE. HOWEVER,
THE TYPE OF OPERATION, DRILLING/MILLING,
ETC. AND NUMBER OF CLAMPS WILL ALSO
BE A CONSIDERATION REGARDING THE
ACCEPTABILITY OF ANY SET UP. Sk.4

| ik
.

ALTERNATIVE METHOD FOR
FIXING THE T NUT IN THE
T SLOT BY USING AN
OVERHEAD CLAMP BAR.

Sk5

In use

Some experimentation will be needed to
establish the precise process for using
each clamp but the following will provide a
basis on which to start. With clamp 1, set
the cam at 90 degrees from the fully
clamped position and move the clamp up
to the workpiece, fastening it in position
using the grub screw and operate the cam.
You may consider from the result that the
90 degree starting position should be
reduced a little.

In the case of clamp 2, position the
clamp screw with it projecting 3 mm out of
the clamp piece and bring the assembly up
to the workpiece again fastening the clamp
using the grub screw. Turn the clamp
screw and observe the result, change the 3
mm dimension, in or out, if considered
necessary.

14

Clamp 3 is without doubt the easiest to
set up, bring it up to the workpiece, fix in
position and operate the clamp screw. If
you are working with a number of identical
parts then initially a piece of paper
between the workpiece and the clamp,
being removed prior to clamping, will give
some leeway to enable it to cope with very
small differences in size of subsequent
workpieces.

Clamp 4 works quite differently from the
others. Set the top edge of the clamp at
about 10 mm above the table surface and
bring the clamp up to the part to be held
and fix the clamp in position. Use the
screw (H2) to clamp the component to be
machined. As with the other clamps some
variation to the starting position (the 10
mm dimension in this case) may be
considered beneficial. An advantage of this
form of clamp is that it will in addition to
holding the part against the fixed jaw will
also provide some downward pressure to
hold the component against the machine’s

10. Clamp 4.

8. Clamp 3 has a one piece construction.

table. If you frequently use this clamp a
minor modification would be worth
considering. A short compression spring
under the clamp (4/1) would automatically
hold it up in the starting position. You will
though need a washer below the clamp
and a counterbore in the T nut to house
the spring.

Whilst the emphasis has been on
clamping relatively thin workpieces there
is no reason why they should not be used
with thicker parts. This would be especially
so if requiring to hold an irregular shape
component where clamps 1 or 2 would fill
the bill admirably. However, the height
above the table at which machining can
take place will depend on the size of the
footprint of the workpiece, as a very rough
rule of thumb the width of the workpiece
in contact with the table should be greater
than the height above it. See Sk. 4, and
Photo 12 which shows clamp 4 being used
in such a situation.

Clamp 5 works in a similar fashion to
clamp 2, however, as the clamp piece (5/1)
also moves down as clamping takes place,
this will assist in holding the workpiece
against the machine table. Photo 13 shows
a ten millimetre thick piece of steel being
held using this clamp. Start with the top of
the clamp piece about 3 mm above the top
of the T nut.

Fixed jaw

| should emphasise that this should be
firmly clamped to the machine table using
screws passing through holes drilled into
it. If an overhead clamp is applied the
pressure created by the low profile clamps

Model Engineers’ Workshop



may move the jaw along the table. Making
a jaw that spans the width of the machine
table with fixings at each T slot as seen in
Photo 14 would be a good idea, though
using separate jaws or stops at two or
more slots is a possibility as some of the
previous photographs show. It would
though be preferable to make the jaw
wider than seen in the photograph so that
the screws can be set back further from
the edge. This will provide space for the
cutter should a shallow workpiece require
to be machined completely to its edge.

Impossible tasks

Without doubt these clamps will cope with
tasks that would otherwise be difficult or
perhaps even impossible. Because of this
making a number of at least one design
would be very worthwhile.

How many

Having said above that a number of clamps
should be made, how many is “a
number”? Well, | would not anticipate that
readers would make the five designs in this
article, probably choosing to make just
one. In this case | would suggest a
minimum of four. Having made all five for
this article | have made just two of each but
can of course mix and match where more
than two would be beneficial. Readers may
like to take this approach by say making
three off of two designs. Of course, if you
wish to experiment and make all five, two
of each should be more than adequate.

Which one

In the most likely situation where a reader
will chose to make just one design, which
one will be the decision requiring to be
made, Unfortunately, in that respect, no one
design stands out as better than the others.
Designs 1 and 2 have a major advantage of
being able to clamp surfaces that are not at
right angles to the machine T slot, whilst 4
and 5 will provide downward pressure to
hold the workpiece against the machine
table. Clamp 5 is though the easiest to
make and use. Whilst | have not tested the
idea | also feel a much larger, (longer and
higher) version of clamp 5 would make a
possible alternative to a small machine vice
if used with a suitable fixed jaww.

Lightweight T slots

Earlier in the article | mentioned possible
problems if the designs were made to suit
light weight slots such as those found on
lathe cross slides and the like, typically
those on a Myford Series 7. The question
is whether or not the thin section of the
upper part of the slot would strong enough
to withstand the force applied using the grub
screw into the base of the slot. In theory this
would be no more than the force created by
a standard T nut with stud and overhead
clamp. However, over enthusiastic tightening
of the grub screw to prevent the clamp
moving along the T slot may in the worse
case cause the top webs to break out. If you
feel uneasy about this possibility then
changing the design to that in Sk. 5 would
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12. Whilst the clamps are low profile they are not limited to low
profile workpieces. Clamp 4 being used in this example.

13. Two off clamp 5 holding a 10 mm thick plate.

the like, Ref, 1. Having since purchased
this | have used it extensively in my
metalworking activities and as a result has
been appropriated from my woodworking
workshop.

The device, Photo 15, is used for
marking out a distance from the edge of a
warkpiece. In the past | would have used
my height gauge on my surface plate for
such a requirement. Being a precision item
this is safely stored in its storage box
making it a chore to make it available.
Whilst the vernier facility provided
accuracy this was invariably to a finer

degree than the task required and the
device in the photograph is sufficiently
accurate for all but the occasional
application. Photo 16 shows it being used
to mark out the cutting line on the piece of
metal seen in Photo 6.

Especially when dealing with small
components such as the clamps in this
article it is far easier to use than an
engineer's square, rule and a scriber. The
calibrations are easy to read being on a
satin chrome finish and the edge used by
the scriber is hardened, all told it is well
made. Of all the none essential items in

15. A marking out device used extensively whilst making these
clamps, both to mark out positions of holes and machining lines.

August/September 2006

14. A typical fixed jaw for use with the low profile clamps.

my workshop it now rates a close second
to the compound table on my drilling
machine. @'

b4}

References

Layout Square, order number SMT010,
from Axminster Power and Tool Centre
Ltd. Axminster, Devon, EX13 5PH. tel.
0800 371822. E-mail orders@ax
minster.co.uk, Web Site
www.axminster.co.uk

16. Marking out the cutting line to make two off clamp 5 from a
piece of waste steel.
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Shwethbet £ gl

1. The micrometer with instructions, charger and fitted case.

FIXING A
MOORE & WRIGHT

MICRO 2000

Malcolm Leafe dabbles and discovers how to (almost) fix a digital
micrometer, aided and abetted by Mike Crossman.

t all started one night a couple of years
ago. It had been a stygian, stormy and
somehow, different, night, the
atmosphere was almost a physical
presence. The crackling of the lightning
and the sonorous rolling of the thunder
was interrupting the chatter of a milling
cutter and the splashing of feet in the
overflow from a leaky suds pump. The
oppressive atmosphere was sundered, not
by an emphatic banging on the workshop
door or by an eldritch screech from some
night creature but by the ringing of the

telephone. A wood-working friend had
called with the news that he had
discovered, a used Moore and Wright
digital micrometer at a near to bargain
price — was | interested? A couple of
questions sufficed to establish that this
was not a “digitalised screw operated
micrometer” but the real thing. After but a
few seconds thought | said, "Yes please”,
the device was purchased and eventually
arrived in my oily palm. My pal had
already tried the device and | was assured
that it worked but the battery seemed to

be rather lacking in electrons. Having faint
memories of adverts for the device, the
battery condition didn’t seem so surprising
as the gadget must be about 20 odd years
old - but how “state of the art” it still
looked. A few quick trials showed that it
indeed did work — “how useful” was the
general feeling - at that euphoric moment.
| was regaled with examples of just how
useful it was — matches, nails;
woodscrews; plywood; paper and even
veneer had been measured and the
thickness of a crisp packet established -
was there anything it could not do?

A week or two passed and serious use
was attem pted, the bulk of the device
seemed to destine it for bench use rather
than lying on the table of a some machine
or other - no, | know that leaving
measuring instruments in the swarf and oil
on a machine isn't good practice, but it
does happen. Doubts began to arise in my
mind about the probity of measurements.

Euphoria diminishes

At that time it was being used to
determine things in the region of 0.1 to
0.3 in. | resorted to my set of slip gauges
to check the thing out. The errors became
immediately apparent, up to about 0.3 in.
it over-read by about 1 to 4 thou i.e. 0.001
to 0.004. So | re-charged the battery, a 15
hr job as specified in the maker's
brochure and tried again. Dismay turned
to despair as further checks were made -
at 0.5 to 0.7 in. the errors were in the
region of 10 to 20 thou...and more. When
a 1in. slip was used the maximum
micrometer reading was about 0.93 - not
so good. At last | had a reason for the
poor fits of most things which | make...it
wasn't all my fault! At this stage the cover
of the device was removed to see
whether | could see anything obviously
wrong.

The cover is retained by two recessed
screws in the end of the case, the plastic
moulded charger plug housing/ case end
comes away and the metal case is
removed by gently pulling. As my
knowledge of electronics started with the
Mullard valve amplifier circuits and ended
with the early op amps, the internals
meant nothing at all to me except for what
looked like a wery vaguely opto-isolator
sort of set-up — no 6V6s in here! Further, it
appeared that someone had "been there
before me” with a soldering iron, and not
very neatly at that. | took some comfort in
the thought of now possessing a most
esoteric paperweight.

2. Case removed - easy,

3. Rear view of the
remove two screws “works".

and pull gently.
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showing the positions of
the 3 pots - the two pots
which are adjusted are
. the side-by-side pair to
the top of the board. The
battery is at the right.

4. Circuit board -

5. Underside/ edge-on view of the
works. The glass scale can just be
seen at the bottom, the remainder
of the mechanism is for the slide
retraction/ return. The circuit board
is at the extreme top

The internet and MEW
to the rescue

As many others have done, | turned to the
magic of the internet — thus | met other
people with Micro 2000 problems and
gleaned some, possibly theoretical,
information about how the device worked,
but no-one seemed to have any practical
know-how to offer. Desultory fiddling in
odd moments soon became tedious and
the smart device in its fitted case was
relegated to the dusty shelves of rarely
used kit. Time passed and, as | was
temporarily indisposed, not beavering
away in the workshop and had oil- free
hands | wrote to the editor of MEW and
asked if he would place my plea in Link-
Up. | received a gratifying number of
replies, some concerning the theory of the
thing, a few from folk in similar situations
and even a few trying to sell me another
one - but | was more than satisfied
(perhaps satisfied is the wrong word) with
the one which | had already bought.
Incidentally, at the same time | sought
information about a set of apparently
peculiar gauge blocks about which |
received a lot of replies - thank you to
everyone who helped, the problem was
solved.

Then, | had a call from Mike Crossman a
fellow ME who, actually works with such
things and runs a company called “521
Automation Engineering Services Ltd"
dealing with Heidenhain and other makes
of similar equipment. The explanation of
what | did and why the thing now sort-of/
more or less works is due to Mike with the
caveat that his knowledge/ experience/
suggestions are solely based on my very
non-technical description of what the
insides of the thing look like. Working on
my description, which follows, Mike
explained what the electronics does and
what to do about it.

Appearance of the
“works” = or a chemist
looks under the bonnet
The inner works are built around two
engraved/ divided glass scales. One scale
has an “L"” shaped cross-section with the
second scale nestling inside the angle of

the “L” and kept there by a bronze spring,
the sliding of the micrometer anvil is
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directly linked to this scale movement. The
opening of the two anvils is done
manually but their return is catered for by
a plunger/ spring with some form of drag/
rate control so that the closing action
operates within a set time limit and,
probably a set pressure. A small lamp,
probably an LED is focussed by a prism
through the scales on to a detector. On the
other side of the glass scales there is
another prism which has two smaller
prisms moulded into it, this has two
recesses at its base which contain, what |
presume are two detectors which are
wired with one connection in comman.
The photographs show the layout. The
circuit board which is squeezed into the
case (squeezed is appropriate as the case
even has a small bulge to accommodate
the prism -space is tight) is to my (valve
era) mind uncomfortably cramped.
Obvious on the board are three sub-
miniature preset potentiometers (“pots”)
an IC and a battery. The battery is (in mine)
a Varta NiCad type 4/150 DK which looks
like the sort of battery used in RC aircraft
30 years ago. The battery has 4 cells
(1.2v/cell as usual) marked with the
information that it should be charged at
15ma for 14 hrs. That is as technical as it
gets from me -now for Mike Crossman’s
interpretation of my observations.

The “Science Bit” by
Mike Crossman

The light source will be read by a set of
photo diodes, normally four, which are laid
out in a slightly offset square arrangement
forming two sets. However, in this device
there is apparently a dual prism

arrangement with just two diodes. These
probably give two waveforms with a
phase shift of 90 degrees. It is the phase
shift, which passes information on the
direction of movement to the processor,
whichever signal comes first decides
whether the display will count up or down.
It is probable that the signals are formed
as sine waves i.e. the light intensity falling
on the detector diodes will vary as a sine
wave as the gaps between the lines of the
gratings ruled on the glass scales open or
close up. It is this sine wave, which
triggers a chip when the threshold voltage
from the diode reaches a certain value,
turning on or off a square wave and which,
in turn triggers the counts.

In an earlier conversation Mike was of
the opinion that the layout of the pots on
the circuit board, when compared to other
equipment with which he is more familiar,
suggested that the two pots arranged “in-
line” were the two which adjusted/
controlled the relative spacing of the
square wave signals. The third pot would
possibly control the signal intensity and
should be left strictly alone as all sorts of
problems may arise if | fiddled with it. This
latter comment has turned out to be very
important indeed. He suggested that, if it
worked as he thought, then the two “in-
line” pots would have to be adjusted in
step - as far as possible.

Adjusting the
micrometer

| had imagined or possibly just hoped that
| would be able to stick a slip gauge
between the jaws of the micrometer and
twiddle the pots until | had the correct

TABLE 1

TYPICAI. ERRORS = measured using Johannson slips

Slip size Error (tenths thous) Mean
error
(tenths)

0.900 in. 16| -17 | -15 | -12[-15|-15 | -9 -9 -11 -11 -13

0.150 0 [+5 [+6 | +5 [+6 |46 | +5 | +4 | +3 +6 +4.6

0.100 +8 | +4 | +7 | +4 [+3 |+8 | +5 | +4 | +7 +5 +5.5

wide w/d

0.100

small wy/d +8 | +6 | +6 | +8 [-1 |+7 | +3 | +4 | +1 +6 +4.9

The comment in the table : wide w/d, small w/d refers to whether the micrometer was
opened to 0.7/ 0.8 ins or to 0.2 ins before allowing it to close on the slip — | became so
annoyed with the thing, | was convinced that the opening gap was affecting the

readings — judge for yourself.
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TABLE 2
“FINAL” ADJUSTMENT

after much fiddling the device
was left with these settings

Slip Error % error
size {tenths)
(inches)

0.2 0 0.0
0.3 -3 -0.1
0.4 +1 +0.025
0.5 +-1 +/- 0.02
0.6 -3 -0.05
0.7 -11 -0.16
0.8 -8 -0.1
09 -14 -0.16

reading — it was not to be. The procedure
which was used is time consuming and
tedious in the extreme: clean micro jaws,
re-zero reading, insert slip, release moving
jaw, read; note error; remove slip, adjust
pot(s); open jaws; allow to close; re-zero
and repeat...

| obviously do not properly appreciate
the sophistication of the electronics as the
adjustment of the pots appears, to me, to
be rather hit and miss. Small adjustments
of one pot will make small changes to the
readings — do not rely on changes to the
zero reading. After a few small changes, a
few degrees of rotation of the pot ata
time, the zero reading will suddenly
become huge, at this stage the zero
reading is useful as an indicator that the

two pots are out of step. Now, return the
first pot to its approximate previous
setting and carry out adjustment with the
other pot —until the same thing happens
-then change back and adjust with the first
used pot... ad nauseum.

Eventually | arrived at a state where the
errors were reduced at the central position
to almost correct. At 0.4 to 0.5 in. readings
were almost correct and 2 to 3 tenths out
at the low end and 3 to 4 tenths out at the
high end. | never did get it to read to a full
1in. but at 0.93xx or so it was correct to 4
tenths. Although | am not too sure about
the technical correctness of what | did ,
especially with Mike having to rely on my
non-electronic descriptions and then
interpreting them via the phone and email,
the results do not seem too bad. Our joint
efforts may not be up to the standards of
the maker’s original claims but, | have left
well alone...it's ok for a modeller. Some
sample results of my adjusted micrometer
are given in the tables. | have fiddled with
the device so much that | have forgotten
whether these are the final results or not
but they are a representative sample.

| suspect that the micrometer was a
brave step into the future — and an
expensive one considering the new price, |
believe that the device had a limited
production life possibly on the grounds of
price and awkward handling. Even now,
when cheaper electronics are available, the
sophistication of the optics and the sliding
retraction and controlled return
mechanism for the anvils would probably
mitigate against it ever having become a
cheap device. My micrometer is, by no
means, perfect but it works and as, it is not

the most convenient thing to wave about
due to its weight and bulk | am quite
happy to use it on occasion and to keep it
as a sample of a groundbreaking product.

All this and the weather is still stygian
and threatening...and the suds pump is
still leaking.

Caution

The scant infarmation in this article is the
result of collaboration between an
engineering electronics service engineer
and a chemist. The electronics
professional worked from a sketchy
description of the circuitry provided by the
chemist (who's only electronics experience
concerns ancient audio circuits) - and who
twiddled the circuitry. So please do not
take my comments as gospel...Information
on these fascinating gadgets seems to be
thin on the ground and who knows, this
may prompt someone who built the things
to “own up”.

Mike has indicated that he is prepared
to help other modellers with allied
problems, time permitting, as he does
have a business to run supplying and
servicing DROs and machine tool
measuring systems (521 Automation
Engineering Services Ltd.) - he may be
contacted at mike@auto521.demon.co.uk
Generously he has offered to supply
Heidenhain brochures to enquirers —they
contain an explanatory text covering
digital read-outs (and lots of delicious
equipment) - but he will need an A4
envelope and stamps for 2560 grammes.

MODIFICATION TO
A QUICK CHANGE
TOOL POST

Mick Harris suggests an improvement to a new Chronos product.

Background

| have a Clarke CL300M lathe that | have had for several years, and have often thought
that | would make myself a quick change tool post but as is usually the case have
never found the time, like so many other jobs that “need doing when time permits”.
Having retired several years ago | now find | don’t know how | managed to go to work
and do my hobbies as well. Any way in issue 115 of MEW, the Chronos advert
illustrated a QCTP suitable for my lathe, so | bought one. For the price | really only
expected one tool holder but actually got three. Problem solved! However | found that
tool holder changing was not as slick and quick as | wanted, so | decided to modify it.

Symptom and cause

The difficulty arises because the dovetail
part, which performs the clamping job can,
as manufactured, rotate several degrees
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either side of the vertical position. This

then interferes with sliding in the tool

holder, when you try to line it up. My
modification aims to stop this rotary
movement. It has achieved this

successfully and now the tool holders drop
straight in. Photo 1 shows the tool as
received, the arrows showing the clamp
and draw bolt

Procedure

Start by dismantling the tool; mark and
drill the side hole in the block as per the
drawing Fig 1. (I drilled it on the side away
frorm me.) Drill the hole 4mm through to
the inside, then reassemble with a tool
holder and clamp it up. Now drill into the
tool clamp 4.5mm deep then disassemble.
Now open the hole up in the body to
4.2mm dia. for a depth of 7mm. Next tap
M5 making sure the tap is upright. | made
a start by rotating the tap in my pillar drill.

Model Engineers’ Workshop



1. Chronos QC Tool Post. The arrows indicate the clamp and draw bolft.

2. Body viewed from side. Arrow denotes new hole.

Use cutting paste or fluid to reduce the load
on the tap and avoid breakage. Finish the
hole with a plug tap that is flat on the end so
that it goes right to the bottom of the hole.

!

3. Assembled unit, arrow shows new
guide bolt.

: 4 - A
Device in use ved from operator sid
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Photo 2 shows the tapped hole in the body.
The next job is to mill the slot in the
clamp. Much of this part is round so take

care with the

above. | then slotted the hole towards the
rear by 2Zmm, then extended the slot
towards the front of the clamp to make the
slot 12mm long by 4.5mm deep. This
finishes the clamp, and photo 2 shows the
slot machined in the clamp.

The final job is to make the guide bolt.
This can be made from a M5x20mm cap
head screw or from hexagon silver steel
hardened and tempered. (| happened to
have a cap screw this size.) Turn down a
13.5mm length of the threaded part to
4.1mm dia. Do not cut more off until you
try it in the slot you have made in the
clamp. If you have the means to grind it
accurately to fit the slot then this could
give you added precision. Now check that
the bolt screws in and bottoms on the
head not the slot. If not, turn just sufficient
off the thread to allow it to fit correctly.
When this is done, reassemble it and make
sure that the clamp slides freely and that
the tool holders fit in easily. You may find
as | did, that a small chamfer on the
leading edges of the sides at the top of the
clamp helps the tool holders to drop
straight in. Photo 3 shows the guide bolt in
position while Photos 4 and 5 show the
finished item in use on my lathe.

Postscript

As | said at the outset, this toolholder is
excellent value for money, and with this
improvement is now an absolute delight to
work with. | am now in the process of
making a new rear (Q.C.) tool post holder
for my Myford for use with this tool. And,
believe or not, it has actually taken me
longer to write this article than to do the
mod on the tool!

positioning
and @
workholding. |

set it up in
my small
Proxxon mill,
and to make
sure that the
position was
as near as
dead on, | put
a 4mm cutter
in the mill

]

,

i

GUIDE BOLT
(M5)

collet and
dropped this
into the hole
drilled as
described

CLAMP

Fig. 1 Tool post components

SLOT
5x12

! DRILL & TAP
i (SEE TEXT)

= DRAW
BODY BOLT

oo

. Device ﬁttec.f, viewed from taifstock.
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IMPROVEMENTS TO

THE CLARKE CL500M

1. Standard countershaft arrangement.

hen | was a lad | used to
dream about owning a
Myford lathe {amongst other
things!) but somehow | never
got around to it. When | retired, | finally
purchased a lathe to keep me busy in
winter and keep me out of my wife's hair.
Howewer the only available space where |
could install it was half of a double garage,
s0 space was somewhat limited. | must

2. Modiified drive with “Countershaft 2”.
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admit, | didn't do my homework very well,
and | didn"t start taking the Model
Engineers” Workshop magazine until after |
had made the improvements to my
machine, otherwise perhaps | would have
recorded the modifications and taken
photographs as the work proceeded.
Consequently, the photographs are, as
cookery programmes say, “one | made
earlier!”

In this first

instalment, Jim

Wilks describes a

couple of useful
modifications to this popular
machine.

I saw the Clarke CL500M Lathe / Mill Drill
advertised in Machine Mart and it
appeared to have the features | was
looking for. | wanted a machine large
enough to do some fairly serious work viz.
skimming brake discs, flywheels, etc. as
well as model engineering. Because of the
limitations on space, | didn‘t think | could
squeeze in a milling machine as well as a
lathe in my garage, to say nothing of the
additional cost! | thought that a milling
head on a lathe was a reasonable
compromise and | must say that | have
been fairly satisfied with its performance
in that regard. The machine is also
reasonably powerful, and certainly a far
cry from the old days when a lathe came
without a motor, and a “quarter horse”
motor and flat belt drive was about all you
could run to.

The lathe part of the machine is obviously
a compromise to allow for the milling
function, e.g. there are no vee bed ways,
and also there is no split nut to disengage
the saddle from the leadscrew. The latter
drawback only becomes obvious when
screw cutting; more about that later.
Although the Clarke machine and its
clones are good value for money and are
well-made where it counts, there are a few
drawbacks, some of which thankfully are
fairly easy to rectify with limited workshop
facilities. Most of the modifications carried
out so far have been to overcome specific
problems, as opposed to “nice to have”
modifications.

An article in MEW some time ago
mentioned the difficulty of machining
close to the tailstock centre, due to the
small overhang of the tailstock on these
machines. That article proposed turning
the tailstock around and making a new
leadscrew. The writer has found that this
is less of a problem if a live centre is
used due to the extra length of the
centre. The topslide needs to be wound
well back to reach the end of the
workpiece. The lathe tool also needs to
project further from the tool-holder, to
avoid interference between the topslide
body and the tailstock. The article
mentioned remaking the tailstock
leadscrew with a right hand thread
instead of the original left hand thread
owing to the lack of a left hand threading
facility. Later in this article a left hand
screw-cutting modification is described,
which overcomes this omission.
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HEADSTOCK

EI ______ — 1

COUNTERSHAFT

Fig. 1

Modifications carried out

© The modifications carried out so far
on this machine are as follows:

A lower minimum headstock speed.
A new Rotary Forward / Reverse
switch with clear markings.

A finer self-acting feed for a better
surface finish.

A modification to allow left hand
screw-cutting.

A new calibrated Hand Wheel on the
Mill Drill Head.

In this article, the first two items are
covered. The remainder will be described
in the next issue.

1. Lower Minimum
Headstock Speed

Background

Soon after receiving the machine, some
screw-cutting was attempted. However, a
couple of drawbacks immediately
manifested themselves, viz. a
permanently-engaged leadscrew nut and a

HEADSTOCK

— COUNTERSHAFT
D

Fig. 2
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3. Revised switchgear.

fairly fast minimum headstock speed.
The lead screw nut is permanently
engaged presumably to allow a more
robust drive to the saddle for milling
purposes. The leadscrew could be
disengaged from the headstock drive at
the end of the thread to allow the saddle to
be returned to the start of the thread.
Howvever, the leadscrew dog clutch
could be engaged in any one of six
orientations, making this option
impracticable, unless some kind of
screw-cutting dial could be arranged to
ensure the dog clutch is engaged in the
correct orientation. The writer worked out
the following procedure for screw-cutting,
which has been found very convenient to
use, bearing in mind the lower headstock

Construction Notes

speed and clearly-marked rotary switch
which, are described in this article.

@ Set up the lathe for the lowest
headstock speed, viz. 160 rpm.

@ Set up the gear train for the thread to
be cut.

@® Move the cross slide until the
screw-cutting tool just touches the
workpiece and then apply a cut of
(say) 0.001 in. and set the cross slide
thimble to zero.

® Take the tool back to the start of the
section where the thread starts and
engage the leadscrew.

® Start the lathe in the forward
direction.

® Before the end of the thread is

1. 6in. aluminium Picador pulley available from Millhill Supplies, The Barn, Russells
Road, Halstead, Essex C09 1 SP. Tel. 01787 472236, or 150mm Aluminium single ‘A’
section pulley fromn Machine Mart; stores countrywide. Press pulley onto Housing
(item 3), and secure with M8 x 12 hexagon socket set screw. Note: “Set Screw” is a
metric designation; (most people of my generation know it as a grub screw!)

(o4

spaced around the circumference.

. Press small pulley onto Housing (item 3) and secure with (say) 4 spring pins equally

. Diameter 35 tolerance P7. Diameter = 34.983 / 34.958 mm.
. Bearing Designation SKF 6202 - Z (single seal) or similar.
. Bearing Designation RHP 6003 - Z (single seal) or similar.

N & W

. Item 8 Shaft Assembly was made as a welded assembly and has been dimensioned
as such. However, bolted fabrication or silver soldering could be considered if
welding is not available. The suggested method of manufacture of the Shaft
Assembly is as follows: Make Back Plate from (say) %in. plate roughly cut to size, and
drill the 8mm and 19min holes. Take a piece of 1in. diameter mild steel bar x 155mm
long, centre both ends and turn one end 19mm diameter x 45mm long to be a press
fitin the 19mm drilled hole. Press the bar into the plate as shown in Sketeh 5 and
fillet weld in from both sides getting as much weld penetration as possible. Weld on
the small block as shown Sketch 5. After all welding is finished, stress relieve the
assembly if facilities exist. Then tap the M8 hole in the small block. Next, hold the
19mm diameter section in a 3-jaw chuck with a centre in the other end. Then machine
the shaft to size. Reverse the shaft in the chuck and grip on the 16.9mm diameter.
Bolt a piece of metal to the M8 tapped hole in the small block on the back plate to
engage one of the chuck jaws. This is to provide sufficient torque for facing the plate
without the shaft slipping in the chuck. Part off the 19mm diameter and face off the
back face of the plate square to the shaft axis to 6mm thick. Then finish plate
periphery to size.

. Press item 9 into motor cone pulley and secure with (say) 2 hexagon socket head set
screws M5 x 12 long, deeply dimpled into item 9.
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reached, switch off the lathe and
retract the tool.

This requires judgement to allow for
the machine’s inertia.

Switch the lathe into reverse rotation
and go back to the start of the thread.
Apply another cut and again set the
cross slide thimble to zero.

Switch the lathe into forward motion

and start again.
® Repeat until the full depth of thread is
reached.

It was immediately obvious that the
minimum headstock speed of 160 rpm was
far too fast, and switching off and allowing
for over-run at the end of the thread before
hitting the chuck was decidedly hazardous.

SKETCH 7
ITEM 12, THRUST SCREW
MAT'L: MILD STEEL

The headstock drive is by means of
A-section V- belts and cone pulleys. The
existing headstock speeds available are
160, 250 and 400 rpm with the
countershaft installed. Fig. 1 shows the set
up for 160 rpm with the appropriate
diameters of the cone pulleys
cross-hatched. Also available are
headstock speeds of 630, 1000 and 1600
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rpm with the countershaft unbolted. It was
obvious that a lower minimum headstock
speed was required. Back-gearing was an | 25 ] 25 25 =]
option that was considered, but quite 16
large-diameter gears would be necessary 50CRHS
because of the required spacing between
the motor shaft and the idler shaft. Also, 120 INSIDE
cutting large Module gears seemed
unnecessarily complicated given my 130

gear-cutting facilities at the time.

All things considered the simplest
option seemed to be to add another
countershaft. Although, it is admitted that
backgearing would probably be quicker to
change from normal to low speed and vice
versa.

A diagrammatic view of the set-up with
the new Countershaft 2 installed is as
shown in fig. 2. As the existing
countershaft is bolted in, it did not appear
to be too much of a hardship for the
second countershaft also to be bolted in.
The layout and dimensioning of the new
countershaft was chosen to ensure that the
belt transmitting the power from the motor
to the original countershaft could also be
used to transmit power from the new
countershaft to the original countershaft.

There appeared to be just about enough
room within the belt guard / gear case to
install this new countershaft allowing
clearance for the gear-cutting change
gears and clearance for adjustment of belt
tension. (see photo 1 for the machine
as-received and photo 2 for the machine
set-up with Countershaft 2 installed.)
However, a small cut-out is needed in the
bottom of the belt guard to allow clearance
for part of the Countershaft 2 large pulley
to project. This projection is covered with a
separate guard for safety. An extra-length
replacement screwed eye for adjusting
motor belt tension was also made up to
allow more flexibility in the length of the
drive belts. More readily-available motor
car fan belts could then be used as a
replacement for the existing drive belts.

The design and installation of the
second countershaft was based on the
following criteria:

® It should be possible to bolt it in and
remove it quickly.

® It should preferably be bolted in using
existing attachments, as the headstock
has an oil bath, and it was feared that
holes added with an electric drill
might break through the casing,
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allowing oil to escape.

® The countershaft needs to move to
adjust the belt tension between the
countershaft and the new
countershaft 2.

The new countershaft has a thrust
screw which bears against the leadscrew
bearing housing to adjust the tension in
the belt between the new countershaft and
the original countershaft. The belt tensions
are adjusted in the following sequence:

1. The belt between the headstock pulley
and the original countershaft is
adjusted by moving the countershaft
along a slot in the belt guard and
tightening the M 12 nut.

2. The belt between the original
countershaft and the new countershaft
is adjusted by leaving the pivot Allen
cap screw just finger tight and
screwing out the Thrust Screw until
the correct tension is reached, then
locking the M8 lock nut, and then
tightening the pivot Allen Cap Screw.

3. Finally, the nuts on the threaded eye
on the motor are adjusted to produce
the correct tension in the motor-to-
countershaft belt.

The existing motor cone pulley as
supplied has a handy recess 44mm
diameter x 20mm deep, which is
concentric to the pulley grooves, is
accurately machined and of a good surface
finish. This was possibly provided for
chucking when the pulley was machined.
This provides a suitable diameter for fitting
another small pulley outboard of the
existing cone pulley. For details of this

SKETCH 9
ROTARY SWITCH MOUNTING PLATE
MAT'L: 18SWG(0.048") MILD STEEL ZN PLATED

pulley, see Sketch 6. This then drives a
150mm pulley on the new countershaft,
then the 70mm diameter pulley on the
same countershaft drives a large pulley on
the existing countershaft, and thence to
the headstock pulley. For A-section V-
belts, the pitch diameter for standard
groove dimensions equals the pulley
outside diameter in inches minus 0.25 in.

The new minimum headstock speed =
motor rpm x dia A x dia C x dia E

diaBxdiaDxdiaF

(see Fig 2)

Where: motor rpm=1500; dia A = 50 - 6.35
= 43.65mm; dia B=152.4 - 6.35 =
146.06mm; dia C=70 - 6.35 = 63.65mm; dia
D =127 - 6.35 = 120.65mm; dia E = 48.5 -
6.35 = 42.15mm); dia F= 150 -6.35 =
143.65mm

Therefore new minimum speed =
1500 x 43.65 x 63.65 x 42.15 =69 rpm
X .65 x

This speed is fine for screw-cutting, even
for large pitch threads.

Note that the sizes of the ball races and
many of the dimensions of the parts are
based on material sizes in the “Stores” viz.
the ubiquitous Scrap Box.

See sketch 1 for the assembly, sketches 2
to 5 inclusive and sketch 7 for details of
Countershaft 2 and sketch 6 for the small
motor pulley.

MNaturally, this reduced speed also
applies to the milling head, which is gives
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a more suitable speed for use with larger
milling cutters and fly cutters.

2. Rotary Forward /
Reverse Switch (clearly
marked)

Background

Bearing in mind the method of
screw-cutting with this machine, it is
necessary to know clearly to which
direction of rotation the machine has been
set. The machine as-supplied has a rocker
switch mounted high up on the belt guard
gear case for controlling the direction of
rotation. Shortly after receiving the
machine, screw-cutting was attempted on
a workpiece between centres. Part way
through screw-cutting, the operation was
interrupted for lunch. On returning to the
work, the saddle was found to be at the
tailstock end and the forward [/ reverse
switch was checked and found to be in the
FWD position. The machine was started up
{at 160 rpm!) and the saddle immediately
struck the tailstock, shearing the teeth off
the 60-tooth screwcutting gear. The
machine was supplied with the switch
wired wrongly, i.e. the headstock rotated
clockwise viewed on the chuck face when
the switch marking was FWD. Be warned!
It is not known how many machines were
delivered wired this way.

This rocker switch is small, and is
covered with a yellow hinged cover and a
flexible clear plastic membrane to keep out
oil and debris. This membrane rapidly
becomes dirty, and the marking on the
switch (viz. FWD and REV) becomes
impossible to read. Incidentally, the Milling
Head rotates the opposite way to the
headstock due to the pair of bevel gears
driving the Milling Head vertical shaft, i.e.
the switch needs to be set as ‘reverse’ for
the spindle to rotate in a clockwise
direction. The direction of rotation to
which the machine has been set is not
immediately obvious, especially when
breaking off from work and then returning.

For ease of screw-cutting, it should be
possible to see at a glance the direction of
rotation, for obvious reasons. It was
thought that the simplest method of
seeing the direction of rotation was to fit a
fairly large rotary switch with prominent
easy-to-read markings. A suitable switch
was found at a trade stall at a local steam
fair, although many other suitable switches
are available. The following description
applies to this switch, but is deliberately
kept in general terms as the switches
chosen by others will depend on personal
preferences and what is available.

The switch used was a Kraus & Naimer
double-throw 4 pole with centre “ off”,
60deq. switching, model no A213. The
operating knob was large enough to easily
see the setting of the switch. A new
escutcheon plate was made up with FWD
and REV stamped on. (See Sketch 8 for
details). To avoid having to completely
trace out the wiring, the wiring to the
existing 2 pole double-throw switch was
transferred to the new double-throw 4 pole
switch, and the ‘no-volt’ release switch
was retained. The existing 2 pole switch
was retained in position for controlling a
future suds pump.
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ROTARY SWITCH CONTACT ARRANGEMENT

KRAUS & NAIMER MODEL A213 4-POLE
DOUBLE THROW SWITCH WITH CENTRE ‘OFF’

NUMBERS ARE TERMINAL NO'S MOULDED INTO SWITCH BODY

g R
Py
2 6 10 14

SWITCH POSITIONS AS FOLLOWS:

FORWARD: TERMINAL2 CONNECTED TO TERMINAL 3
TERMINAL6& CONNECTED TO TERMINAL 7
REVERSE: TERMINAL2 CONNECTED TO TERMINAL 1

TERMINAL& CONNECTED TO TERMINAL 5

IDENTIFY BELT GUARD MICROSWITCH CABLE COLOUR-CODED BLUE
LINK TERMINALS 9 & 11 ON ROTARY SWITCH. WIRE ROTARY SWITCH

INSERIES WITH THIS BLUE CABLE, TERMINALS 9 & 11 TO ONE SIDE,

TERMINAL 10 TO THE OTHER

FOURTH POLE COULD BE USED FOR INDICATOR LIGHTS, ETC.
ASSOCIATED WITH THE DIRECTION OF ROTATION

The reversing switch controls the
starter winding only. Hence, if the switch
is inadvertently left in the centre ‘off
position and the green ‘on’ button is
pushed, the motor will not start.
However, the main windings are still
connected, therefore the motor would
‘hum’ but would not start. For this
reason, the wiring to the micro switches
on the belt guards is connected through
the rotary switch as shown in fig. 3. This
then prevents the starter relay from
energising if the new reversing switch is
in the “off position. A switch without a
centre ‘off position would not require this
refinement. However, in this case, the
direction of rotation could not be
changed without first pressing the stop
button and allowing the motor to come
to rest.

The Sealey equivalent of this lathe
(Model SM27) has a flush-mounted starter
switch alongside the leadscrew
engagement lever. The Clarke equivalent
has a surface-mounted starter switch
installed high up on the belt guard. The
new reversing switch is flush-mounted,
therefore the ‘Sealey’ switch position was
used as it gives a neater arrangement. To

simplify the wiring, the ‘no-volt’ release
switch and relay was mounted on the
home made floor stand in a suitable
position alongside the reversing switch.
For details of the reversing switch
mounting plate see Sketch 9. During this
modification, it was found that the wiring
between the motor and the starter switch,
and between the microswitches and the
starter switch was rubber insulated, and
was completely perished due to contact
with oil. In parts, the insulation was
completely missing and the bare copper
was visible! For this reason, the
rubber-insulated wiring was completely
changed for plastic insulated cable. See
photo 3 for the installed switch.

This rotary switch, in combination with
the low speed drive have transformed the
machine, and have been used extensively
for screwcutting and turning large E’

diameters.

Part two of this article will appear in issue
119 and will cover the other three
medifications viz. a finer self-acting feed,
a modification to allow left hand
screw-cutting and a new calibrated Hand
Wheel for the mill quill feed.

Parts List Associated With Sketch 1 Assembly
Item| Sketch  Description Construction
No. g Note

1 2 Pulley - large. made from 6 in. proprietary al alloy pulley

2 3 Pulley - small. mild steel 2.3

3 4 Housing. mild steel 3

4 - Deep groove ball bearing 15 i/d x 35 o/d x 11 wide 4

5 Veep groove ball bearing 17 i/d x 35 o/d x 10 wide 5

6 Nyloc nut m12 mild steel zn plated

7 - Washer m 12 form "a" bright mild steel

8 5 Shaft assembly 6

9 6 Small motor pulley mild steel 7

10 - Vee belt a-section; 20 in. pitch length; ref a20

11 - Lock nut m8 mild steel zn plated

12 7 Thrust screw mild steel
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FIRESIDE READING

Model Marine Steam
Stan Bray

Stan may have "retired” from editing this magazine
a fair number of years ago, but this latest book is
evidence that he is not only a highly experienced
and accomplished modelmaker, but also still a
workaholic at heart. Following a brief introduction,

seventeen chapters are entitled; Steam Plant design,

Boiler Water, General Construction, Oscillating
Engines, Slide Valve engines, Miscellaneous
Engines, Model Marine Boilers, Boiler Design and
Construction, Boiler Fittings, Boiler Firing Methods,
Boiler Feed Pumps, Steam Engine Lubrication,

Going Astern, Valve Gear, Steam Turbines, Paddle

Steamers, and Automatic Controls. In
addition to general information and
guidance on manufacture, a number of
detailed drawings are given for specific
designs with particular reference to
engines, boilers, fittings, burners and
controls. Whilst aimed at the model
boating enthusiast who may wish to
progress to steam propulsion, the book is
likely to have wider relevance to small
scale steam power in general.

Published by:
Special Interest Model Books

Format:

297mm x 210mm paperback,

Model Marine Steam extends to 144
pages and contains some 200
photographs and plans.

Price: £14.95

ISBN: 1-85486-254-6

Electromechanical Building Blocks

for the Model Engineer
Pat Addy

Books on mechatronics and associated

topics are relatively thin on the ground, and

those that are available may be in the form
of expensive text books aimed at the
student population, sometimes even being
tailored for specific courses. This book

helps fill this gap for those model engineers

and home workshop enthusiasts whose
background strength is in the mechanical
rather than electrical or electronic
disciplines. It is not intended as a “how to

convert your Bridgeport to CNC control”, in
fact the terrn CNC does not appear in any of

the chapter headings. What it does do is
(per the title) give some underpinning
knowledge and guidance in a wide variety
of areas, which can then be combined to
create more complex projects. No less
than twenty four chapters cover numerous
topics including basic theory, stepper and
D.C. motors, relays, solenoids, fuses &
circuit breakers, LED's, speed
measurement, power supplies, pch
etching, and use of stripboard. Useful data
is also presented giving comparative
figures for a range of electronic devices
including MOSFET's, Darlington
transistors and diodes, together with
useful sources for further information.
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Published by:
Special Interest Model Books

Format:

Well illustrated with around 300
photographs drawings and circuit
diagrams, runs to 228 pages
Price: £12.95

ISBN: 1-85486-243-X

Tools To Make Life
Easier
Peter Rawlinson

Peter will be well known to regular readers
for his regular articles describing
workshop equipment and gadgetry. Newer
readers, keen to read up on what has gone
before, can encounter problems due to the
limited availability of backnumber copies
of the magazine. This book addresses that
difficulty, and presents no fewer than
twenty-three items based on articles
published over a number of years.

Printing and publishing for special
interest/niche markets can be fraught with
uncertainty, so Peter has decided to take
the bull by the horns and do the job
himself, in a similar manner to Gordon
Cornell.

Topics covered, range from Sub Tables
to Dividing Head Modifications to Spot
Welder to Auto Saddle Stop with many
others in between.

As with his magazine articles Peter
gives not only design drawings, but
copious photos and descriptive comments
to guide would be constructors. For both
amateurs and professionals, this
publication offers a wealth of devices and
techniques which should indeed make
workshop life considerably easier.

LLLLELRLLEREERERE R

Available from:

The author Peter Rawlinson, 23
Woodbrook, Charing, Ashford, Kent,
TN27 ODN telephone 01233 712 158 or
email piprawli61@tiscali.co.uk

Format:

Page count is over 190, and the
binding method allows the book to be
opened flat, always useful in a
workshop setting.

Price: £25.00 + £2.50 to cover 2nd class
post and packing with the UK.

ISBN: 978-0-9553736-0-2
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12. Using a wooden stop and conventional saddle stop to control travel.

DRILL
SHARPENER
ATTACHMENT

Ralph Sparrow describes a device, which may be used with the
diamond disc sharpener featured in Issue 117.

13. Milling the Vee with 45degree vice.
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his attachment is fairly easy to
make and the dimensions of parts
can be changed to suit the
availability of materials or
requirements of the user. However, if you
change one dimension you must consider
the effect on other parts. With the
exception of items 17 and 18 all materials
are MS. (| made 17 from brass and 18 from
an aluminium extrusion offcut. You may
wish to make 18 from steel and harden it,
as is normal practice.)

Base, spacer and table

items 1,2,3

Cut to length, mark and drill holes. Tap the
holes in item 1. Countersink the holes in
item 3 so that the screw heads do not
protrude. The aim should be to align the
long edges of item 3 parallel to item 1.

Clamp frames

Iltem 4

Mark outline. Drill 10 mm dia holes to give
the inside radii. Chain drill the inside
shape, saw out. Mill the inside shape. |
used traverse stops to make sure the
milling cutter knew where to stop. A
squared block of wood trapped against the
tailstock is effective (cheaper than DROs).
Photo 12. Clean up the outside, leaving the
top shoulders square at this point. Drill
and tap the clamp screw hole. Cut and mill
the gap at the bottomn to pass easily over
item 2, the spacer bar. Saw and file the
radii if you want to. It isn't essential.

Vee Blocks
Items 5 and 6

Square the outer sides to size. At this
stage make the blocks as one item and
only part them when all milling operations
are complete. Mill the guide recess in the
underside so that it slides nicely on item 3,
the table. Mill the vee. There are different

14. Spotting holes using a Vee block.

Model Engineers’ Workshop
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LOCK WITH M4 x 16 . .
ADJUSTING SCREW CAPHEAD i Fig. 2 Assembly showing
) ) . M2 x 10, CUT TO LENGTH vee block clamped to table
Fig. 1 G.A. drawing of drill sharpening attachment assembly
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. =
DRILL/TAP M3
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LOCATION OF HOLE/S TO SUIT
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Fig. 3 Base

~—38 PITCHAS ITEM 1
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15. Machining the slide gap in Item 8.

are complete. Mill the guide recess in the
— — = underside so that it slides nicely on item 3,
l H i the table. Mill the vee. There are different
i S P o I - ways of doing this. Although my milling
head can be canted there would have to he
Fig. 4 Spacer a serious reason to move it now that |
have got it square - so | did it as shown in
photo 13 using a tilting vice. The actual
—3 PITCH AS ITEM 1 depth is not as important as getting it to sit
— —_— along the centre line. So the cutting corner
@' 15 of the milling cutter was set to the centre
: line, raised 3.5mm and the cutting started.
i —t Mill down 7mm. Just to make sure the two
CSK pieces lined up (to cover any inaccuracies
i in machining) | milled a line along one of
[ = ~ = [—— the outside edges to provide an easy
| 1 check. Separate the two parts and clean up
T (| 3 © the ends. Mark and saw and file the two
angles that provide clearance for the
- cutting discs. These could be milled, but
Fig. 5 Item 3 Table life is too short. Drill the holes, tap and
countersink as appropriate.

=

| DRILL/TAP M5
—— Backstop frame
v |
e i 1
= T Item 7

BRI Square the block. Mill to shape. Then mill
the bottomn recess to be a good fit on the
table, item 3. Do not drill the bottom holes

at this stage, but the M6 threaded hole can
be completed. (| was originally intending
29 to fit a locking nut in between two flanges
seen on some of the photos on this item

s

: 17 | but realised that having just one flange
Fia. 6 It 4 i | E L """ improved the versatility.)
ig. em 1 - = '
Clamp frame i
2 off P 5 s 3 L 0 | Backstop clamp plate

August/September 2006 29



(CSK TO CLEAR VEE . e
MAXSDEER — b 2y 0 | "~ DRILL/TAPMS
FIRST | ON ASSY DRILL — o i
ANGLED CUT "\ & TAP ITEMS 24 3 /
- | TO PICK UP HOLE
2 18 e
10 SECOND ~50DEG 24 g: i
e ANGLED CUT. - g | P e = s
i T e i [ G
N T . | PR 1 y Il dif s ] i
P 13 mmy 60DEG. 77 | I | |
8 |f= i 1 AT i ; . i '
| L =10~ 15 =
— 15 —-— |
- 24 it B 40 : -1 -— 20 —d - 24 —»i — 35 -
TEM5 ITEM 6 = oy
O |2
Fig. 7 Vee blocks MAKE AS ONE THEN CUT Sol I o0
. 24
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Fig. 9 Backstop clamp plate, tem 8 i
2 off e 30 ] 8
Fig. 10 Flipper arm, Item 14
© Mandrel up to 8mm
M4 THREAD
o
({ |
| DRILLTAP EPOXY
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'3
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e ]
Fig. 11 Flipper lock screw = 4,00
M4 THREAD Fig. 13
4 - Flipper travel stop,
Fig. 12 Flipper lock screw head 't‘;“,;ﬁ"
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X | i
1200 |5 ~ 45 - 3 B
i \—9.00 51
| 4
- Fig. 16 Clamp screw head
Fig. 15 Top screw, ltem 10 Item 13
Fig. 14 Backstop, ltem 9 2 off
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18. Masonry drills can be sharpened, but note the angles.

19. Here's how to extend the life of a Centre Drill.

Fig. 17 Clamp screw, ltem 12

Ttem 8 and assembly to

Item 7

| made item 8 to the same overall size as
the base of item 7 and split afterwards. This
made it easy to align the holes. So square
the piece on two adjoining sides, mark the
hole positions and pilot drill. Align parts 7
and 8 in the corner of a vee block and spot
through the holes by 1mm deep. Photo 14.
Mark the adjoining corners of both pieces by
centre punching. Finish drilling,
countersinking and tapping.
Assemble with appropriate

=15
.
/

DRILL/TAP M6

Fig. 18 Backstop nut, Item 11

KNURL

ikl

T
10

screws Put back in the milling
vice as a unit and clean off the
edges of itern 8 flush with item
7. Saw the slot in item 8 and
mill to give a good clearance.

8 I ] B o o [ e Photo 15.

o

.
7
1

|
il
|.5

=17

Fig. 19 Front index

TR

Flipper arm

Item 14

ITEM 18 This is the only item needing
AL. ANGLE any real explanation. The use is

described below. Cut to length,
sguare and face as necessary.
Scribe the centreline fairly
heavily as this will help in
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20. The Flipper Arm gives 180degree rotation of small drills.

M4 tapping size until the drill breaks
through into the 6mm hole. Tap M4. (I use
a simple home-made tap holder that is
interchangeable between mill, drill and
lathe as shown in photo 16.) Reverse the
piece in the chuck and again centralise (not
so much care needed this time). Drill 5mm
dia until it breaks through into the 6mm
hole. When removed from the chuck the
square vee can be filed. This locates the
various sized drills when sharpening. The
purpose of the Bmm hole is to make it
easier to file without rounding the surface.

Other parts

All the other bits are simple to make and do
not require explanation. On a workshop tool
like this | use commercial threaded rod and
Loctite (or similar) the various heads on.
When the adhesive has set, wrap the thread
with a suitable size piece of Coke can, to
protect the thread, and face the top surface
in the lathe to give a good finish. It saves a
lot of time. Make sure that the backstop nut,
iterm 11 is not Loctited on! The flipper travel
stops were made from brass and a 4mm dia
x 3mm long powerful magnet (obtainable
from Squires and perhaps other outlets) is
epoxied in the recess.

Assembly

Assemble with appropriate sized screws.
Make sure the various bits can slide as
needed. Load the front vee, item 5, so that
it just projects over the end of the table,
mark and drill and tap into parts 2 and 3.
Fix with M3 x 10 csk. Ensure the screw
head is below the level of the vee.

Using it

This assurmes that the flexible drive carrier
arrangement described in the last issue is
fitted squarely to the bed. Use the 20mm dia
bar to check alignment. You will see that the
backstop frame and backstop screw can be
reversed to cope with different drill lengths
whilst keeping the overall length of the
attachment to the minimum. | designed it to
accept drills from 2.5mm dia to 10mm dia.

| have found that | had trouble using the
conventional front index arrangement on
drill sharpeners on small drills. Derek
Brown’s positive indexing on his small drill
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sharpener, previously referred to, has
encouraged me to do something similar. In
this case the drill is clamped in the flipper
arm and the cutting edges aligned with the
scribed line by eye. It can help if the flipper
arm with the drill is clamped to a piece of flat
so that when viewed through a magnifying
glass the cutting edge can be seen to be
parallel to the flat. More sophisticated
arrangements can be envisaged. At this
point check that the drill is aligned centrally
in the arm. If necessary try several different
sized drills and if there was any discrepancy
in holding the arm in the four jaw chuck it
may be necessary to skim a bit off one side
of the arm so that it indexes perfectly when
flipped from one side to the other.

It may be better to start with a bigger
drill of say 8mm dia. In this case the front
index seems adequate. Set the attachment
on the cross slide table (| put a milling table
on to give a bigger surface). Set the base,
item 1, at the appropriate slew angle to give
the usual 59 degrees for the drill.

Set the drill on the vees so that it
projects slightly, just sufficient for the
grinding operation. Get the cutting edge
horizontal. Clamp the drill shank onto the
rear vee. Adjust and clamp the rear
backstop. Put the front clamp on the drill
using a piece of PVC water pipe to give a
good grip. Adjust the front index, item 18.
Set the diamond disc at 10 degrees. Put on
mask and safety glasses. Start the drill at
low speed. Adjust longitudinal and cross
traverse to bring the drill to just touch the
disc. Wind the cross traverse in and out and
have a look at the result (a 2x magnifying
glass is useful and you can also use a small
mirror to view the result). Adjust the
traverse to add not more than .025mm (one
thou) and repeat the pass. Do this until the
edge is just past the centre line of the drill.
Mark (or note) the longitudinal traverse
reading. Slacken the clamps and turn the
drill to reposition for the other edge,
making sure it is tight against the backstop.
Repeat the above until the same traverse
point has been achieved. Look at the result
to check that both edges look similar. If
necessary adjust the drill alignment and
reprocess. Change the drill motor speed to
find the best cutting speed. If OK then
change the flexible drive angle to between
30 and 35 degrees. Repeat the process until
you have cut the 10 degree edge back to as
near the centre line as possible. Turn the
drill and repeat. Photo 17. Masonry bits can
also be sharpened. Photo 18. These have

21. A milling cutter may be indexed using the front stop.

different angles to conventional drills.
Check a large new drill to see angles.

Centre drills can be sharpened using the
same 59 degree drill angle on the
attachment but with 20 degrees on the
disc. Photo 19.

Check that there is sufficient travel on
the cross traverse motion. It may be
necessary to use a small milling table or
similar to mount the attachments. The
attachments and the disc head can be
angled any way to enable the grinding to
be done with or against rotation.

For small drills below 6mm dia | use the
flipper arm instead of the front index. Set
the drill as above, load drill and flipper arm
to the vee. The smaller drills are too short to
use the rear vee. Adjust the backstop. Set
the flipper travel stop so that the drill cutting
edges are level. The magnet allows these
stops to be moved along the base to suit
any length of drill. You can use just one and
move it over or set and use two. Repeat the
process as above. Photo 20. A magnifying
glass will, most likely, be essential.

It is possible to sharpen large milling
cutters using the drilling attachment with
the front indexing stop. This procedure is
illustrated in Photo 21. However, small
cutters, like small drills are difficult to index
accurately, and the milling cutter
attachment mentioned in the previous
article, and based on the Harold Hall design
must be considered a worthwhile addition.

Once set up, the sharpening process
takes a few seconds. It is best to have a
good sharpening session so that all drills,
cutters and tools are sharp and ready for
that next big project. Discs are available, in
different grades, from a variety of
suppliers. The sharpening process leaves a
small burr that can be easily removed with
a craft knife used as a scraper, followed by
a gentle honing using a fine stone wetted
with white spirits or similar.

If you have any queries | will try to
answer them.

ralph@sparrowr.freeserve.co.uk
Or phone 0161 439 8021.
Suppliers

Squires Model and Craft Tools.

Phone - 01243 842424,

Arc Euro Trade. Phone - 0116 269 4436.
arceurotrade@btopenworld.com
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INDEX FOR ISSUES
105 TO 116 OF MEW

The information contained in this index supplements that published in issue 106, and brings the
information up to issue 116. A computer based index is also available for those with suitable
equipment to run the software.

Subject Index

This section is arranged by Subject, listing Articles, Quick tips, and letters to Scribe a Line. Column two:
C= construction, P= process, Vi= Miscellaneous, Columns five and six, e.g. 110 37 refer to the particular
issue and page number, Column seven: A=Article, T=trade, L= Letter, Q= Quick Tip, S=Subject
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letters and updates can occur many issues after the initial item.

Issue Page Type Cross Reference Issue Page Type Cross Reference
93 42 A Issue 95 Page 52 100 18 A Issue 101 Page 11
94 33 A Issue 96 Page 53 101 26 A Issue 102 Page 54

A Issue 99 Page 55 L Issue 104 Page 52
95 20 A Issue 97 Page 54 101 42 A Issue 103 Page 52

Issue 97 Page 55 L Issue 106 Page 54

95 52 L Issue 97 Page 54 102 27 A Issue 104 Page 54
97 22 A Issue 99 Page 53 Issue 105 Page 54
98 30 A Issue 100 Page 54 102 34 L Issue 104 Page 53
98 44 A Issue 102 Page 54 104 18 A Issue 106 Page 52
99 23 A Issue 101 Page 52
Model Engineers’ Workshop Publication Dates
We give below the publication dates for issues one to 116.
1 Summer 1990 30 July/August 1995 59 July 1999 88 February/March 2003
2  Autumn 1990 31 Sept/Oct 1995 60 August 1999 89 April 2003
3 Winter 1990/91 32 Nov/Dec 1995 61 October 1999 90 May/Mdune 2003
4 April/May 1991 33 Jan/Feb 1996 62 Oct/Nov 1999 91 July 2003
5  June/July 1991 34 March/April 1996 63 November 1999 92 August/September 2003
6 Aug/Sept 1991 35 May/June 1996 64 February 2000 93 October 2003
7  Oct/Nov 1991 36 July/August 1996 65 April 2000 94 November 2003
8 Dec 1991/Jan 1992 37 Sept/Oct 1996 66 June 2000 95 Dec 2003/Jan 2004
9  February/March 1992 38 November 1996 67 August 2000 96 February/March 2004
10 April/May 1992 39 December 1996 68 October 2000 97 April 2004
11 June/July 1992 40 Jan/Feb 1997 69 MNovember 2000 98 May/une 2004
12 Aug/Sept 1992 41 March/April 1997 70 December 2000 99 July 2004
13 Oct/Nov 1992 42 May/June 1997 71 January/February 2001 100 August/September 2004
14 Dec1992/Jan 1993 43 July/August 1997 72 March/April 2001 101 October 2004
15 February/March 1993 44 Aug/Sept 1997 73 May 2001 102 November 2004
16  April/May 1093 45 Oct/Nov 1997 74 June 2001 103 Dec 2004/Jan 2005
17 June/July 1993 46 November 1997 75 July/August 2001 104 February/March 2005
18 Aug/Sept 1993 47 December 1997 76 September 2001 105 April 2005
19 Oct/Nov 1993 48 January 1998 77 October 2001 106 May/June 2005
20 Nov/Dec 1993 49 March 1998 78 Nov/Dec 2001 107 July 2005
21 Jan/Feb 1994 50 May 1998 79 January 2002 108 August/September 2005
22 March/April 1994 51 July 1998 80 February/March 2002 109 October 2005
23 May/June 1994 52 September 1998 81 April 2002 110 November 2005
24 July/August 1994 53 October 1998 82 May/June 2002 111 Dee 2005/Jan 2006
25 Sept/Oct 1994 54 November 1998 83 July 2002 112 February 2006
26 Nov/Dec 1994 55 December 1998 84 Aug/Sept 2002 113 March 2006
27 Jan/Feb 1995 56 February 1999 85 October 2002 114 April 2006
28 March/April 1995 57 April 1999 86 MNovember 2002 115 May 2006
29 May/June 1995 58 June 1999 87 Dec2002/Jan 2003 116 June 2006

Model Engineers’ Workshop Computerised Index

As noted in Trade Counter, the computer based index is available from CAHW. It is supplied in DOS format on two floppy discs with a
full manual. Facilities are included to VIEW, SEARCH, SORT, EDIT, UPDATE, and PRINT. Cost is just £10.00 and non UK orders should
add £2.00 carriage. CAHW are at: 61 Waller Drive, Banbury, Oxon. OX16 9NS
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MORE POWER AT

YOUR ELBOW @)

David Haythornthwaite adds a

powered table feed to the
popular Wabeco milling
machine.

Background

About 3 years ago | purchased a
Wabeco vertical mill model 1210 which
| find to be superb. My experience is
that the machine is well built and gives
a good finish on milled items. However
| have always been aware that a
powered traverse to the milling
machine table would improve the finish
that is obtainable.

At the time of purchase, there was (and
still is) a CNC version of the machine
available, but | felt that for my type of
work, | could not justify the extra cost
ofthis. | enquired about the cost of
obtaining a power feed for X direction
only, but again felt that the cost could
not be justified for my amateur
activities. Historically, industrial table
feeds might have taken a drive from
the main motor, or utilised a small
fixed speed motor driving through a
multi speed gearbox. In more recent
years, variable speed permanent
magnet motors have become more
popular. Now that stepper motors and
associated drivers have become more
accessible, | felt that this would offer a
viable route forwards. Hence | recently
set about designing and making a
powered feed for the X direction using
a stepper motor and controller
available from Arc Euro Trade (usual
disclaimer).

Design considerations

The first consideration taken into account
was that any motor drive should not
extend above the level of the top of the
milling table so that long materials could
still be bolted directly to the table without
interfering with the motor drive. | have the
long-table version of the Wabeco, model
1210, and it did not matter to me if the
motor drive extended below the end of the
table as | never screw the table so far to
the left as to cause the motor to impact
with the base of the machine. | did
however design the drive so that it can be
rotated about the leadscrew and used in
any position, as | believe is the case with
the factory supplied drive. To the left of the
graduated dial is a machined recess 30mm
Dia. and 15mm wide to which Wabeco
attach their motor drives and | decided that
my fixture would clamp to and swivel
about this point.
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1. Finished drive before refitting the handwheel and chip guard over the motor.

| wished to retain both the original
indexed collar and the hand wheel, but to
fit a belt drive to the leadscrew meant that
the end of the leadscrew would be 30mm
too short and would need extending. |
decided not to fit a clutch to the motor
drive as this would add complication and
require a further extension to the
leadscrew. However as stepper motors are
“locked” in their stopped position, it is
necessary to have a switch to provide
power to the “free” terminal on the
controller which allows the motor to be
turned by hand. You should be aware that
this is not entirely free running, but in
practice | have found the extra drag to be
perfectly acceptable. | did not wish to
make drastic changes to the actual
Wabeco machine, so in order to extend the
leadscrew, | arranged to fix the drive pulley
onto the 10mm section of the leadscrew
where the manual handle was originally
fixed, and to fix a flanged 10mm extension
shaft (Part E.) to the side of the drive
pulley using four countersunk setscrews.
The existing handle is then be fitted to this
extension piece.

2. Wabeco leadscrew with hand wheel
removed.

First purchases

Stepper Motor AC570764525M from Arc
Euro Trade (Usual disclaimer)

Bi Polar Stepper Motor Controller from Arc
Euro Trade (Usual disclaimer)

Leadscrew Pulley 30XL 037 ) from local
Motor Pulley 15XL 037 ) Bearing
Belt 110XL 037 ) Factors shop

Construction

The first task is to remove the
handwheel from the Wabeco leadscrew by
gently tapping out the 3mm roll pin fixing
it to the shaft. If it is tight, support the
leadscrew to eliminate any tendency to
bend the end of the leadscrew shaft. Once
the handwheel is removed, it is possible
(but not advisable) to slide the graduated
collar from the leadscrew. | recommend
that you leave it in situ, but if you really
must remove it then remove it enclosed in
a polythene bag. The graduated collar is
friction held onto a central bush by a 4mm
ball bearing which bears on a groove on
the inside of the graduated collar. The ball
bearing is situated in a 4mm hole in the
central bush and is spring loaded. When
you slide the collar from the bush, the ball
bearing and spring are expelled at great
speed. If anyone wishes to hawve a spare,
they are welcome to search the far corners
of my workshop where lie the original
parts! Not one of my best tricks! Even with
help from the management section of the
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3. Drilling holes to attach the leadscrew
extension to the pulley.

household | couldn’t locate them. The
leadscrew pulley is a toothed belt pulley
bearing the code 30XL037 and this,
together with the motor pulley 15XL 037
provides a 2:1 step down ratio between
motor and leadscrew. Of course a small v-
belt would also be suitable, but | kept to a
toothed belt with a recognisable reduction
ratio in case | ever decided to go down the
full CNC route. Fitting the belt to the
pulleys resulted in a linear distance of 80.5
mm between shaft centres and this
decided the layout dimensions. | did not
allow for any belt adjustment but decided
to fit this retrospectively only if necessary.
This would take the form of a tensioning
ball race running on the outside of the
belt. Having used the device with no re-
tensioning arrangement, it does not seem
to be necessary.

Pulleys

Both pulleys as supplied had a 6mm bore
and had two grub screws at 90deg. to fix
them to the shaft. Luckily the smaller
pulley fitted the 8mm shaft on the stepper
motor and so needed no adjustment.
However the larger pulley needed boring
out to fit the 10mm section on the end of
the leadscrew.

The 30 tooth pulley was mounted in the
4 jaw chuck on the lathe and set to run
true by the centre hole using a Verdict. The
centre hole was then drilled to 9.5mm and
finally bored out to 10.1mm. The material
was fairly hard but machined well. | held
the pulley by the fixing boss (as in photos
3 & 4) rather than risk damage to the
aluminium belt flanges. You will remember
to remove the grub screws before drilling
and boring won't you?

Transfer the 4 jaw chuck, complete with
pulley to the dividing head or rotary table,
if you have one, and set up on the Wabeco
table. Centre the hole under the spindle
and then move the milling table 12mm in x
direction to offset the pulley. Centre drill,
and then drill, 4 indexed holes in the face
of the pulley at this setting, 4.2mm dia and
15mm deep. This will give you 4 holes at
24mm pitch circle for fixing the leadscrew
extender (Part E) to the pulley. Exchange
the milling machine drill chuck for a lathe
centre and use this to guide a 5mm tap in
the holes at the same settings. Photos 3 &
4 show the operation. Pay attention to the
position of the grub screws when carrying
out this operation. You should drill the new
fixing holes so that they do not interfere
with the existing grub screw holes. If you
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4. Tapping the holes.

don't need your milling machine for other
work, leave the rotary table in situ at
12mm offset.

Leadscrew Exiension
(Part E)

The leadscrew extension (Part E) was
made from a piece of 41 mm (1%in.) dia.
Free cutting mild steel. A length of 456 mm
was sawn off on the bandsaw and chucked
inthe 3 jaw S.C. chuck using outside jaws.
| have a 4in. S.C chuck and | feel that this
diameter is too big for the normal jaws as
several teeth would not be in contact with
the scroll, thus putting too much strain on

6. Using the edge finder.

5. Countersinking the holes.

the remaining teeth. | closed the jaws, and
being a self taught machinist with lots of
bad (but safe) habits, | slightly slackened
the grip of the chuck jaws and ran the back
of a lathe tool against the side of the
extended end whilst running the lathe very
slowly (by hand) until the piece ran true on
the outside end. Then | tightened the jaws
fully. Purists may frown, but it does work
extremely well to true up a length of bar
on which the chuck end is not guaranteed
to be exactly at right angles.

Centre and face the end and bring up
the tailstock. Take a light skim over the
outside of the bar to tidy up the outside
diameter to 40mm, taking this as far as the
chuck jaws will allow. Then turn the end of
the piece down to 10mm dia. For a length

7. Cross drilling.
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© of 19mm. Use the
Wabeco handle as a

guide to your fimal fit.

Whilst the work is still

PART ‘A’ LEADSCREW CLAMP PART ‘D’ 1 010 Uhince, T Snstan

ALUMINIUM ALUMINIUM machine face gp on
40 765 i 25 79 ' the rotary table which

I in my case | had left

[=} in situ on the milling

R = SR A e T e o EB e i S table offset at 12mm

= B e Pl e L—— - after tapping the
_____ p--+-=--4 pulley. Centre drill,
drill 5mm, and

countersink the 4
holes for the 5Bmm
countersunk grub
o screws. Photo 5.
L i o illustrates that a fairly
small countersink is
called for. Mine was
%in. dia. and worked
_____ 1 just fine.
o ek, S S R S While you have the
____|——————J i Emaimh ity piece in the chuck and
o e T e abn = = o e on the rotary table it
is a good time to drill
the 3mm cross hole
1145 for the 3mm roll pin
745 which attaches the
handle. The centre of
=15 the cross hole should
I— be 6.5mm from the
face of the flange. We
l all have our own way

10+
@

of doing these things,
but | set the rotary
| R40 table vertical and

used an edge finder
(wiggler) to locate the
position of the flange
—|— face and to find the
centre of the shaft. If
ot you locate the flange
PART ‘B'REAR CHIPGUARD SUPPORT ol
forget to mowve your

l table by half of the

width of the edge
finder, before setting
your dials or zeroing
the DRO. Then move
 \DRILLTHRO'63mm | 6.5mm along the

PART ‘C’ GUARD & MOTOR MOUNT THEN 9.6mm TO shaft, centre drill and
ALUMINIUM

=10

DEPTH OF 6.3mm ream or drill 3mm.

97 Photos 6 & 7
40 805 305 DRILL 4.2mm illustrate this.
5 |-—15 _.I TAP 5mm Some time ago |
84 T © fitted a BW
(ool Electronics DRO

shared between my
Myford Lathe and the
Wabeco mill. Using a
DRO transforms the:

|
|
// way you can work

and almost does
away with marking
out altogether. It
certainly helped with
locating the 3mm
cross hole. Still in the
chuck, return part E to
the lathe and part off.
O You need to part off
2 at a position which
will give a flange
thickness of 3mm
plus a spigot length
of 5mm after cleaning
up. Then reverse the
itern in the lathe
either centering
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10. The finished motor and pulleys.

accurately in the 4 jaw or as | did fitting the
10mm section into a collet chuck ready for
turning the spigot and facing the other
side of the flange, as in Photo 8. The
spigot needs to be concentric with the
shaft extension on the other side of the
flange. The leadscrew does not quite reach
through to the end of the pulley and the
spigot locates in the recess thus formed in
the pulley at the end of the shaft.

Having taken trouble to get my cross
hole truly radial, | found that the cross hole
in the handwheel supplied with the
Wabeco would not line up and it was way
off centre. Presumably these are drilled as
an assembly, but it was not what |
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expected from the otherwise well made
Wabeco. | decided to cross drill the
handwheel accurately at 90deg. to the
original but couldn’t drill right through
without a long series 3mm drill which
wasn't available. | therefore drilled half
through with a 3.3mm drill and tapped it
for a 4mm grub-screw to bear on my
“perfectly aligned” cross hole. A friend of
mine used to say that all quick simple jobs
are actually slow complicated jobs in
disguise. How true.

Stepper motor

Hawving refitted the handwheel, we now
proceed to motorise the shaft. | actually
made the power supply, pulse generator
(oscillator) and wired the controller first so
that | had a control system to try the motor
as | progressed. | used a 555 chip for the
pulse generator which is substantially
similar to that described by Peter
Rawlinson in Issue 110 for his tailstock
power system. Here | would reiterate
Peter's warning about the maximum
voltage not going over 40v. My original
power supply also had an off load voltage
of 44v and | therefore played safe and
used an alternative transformer of 26w a.c.
which | remember gave me a finished
maximum off load d.c. voltage of around
34v. well within the specification of the
controller.

As stated previously, the motor comes
with a 6mm shaft, front and back and this
fitted the motor pulley, which | purchased.
However | did not wish to retain the rear
drive shaft and so | shortened this (more
later). Electrically, the motor has 8 wires
coming from it and can be wired in several
configurations. However, as supplied it has
no terminal box and this must be
addressed to ensure that no cutting fluid
or swarf enters the motor. | purchased a
small cast aluminium box from Maplin
which is 48mm sq. and 30mm deep. |
drilled a hole in the bottom, clearance size
for the grommet on the cable outlet from
the motor, and fitted a cable exit sheath on
the side of the box. At this stage you
should consider in which direction you
wish the cable to exit from the terminal
box. Mine goes in a downward direction. |
then superglued the box to the motor
case, not wishing to drill the motor casing.
| would suggest that Araldite would
probably be stronger and would carry less
risk of adhesive entering the motor.

The motor must be configured as series
wound. On my motor, this meant that the
purple and brown wires should be
connected together, as should the yellow
and blue wires. This then gives you two
coil circuits across the white & green wires
and the red & black wires respectively. The
information leaflet supplied by Arc. gives
details. The two circuits should be
soldered to a 4 core flex leading out of the
cable exit sheath. All connections should
be insulated with tape — or preferably with
shrink wrap sleeving and the wires
carefully coiled inside the terminal box for
closure. | did not shorten my motor wires -
you never know when you may need the
length. My motor does not seem to
interfere with television or radio and the 4
core flex is unscreened. However if you
wish to remain in harmony with the
neighbours and “the boss indoors” then

screened cable is to be advised. This cable
is carrying considerable current which is
being chopped into a square waveform at
varying frequency depending upon the set
motor speed. It is likely to give off radio
frequency interference. | simply did not
have any screened lead to hand. Photo 10
shows the finished motor, but please note
that the pulley is fitted to the shaft
incorrectly in the photo. In reality the
pulley is fitted with the flange against the
motor and the fixing boss towards the
shaft end.

Motor mount and
guard

The main motor mount and guard chassis
is constructed from rectangular aluminium
bar and as drawn it uses 80mm x 15mm
bar. This would clamp nicely into the
30mm diameter clamping slot in the
Wabeco leadscrew housing which is
15mm wide. Unfortunately the nearest that
| could find was 3in. x ¥in. so | purchased a
length of 20in. {(or 500mm) from Mallard
Metals, (www.mallardmetals.co.uk) to
make the 4 main pieces A,B,C & D. Sorry
for the mixture of metric and imperial
measures but imperial was all | could
obtain. | shall try to describe construction
from 80mm x 15mm even though |
adjusted mine for the imperial bar.

A clamping piece (A} clamps onto the
machined clamping recess on the
leadscrew housing and onto the end of
this clamping piece is fixed another
aluminium bar (D) which lies parallel to
and behind the leadscrew. On the outer
end (right hand end) of piece D is fixed a
192mm long aluminium bar rounded off at
both ends (C) which supports the motor
and encloses both pulleys and drive belt.

Thus this piece acts as motor support
and is an integral part of the guarding
arrangement. On the left end of part D is
fastened a shaped aluminium bar (B),
which is situated behind the motor (to the
left) and acts to support the rear of the
motor chip guard. | decided to fully
enclose the motor in this way as stepper
motor casings are magnetic and therefore
attract steel swarf.

I dislike holding aluminium together by
tapped setscrews, but | used 4in.
Whitworth for those setscrews holding the
frame together as the coarser Whitworth
thread is better in aluminium than the finer
metric threads.

Marking out and
machining part C

Qut of the four aluminium bar parts | made
part “C" first as | like to do the difficult bits
first and once this is made and the motor
mounted on it, you can prove that the
dimensions in the drawing are suitable for
your machine, pulleys and belt. Start by
sawing off 192mm from the aluminium bar
and milling one end truly square as a
reference end. Mark out a centre line down
the length 40mm from the edge — or
38.1mm if you are using 3in. wide bar.
Then mark points 40mm 120.5mm and
151mm from the reference end for the
leadscrew centre, the motor shaft centre
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11. Boring the pulley cut outs.

and the centre of the rear curve
respectively. Whilst doing this you may
also mark out for the four Bmm fixing
holes for attaching the motor, 97 and
144mm from end, (later to be blind drilled
4.2mm and tapped 5mm x 0.8).

The specification sheet from Arc Euro
Trade shows these holes to be spaced at
47.14mm centres, which must make sense
to some designer somewhere, but | drilled
them at 47mm centres with no problems. |
also drew the curved ends with dividers
(40mm radius for 80mm bar or 38.1mm for
3in. bar) and marked out r17.5mm and
r30mm circles for the two pulley cut-outs.
You may also mark out the position of the
two holes for fixing to part D. These are at
points 84mm from the end, but | waited
until parts C, A and D were completed
before drilling in order to prove the layout
dimensions.

Remember that the marking out side is
the INSIDE side of the finished piece and
therefore DO NOT countersink these fixing
holes, which are countersunk on the
OUTSIDE edge. Finally mark out the two
lines shown at 9deg. to horizontal from
pulley to pulley representing the outside of
the belt. Note that these are not tangential
to the pulley cut-outs as the belt runs at a
smaller diameter than the pulley flanges. If
you are using 3in. bar and put the
setscrew holes 10mm from the edge
BEWARE. The countersink holes are very
close to these 9deg. lines and the motor
fixing screws are also very close. Careful
marking out and checking pays off.

The method for forming the end curve
depends upon your equipment, but |
proceeded as follows :- Make, or find an
existing, mandrel to fit into the centre of
your rotary table. | have a box of these so |
selected a %ein. mandrel. Drill through part
C at the point 40mm from the reference
edge at the diameter of your mandrel
(#ein.) for centreing on the rotary table and
drill partially through from the inside at the
151mm mark for the centre point of the
rear curve. You could drill right through if
you wish but it would leave you with a
hole of no apparent use on the outside of
the finished product.

Insert your mandrel into your rotary
table and mount the bar for part C on the
table with one of the centre holes (those at
40mm or 151mm) located onto the
mandrel spigot. i.e. at the centre of the
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12. Cutting the 9degree belt slots.

table. Pack the aluminium bar up from the
rotary table surface by clamping onto
some ¥in. strips or by clamping onto some
MDF. Pack so that the bar can be rotated
through the full 180deg. without the
packing or clamps interfering with the
cutter path. A 6in. table is perfectly capable
of this. Round off the end of the bar by
rotating the bar against a %in. endmill set
for the full depth of the bar and taking
shallow cuts making sure that you rotate
the rotary table in the direction that does
not cause “climb milling” i.e. cutter
resisting the rotation of the rotary table.
Gradually move the rotary table nearer to
the cutter until a 180deg. rotation of the
table results in a smooth arc from one side
of the bar to the opposite side as shown in
photos 11-13. Once both ends have been
rounded off, set up part C on parallels in
the machine vice with the leadscrew centre
point (40mm from the end) directly under
the milling head and take out the majority
of the 60 mm diameter hole with a hole
saw. Then finish the hole with a boring
head bringing it up to 60mm diameter.
This | found to be about the limit for the
Wabeco spindle but it coped quite well
using light cuts. Move the table 85mm left
in the x axis and cut the 35mm hole for the
motor pulley in the same way. The motor
has a 38mm dia. locating ring on the fixing
flange so while you have the boring head
all lined up over the hole, bore a recessed
circle of 38mm dia and 2mm deep making

this a nice locating fit on your motor. If you
haven't already drilled and tapped your
motor fixing holes (12 mm deep for 5mm
setscrews) now is a good time to do this.

Now to take out the centre piece where
the belt runs. Mount the part at 9deg. to
the X direction using the swivel vice if you
have one. Using a %in. slot drill take out
the first line of the belt, rotate by 18deg.
and remove the second line as shown in
photo 12. Check your belt and pulleys on
the bench but in my set-up the centre line
of these cuts were tangents between a
26mm radius at the leadscrew end and a
14mm radius at the motor pulley end. If
you get it right first time, then your belt
will miss all the bolt holes and you will
have a nice triangular centre piece to insert
later as part of the belt guard. Keep this
seemingly waste part for refitting later.
Part C should now look like photo 13.
Attach the motor and hold the part in
position over the leadscrew pulley with the
belt held tight to ensure that all angles and
dimensions are correct. Saw off the shaft
from the rear of the motor with a hack saw
(unless you wish to retain it and have it
poking through part B).

The next part of this article will cover
the remaining mechanical components,
then conclude with the details for the
control electronics. Meantime, | am
available by telephone to help any would
be constructors on 01282 435843 (Burnle’
Lancs). lé

13. Part C after machining.
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MYFORD VM-E CNC
RETROFIT @

1. The starting Point. Myford VIM-E

Background

This conversion had its beginnings in
various articles by Dick Stephen. | make
clocks in a rather less skilled manner than
he does and appreciated the idea of
making some of the chores easier. | also
have long had an interest in modifying
tools and enjoy attempting something new
and as | am retired | can afford the time to
learn by experience. Hmm!

The milling machine in question is a
Myford VM-E which shares a lot of external
similarity with a range of imported vertical
milling machines. Photo 1. The detail will
be different in each case but | suspect that
several of the lessons | learned would be
relevant to these other products. | have
become very appreciative of the qualities
of my Myford mill over the five years or so
during which | have been its owner. It is
accurate and rigid and the variable speed is
very handy too; so it was with some
trepidation that | began to plana CNC

retrofit. In view of this | set a design criterion
that any change should be fully reversible.

Apart from anything else, | want the machine to have the best resale value possible

when | am no longer able to enjoy it.

| planned from the beginning to use the electronic control and software, which Dick
has clearly described and so | shall confine this article ta the mechanical modifications
which would enable the Myford to benefit from CNC operation. The VM-E is a different
beast from the X-3 and | began by listing some design considerations:

@® there is limited clearance under the table and y-axis carriage for the 25mm acme
leadscrews to be replaced by ballscrews,

slides,

the x and y leadscrew bearing arrangements would need rethinking,

the rise and fall knee together with the separate worm driven quill require a
different approach to fitting a ballscrew downfeed for the x-axis,

the size of the machine (the table weighs in at 110Ibs) might require more
substantial stepper motors than the X-3,

the ballscrews and nuts should be removable for servicing without dismantling the

the lever operated down feed for the quill should still be available for drilling.

On the plus side, all the Myford's slides had been scraped from new and | was
confident that smooth movement throughout the range of travel could be achieved.

Ballscrew selection

Some careful measurements showed that
the largest outside diameter of ballnut
would be around 28mm in order to leave
enough space for a housing in which it
could be mounted for the x and y axes.
Photo 2. Immediately this showed that
there would be no way that a 25mm screw
could be fitted to match the diameter of
the original. In fact 16mm shaft diameter
seemed the maximum feasible. | am quite
happy that this will cope with all my clock
making work, especially as the ballscrew is
significantly more efficient than an acme
of a similar diameter but | do make other
demands on the machine. | live in rural
North Devon and jobs appearing at the
door have ranged from the mouthpiece for
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a French horn through to emergency
repairs to a silage harvester. So | needed
to know some load figures for any
ballscrew | might fit. After some

frustratingly expensive quotes from the big

names | eventually lit on a supplier via the
internet. Prices were competitive and
rather surprisingly Marchant Dice turned
out to be just down the road in Torrington.
This company provides a range of
ballscrews and nuts which are suited to
the retrofit market. Questions to Kevin
Marchant were promptly answered and
my query about the maximum axial load
produced Table 1 which makes interesting
reading.

| have done no physics since leaving
school but even so | was reassured that
16mm diameter screws with 2.56mm balls

In this first of two articles,
Peter Edwards describes the
addition of ballscrews to the X
and Y axes of this popular
machine.

would be more than adequate for the work
| do and there would be no percentage in
trying to squeeze in the 4.00mm pitch
screw. Other data indicated that | could
expect a working life of 89,000 hours
under average conditions!

Further enquiry discovered that the
ballnuts had a facility for adjusting
backlash as well as simple optional swarf
seals. Delivery time was quoted as three
days and precisely that time after ordering
I collected the kit from Torrington. Photo 3.
Among the data provided on the Marchant
Dice website was the recommendation
that ballscrews should be supported at one
end by a pair of angular contact bearings
and at the other by a single ballrace within
which the shaft is able to make a small
amount of axial movement, presumably to
allow for adjustment of the angular contact
bearings and/or temperature effects.
Inspection of the Myford showed that the
Y axis was fitted with a pair of ball
bearings at the front and nothing at the
rear of the shaft. The X axis had a single
ball bearing at the left hand end and a
needle roller on the right where the
powerfeed was mounted. Like Dick
Stephen, | intended to make turned
extensions for the ends of each ballserew
and so could choose bearing sizes to fit
the cast housings and then turn the
extensions to fit the internal bearing
diameter. The Marchant Dice eBay site
came up with two pairs of angular contact
bearings to fit these housings at a fraction
of the price quoted by my local bearing
supplier so | was in business. | realised
that | would have to make up housings for
the single bearings at the opposite end of
each shaft.

Fitting the Y axis screw

There are three main components in the
table assembly on the Myford. Firstly the
knee, which is raised and lowered by a
vertical screw. The top of the knee is a
dovetail slide on which a carriage moves
to give the y travel. The Y axis screw is
held in bearings in a casting bolted to the
top front of the knee and turns in a nut
attached to the underside of the carriage.
Photo 4. The top of the carriage is another
set of dovetails at right angles to the y
axis. Between these a second nut is
located within which the X axis screw
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Table 1

Ballscrew Assembly Loading Specifications

Pitch Screw Axial Load (N} Axial Load (N)
{mm) Diameter Dynamic Static

2.5 16 3500 5500

4.0 16 2600 4200

5.0 16 4600 7200

5.0 25 5100 12600

turns. The table rests on this upper
dovetail and the x axis screw is supported
by bearings located in cast housings
secured to each end of the table. Replacing
the bearings in the y axis front casting was
straightforward. The original bronze acme
nut was located by a turned spigot fitting a
hole bored in the carriage casting. Careful
measurement enabled a steel housing to
take the ballnut to be bored in the 4-jaw
and an accurate spigot to be turned on one
face. Photos 5 and 6. There are several
critical right angles here which need
checking and rechecking during setup and
machining.

The ballnut is held in the housing by an
M6 grubscrew. The end of the grubscrew
is turned dowvn with a slight taper to be a
tight fit in the hole provided in the nut. A
second grubscrew needs to be fitted in the
housing to locate over the backlash
adjustment point on the nut. A third hole is
needed to allow lubrication of the nut.
Careful thought is needed to locate these
where they will be accessible once the
components are reassembled. In my case
there was reasonably easy access from
under the knee for the first two screws but
| had to drill an access hole in the side of
the knee casting so that an oilcan could
reach the lubrication point. Photo 7.

It would be possible to do most of this
work by removing just the table and
carriage but the fitting of a rear bearing for
the Y axis is impossible without the
removal of the knee. The Myford has some
very substantial castings and a bit of
planning is advisable before beginning
dismantling. The table is best removed by
sliding it on to a substantial support (a
Workmate is ideal) placed beside the
machine. If the leadscrew and gibs are

removed first then no undue force is
applied where it should not be. The knee
has to be lifted off the top of the dovetail
slide on the pillar after moving the head
round to one side. This is straightforward
once the table and carriage have been
removed as the knee raising screw and its
bearings are then revealed. Knee lifting is
definitely a “three Weetabix job”.

Once the knee was on the bench the
awkwardness of fitting a rear bearing for
the y axis became apparent. The inside of
the casting is rough and does not lend
itself to a precise location for the bearing.
Eventually, after cleaning up the worst of
the flash, | was able to make up a 6mm
steel plate which was fixed to the inside of
the back of the knee with capscrews, the
plate being fitted with M5 grub screws at
each corner to act as adjustment jacks so
that it could be set truly perpendicular to
the y axis. Photo 8. This was most easily
achieved with the machined back of the
knee resting on a flat surface and a DTI
mounted in a stand resting on the same
surface. By sliding the DTI and stand
around on the surface and adjusting the
M5 screws accordingly the plate was made
parallel to the back surface of the knee and
therefore at right angles to the Y axis. This
was just one of the times | had cause to be
grateful to Myford for the accuracy with
which machined surfaces on the various
castings are set out in relation to each
other. A simple housing was turned for the
bearing which would eventually be bolted
to this plate. Photo 9.

It was time for a trial assembly with
sleeves fitted to the ballnut housing and to
the front bearings. In each sleeve a
concentric ¥ inch hole had been reamed. A
length of ¥ inch silver steel then allowed

3. A small stub of 16mm x 2.5mm ballscrew, ballnut on its keeper

and two swarf seals.
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shown here too.

2. Not a lot of reom. An upside down shot
of the table and carriage (it was on the
bench during fitting). The replacement
ballnut housing is shown with a steel
plug carrying a 4 inch silver steel rod
which was used for alignment. The critical
dimension is that between the top of the
bore and the surface of the housing
where it faces on to the carriage.

the various components to be lined up and
checked for free sliding movement. At the
same time the rear bearing housing was
located on the back plate and the securing
screw holes marked, drilled and tapped.
There are quite a few places where screws
have to be located with some precision
and | made a set of silver steel stubs with
conical points to be a close fit inthe 5, 6
and 8mm holes of the various
components. A tap on the end of the
appropriate stub then left a fine mark,
which could be picked up with a punch or
centre drill before drilling tapping size.

| had decided that the removal and
replacement of the screws and nuts should
be made possible without major
dismantling and it seemed a good idea
therefore to make intermediate register
plates to fit between the castings, which
held the main bearings for each axis and
the castings to which they were secured.
Photo 10. Each of these plates took the
form of a 8mm steel plate cut to the
appropriate outline, but larger than the

4, The carriage with the table removed to show the 28mm Acme
screw and the bronze nut, arrowed. Myford’s scraping is well
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(Above left) 5. Boring the ballnut housing in the four-jaw.
(Above right) 6. X axis ballnut housing showing he corner chamfer needed to fit under the table. The two holes on the chamfer are for
the ballnut locating screw and the backlash adjustment screw. The small hole in the end face is for lubrication and lines up with a cross-

drilled hole connecting to the bore.

7. Oval lubrication access in the knee

bearing castings. In this extra area of the y
axis plate two 6mm holes were drilled for
screws to locate the plate on the knee,
while 8mm dowels were fitted to the front
of the plate to locate the bearing casting
precisely. The set up sequence was as
follows. The bearing casting was located
on the dowels of the register plate and
then both were fitted over the axis while
the two 8mm fixing screws for the bearing
casting were fitted. The whole assembly
was then centred to give free sliding
movement to the carriage while the 8mm
screws were nipped up. 5mm diameter
holes were then drilled using a power drill
into the knee casting located by the

8. Knee tapping! My pillar drill is at its limit here to drill and tap the four fixing holes for
the levelling plate which locates on the inside of the knee and takes the rear bearing
houising for the y axis.
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“extra” holes previously drilled in the
register plate. Once tapped, 6mm cap
screws could be fitted into these holes,
which then held the register plate securely.
Subsequent dismantling left the register
plate in place so that on reassembly the
bearing casting could be relocated on the
dowels thus aligning the bearing correctly.
This has turned out to be well worth the
extra work. Photo 11

Fitting the X-axis

The set-up of the bearings and nut
housing for the x-axis was very similar and

9. The knee casting showing the rear
bearing housing for the Y axis mounted
on the levelling plate. Two levelling grub
screws and two fixing cap screws for the
plate can just be seen above the bearing
housing.
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10. Y axis components, before cleaning up. The mounting plate for  11. Y axis, showing the bearing housing, studs to locate the
the rear bearing housing is not here. It was already set up in the stepper motor tube and half of the Oldham coupling.
knee casting.

inner face of the casting had been bored
concentrically although for no apparent
purpose. While muttering another prayer
of gratitude to the splendid people at
Beeston, it was no great task to turn up a
sleeve for this inner bore to make it the
same diameter as the outer one and fit
the pair of angular contact bearings.
Photo 12.

Once again, | fitted a register plate
between the casting and the table. This
time, however, | did not use dowels.
Instead, | Loctited a collar into the bored
hole for the axis in the register plate. The
outside diameter of this collar was then

12. X axis left hand end bearing housing, turned to be a good fit in the bore of the
inner sleeve and two ballraces. (At this casting in which the bearings had been
stage | did not have the angular contact fitted. Photo 13. This provides a neat and
bearings). positive location. The right hand end of the
axis is supported in a needle bearing
made easier by placing the table upside courtesy of Arc Euro Trade. This bearing is
down on the bench and then assembling pressed into an aluminium housing made
the various components to it with the to locate on Myford’s end casting. Photo
carriage removed from the knee for this 14. Provision has been made in the fittings
purpose. There is very little space for the at each end of the X axis for a neoprene " ) " )
nut housing here and careful thought had washer to be fitted within the casting to 13. Xa-x:s register Plate, bo-mrg f‘he ring
to be given to the location of the nut act as a swarf seal. on which the bearing housing will locate.
locking screw and backlash adjustment so Photo 15 shows the work on X and Y
that they could be accessible. axes completed. wishes to discuss my approach they are
The left hand bearing casting originally Work on the Z axis will be covered in a welcome to contact me via e-mail at
had just one ballrace. Fortunately, the follow up article, but meantime, if anyone edwards@fullacott.plus.com .

14. X axis, right hand bearing housing. The twe blank holes locate 15, X and Y axes complete,
on register pins in the grey casting behind.
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TRADE COUNTER

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

Warco New products

Three new items have been announced for forming sheet metal, a Mini Bender,
Mini Slip Rolls and a Vice Brake. Both the Mini Bender and the Slip Rolls have a
nominal width capacity of 12in. or 300mm and are intended for light sheet
material of up to 20g (1Tmm) and up to the width capacity, although in each
case, narrower material of greater thickness may also be handled. Cost of each
of these is £89.00. My guess is that these will find favour amongst enthusiasts

working in smaller scales probably below one inch to the foot, particularly in
model rail circles.

The third item is a Vice Brake, a punch and vee tool for use with a bench vice,
and available to suit vices having 4in. 5in. or 6in. jaws. The punch blade is
segmented so that the four inch device, which | have been able to try out, can be
configured as 1in. 2in. 3in. and 4in. as supplied. In addition, if needed, the blade
might be cut to give a specific length. Setting up is a very quick procedure —
open the vice, locate the punch and vee, then get on with the bending. The first §
clever bit is that the parts of the tool are held in place on the vice by powerful WarcoVB1 Vice Brake installed and
magnets, so no fiddling about trying to hold parts of the tool and the work with i
one hand while winding in the vice with the other. The second is in the form of bendiig shoot huass
the Vee, which has a base slot a little wider than expected. The result is that thicker material can be bent up to 90degrees in
the main Vee but thinner may be formed to more acute angles in the base slot. The accuracy of work produced will no
doubt depend on the condition of the vice, and here | found that the addition of a thin piece of card packing gave more
precise tool alignment. It was then easy to produce nice crisp bends in a bit of scrap sheet brass. Accurate positioning of
bends demands accurate location of the work. In standard form working to scribed lines will give good results. For those
demanding tighter tolerances, it should be straightforward to drill and tap the vee to accommodate a couple of
bars to carry a position stop. This would bring a basic budget tool
up to the realms of quality fly press work. Prices for the Vice [T L
Brake variants are 4in. - £15.00, 5in. - £16.50, and 6in. - £18.00. i
For more details on these and other Warco products phone
01428 682 929 or visit www.warco.co.uk

Warcae VB2

With thin material,
bends beyond
90deg. are possible

The Mini Bender
from Warco

WarcoMinislip
Mini Slip Rolls
(Warco)

MEW Index

Southern Springs & Pressings

The index for MEW was traditionally
maintained by Harold Hall and a year
or so ago, the baton was taken up by
Barry Chamberlain. The Index is
currently available in DOS format from
Barry at CAHW, 43, Waller Drive,
Banbury, Oxon, 0X16 9NS Telephone
01295 255 744. Price is £6.00 for within
the UK and £8.00 for non UK orders.
Both prices include post and packing.

Literature was recently received from this company outlining their capabilities in
high quality springs, circlips, R clips ete. Whilst they do not have a standard
range, they do welcome enquiries for small quantities as might be typical of the
home enthusiast. A look at their website may be of interest to readers as not
only are details of products available, but also their booklet "Springs and
Pressings" which gives design guidance, may be downloaded free of charge.
www.southernsprings.co.uk
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L. S. Caine Electronic Services

Uncased ! Upmarket
“Industria’”

.version

Micromill

The following announcement was received from Lester Caine:-

Expanding Range
“L.S.Caine Electronic Services is please to announce a major addition to the The Model Engineers Digital Workshop range.
From the 1st of July, Shumatech, DivisionMaster and YADRO will be joined by the MicroMill CNC range.
Jeremy at Quantum CNC is joining fellow users in having fun attempting to complete all those projects he has been saving for his
retirement, and we will take over the sales and support of the Quantum CNC product range. We have no doubt, however, that Jeremy
will continue to make his expertise available if required.

There is method in our madness, in that the increasing range of kits requires a number of new machined boxes and other
com ponents for which a CNC mill will be most useful, so in addition to selling the MicroMill we will be using it ourselves in our own
production.

MicroMill

It is actually an interesting time to take over the MicroMill, since Microproto Systems who manufacture the Taig based MicroMill
Desktop CNC Machining Systems have just announced an optional closed loop version of this machine, using a Mach3 interface in
place of the earlier DOS based MPSPRO machine interface. We plan to upgrade the fully enclosed Industria version of the MicroMill to
the closed loop machine since it will provide higher cutting feeds and potentially greater accuracy. We will retain the uncased 2000LE
open loop machine for those of you on a budget, and are looking at the possibility of providing an upgrade to existing customers to
the closed loop controller.

In order to provide a fully stand alone machine we will be adding an option of an ITX based small profile computer and LCD screen
already configured with the relevant software. In the Industria version this will be fully integrated, so that when we deliver a machine
it is just a case of plug in and switch on.

The MicroMill versions of DolphinCAD and VCarve will continue to be supported, and we plan to add a CNC Router table in the
future, which will form part of the CNC kit packages which are currently in the pipeline. The switch to Mach3 for the MicroMill
Industria fits nicely in our plans to provide a low cost 'DIY' system, using the same front end software as the fully enclosed and safety
com pliant Industria package.

Tacho Range

We have a new range of kits based on the designs from Tony Jeffree has just had published in Model Engineers Workshop. We will be
offering complete kits with a machined case for the two different display options in the near future. Or just buy the bare boards and
do it yourself. Contact: Lester Caine - eMail: lester@lsces.co.uk Tel: 01386-852122 L.S.Caine Electronic Services 25 Smallbrook Road,
Broadway, Worcestershire, WR12 7EP”

Chronos Laser Centre

| mentioned this briefly in the last issue but at that point had not had the opportunity to give it a
try. The leaflet suggests coating work with making blue, which will absorb some of the laser
output making the dot appear smaller. To try out repeatability of positioning, | blued a piece of
aluminium, scribed a single line, placed it on the mill table, then moved the table away and back
in both directions, checking the position with the DRO. After a bit of practice, | was able to get
within a couple of thou either way, probably more than sufficiently accurate for most work, and
certainly better than scribing then centre popping then drilling. As it mentions in the leaflet, unlike
"wobbler" type centre or edge finders this device is "direct" in that you do not have to the
opportunity for error when allowing for half the diameter of the wobbler. One point to note, to
ensure concentricity, the body and arbor are machined from one piece of aluminium. So, to
preserve the accuracy, whem mounting in a chuck, tighten the jaws only enough to grip. Price for .
this is £66.95 and UK mainland carriage. Contact Chronos on 01582 471 900 or at Unit 14 s S
Dukeminster Estate, Church St. Dunstable, Beds, LU5 4HU see the on line catalogue at Laser centre in mill directed at
www.chronos.Itd.uk blued plate
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CO-AXIAL
CENTERING
GAUGE

As a follow up to mill head
seiting, Peter Rawlinson
presents a device to rival the
commercial article and offer
added convenience.

1. Commercially available “Blakes” gauge.

decided that it was in fact very simple and
excluding the value of the time would cost
some £15.00 including a 1%in. dial gauge.
(These are frequently on offer at under
£10.00.) So | rang him back and said that |
would design one and let him have a
drawing, but the exercise then escalated
so that | built the one in the photograph to

The grey cells are
stirred

During that evening | wondered how
difficult it would be to make a similar
gauge in the amateur’s workshop, and

Background

Readers who have read my earlier
article on adjusting the vertical setting
of a mill head, (Issue 116) will have no
doubt noticed that | use a device which
was purchased many years ago called
“A Co - Axial Centring Gauge”
manufactured by Blakes. This is a
professional gauge and the price
nowadays reflects this; they are now in
the order of £180-00 including the
dreaded VAT. Typically when setting a
mill head, or centering up a workpiece,
a DTl is fixed in the spindle and rotated
whilst in contact with either a surface
parallel to the table, or the work. In
order to watch the clock all the way
round, you need to be able to look
around from the rear or use a mirror.
This unit saves the very awkward use
of a mirror or the gymnastic
contortions, as the gauge can be kept
facing forwards whilst rotating the
spindle.

Soon after this previous article was
published | had a phone call from Tony
Skinner who lives near Glasgow asking
about this gauge as at the time a well
known tool supplier was offering the
gauge at about £120-00, which is of
course a substantial saving. He was
wondering if this was the same article
and | assured him that indeed it was.

prove the design and eventually wrote it
up as this article.

Of course some precision is required as
would be imagined in a measuring
instrument, but even this is less than | first
thought. The shaft must be a good sliding
and rotating fit in the tube (without play).
This can be accomplished by either
reaming the hole right through the tube or
by fitting bushes at each end. The
professional unit seems to have either ball
bearings or needle rollers, and inside these
a sliding bronze bush. (You gets what you
pay for!) The other precision requirement
is that the two rubbing pressure surfaces
(for the gauge and the toggle bracket)
must be parallel to each other and located

¢ and mac -

Anii-rotationt

imachine face

f1 s0

™y

an Assembly.

= Main Shafi
Loctite 1o shafl.

4 ba.Grub screws.

Upper Pressure rang.

T Gauge Holder.
o .
mmitted | Loctite or soft solder.
m Viej £ I |
" T |
ige 40 mm.Dia. :| b siide St

i

~— 4 ba. Grub screws

— Loctrite or soft solder. |

Lower pressure ring.

Toggle Bracket. \

Feeler. \

2. Home built unit complete. 3. Various component parts.
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4 ba. (

Loctnt

Lower

4. Detail of toggle and feeler holder

(commercial itern).

5. Close up of toggle bracket and associated parts.

FIT ANTI
ROTATION ARM

DIAL GAUGE
40mmDA.

TOGGLE
BRACKET

HANDSCREW——

GAUGE OMITTED —
FROM VIEW

—~———— MAIN SHAFT
LOCTITE TO SHAFT

4BA GRUBSCREWS

UPPER
FRESSURE RING

GAUGE HOLDER

~— LOCTITE/SOFT
i SOLDER

™ SLIDE TUBE

: / 4BA GRUBSCREWS
; / LOCTIE/SOFT

SOLDER

il LOWER
i MSSURE RING

TOGGLE
BRACKET
FEELER

Fig. 1 General arrangement

©

126mm

3mmDIA.—//

Fig. 2 Shaft

Silver steel 10mm dia

m
|
I
|
I
|
I
|
|
I
I
|
I
|
|
|
|
|
|
|

il

1

inE

R5mm
3mm

6. Gauge holder detail.
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7. Detail of return spring.
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8. Anti-rotation bracket.

at 90degrees to the shaft and the outer
tube axes.

Ensuring accuracy

This can be accomplished by mounting the
pressure discs on the respective parts,
(shaft and tube) and finish machining in

situ. This is best done by Loctiting the
pressure disc in place, mounting the shaft
between centres and then finish machining
the pressure face. The final job is to cut the
slot for the toggle. In the case of the tube,
the bore should be completed first then
mounted between centres and the outside
diameter turned to finished size. This is
then followed by fitting the lower pressure

disc, Loctiting into place and again finish
machining the pressure face.

The gauge holder is held in place by a
grub screw and there is nothing critical in
the machining. The clamp screw has also
doubled as the anti-rotation mounting. The
gauges usually have either an 8 mm or
similar imperial mount size but check
before machining.

The only other parts are the toggle
bracket and the * Feeler “ holder and these
are fiddly, rather than complex. For the
first of these, | started with a piece of brass
about 50mm wide by ¥in. thick and long
enough (about 100 to 150mm) to hold in
the vice, then machined across the end of
the material to give a datum. This was
followed by machining the long slot in the
toggle bracket using a 2mm slitting saw on
the end. | then moved on to drilling and
reaming the two holes. The material was
positioned in the vice using an end stop
and the top rebated machined. The part
was then turned over (remembering to
locate the datum end against the end stop)
and the second rebate completed. This
part was then cut off and the remainder
completed by hand using a 1in. wide band
sander. The “ends” of the toggle arm
require polishing, as do the pressure faces
on the discs.

Assembly and test

The whole gauge was then assembled and
tested by simply revolving the feeler
holder against the gauge. This test showed
that the reading was a total of 0.02mm out,
{0.017mm or 0.0004in. on the radius) |

— 10mm |

REAM 10mmDIA.

36mmDIA.

15mm

18mm )

i—ﬁ? I\—W -1 SIS
! |
\_ [
TAP 4BA
- ~——15mm

Fig. 3 Upper pressure ring
10ff. Material to suit. Brass or steel. i

[e—— 36mm — -

i1 01
|

Fig. 5 Lower pressure ring

15mmDIA.

REAM TUBE THOUGH SLIDING FIT
ON SILVER STEEL

Fig. 4 Slide tube
1 Off. Brass or PH. Bronze.
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would deem this to be very satisfactory as
the tool is only used as a comparator and
the adjustments are only used to reach the
smallest variation. However | did wonder
where this discrepancy came from and
found that the silver steel shaft had a
minute curve in it. | decided that the
magnitude of the error did not justify the
manufacture of a replacement.

This would of course be easily rectified
if grinding equipment were available as
the shaft and pressure ring could be
accurately ground at one setting.

Operation

To use this gauge is simple. For an
example let us assume we wish to cut a
slot across a 20mm diameter bar and this
is held vertically in the vice on the mill. We
therefore wish to start by ensuring that the
mill spindle is accurately centred on the
waork. First fit the gauge into the mill

spindle and mount a stop for the anti- 9. Device in use on mill to set head vertical.
rotation arm. Then using the X & Y axis

handwheels, adjust the material so that it ©

lies approximately under the centre of the

gauge. ls— 31MIM ——

Swing the feeler so it touches the
outside of the material. Rotate the mill I
spindle and watch the gauge. By 15.5mm F e
adjustment of the X & Y axes the 3mmDIA. REAM
“Variation” in the reading will diminish till P ) i

— 1.5mm ji
ground) most bars are finished by a rolling :
process and may not be perfectly round. \

Hence there will always be some slight

RPM.), but the first revolution should be :

done by hand to make sure nothing fouls Fig. 6 Toggle bracket
or is under excess pressure. 1 Off. Material to suit.

R4mm =]

R1.5mm

no further correction is possible. Your bar
is now central. smm 375
” ; ; i — — 3.75mm

If dealing with unmachined material, it
variation. L 105mm
If you have variable speed control going 3mmDIA. REAM
down very slow, then it is easier to carry

should be noted that (unless precision A
this out under power (approximately 15

o 2mm

Legitimacy

Of course the old adage of patents will L THREAD M5
arise again and this has been discussed at
length in previous issues of the magazine.
However, to reiterate: - As long as the
individual is making only one for himself
then this is perfectly legal.

| hope readers will look into the making
as it does make mill centering and
alignment very easy, especially if the mill
backs onto a wall and there is no room at
each end. One disadvantage, which does
arise, is that the dial gauge cannot be
readily removed for other uses. However,
if “multi use” of the gauge is required,
then a simple modification can be - SR ERIO e
incorporated, and a supplementary sketch — 10mm ———
is included for those who wish to enjoy
this added versatility.

As before | am happy to help if | can but 6.5mm - —
phone only please and | will not ring back 3mmDIA.
for obvious reasons. You can send an
Email prior to calling (please give two days | \,EI

\— LENGTH TO SUIT

Fig. 7 Anti rotate rod and
gauge clamp screw.

notice as emails are not checked on a daily

basis). Email:- ]

www.piprawli61@tiscali.co.uk
Peter Rawlinson, Charing, Kent. 01233 L— imm

712158, Fig. 8 Pivot screw

© : 1 Off. Silver steel, Thread 4 ba.
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Fig. 12 Gauge - 26mm

21mm housing
1 off. Brass ! 16mm

4mmDIA. 2mm
R4mm [~ Smm

REAM 4mm

R10mm

REAM 3mm

—12mm

Fig. 9 “Feeler”-holder—— ——- - - - —
1 Off. MS :

t '
3mm Ly
G‘jﬂ THREAD 4BA —\\ (]

KNURL —-—-—-—-—g_——

Fig. 10 “Feeler” various make 7mm :
as required
MS. Harden

Fig. 11 Thumbscrew

1 Off. MS.

Fig. 13 Alternative gauge
housing

NEX'I' ISSUE

Coming up in Issue No. 119 will be

Lever Locking Topslide

+

& AC
Alan Jackson describes his device seen El/ \ / \ TIME
at Sandown Park which allows radial e
and angular movement and also
incorporates a withdrawal mechanism

A, BASIC ELECTRICAL THEORY
Basic Electrical Theory
Harold Hall starts a short series
giving guidance on electrical topics. ml Grinding With
Quorn
Joerg Hugel reports|
Chester 626 on further work to
achieve high
Mike Haughton reports after a year or performance
so, of experience with the machine. \ regrinds /

Issue on sale 6th October 2006 (Contents may be Subject o change
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Scribe a Line

Dick Gays writes:

Ken Thornton's article "Making Chuck Jaws" in MEW issue 116 is very interesting and
certainly made me think. How many times have | changed my jaws, carefully cleaning
them each time, and utterly failing to notice that the teeth are off set to one side as
Ken points out. A quick check on my own jaws confirmed that this is indeed the case.
Ken mentions that it had been suggested to him that this offset assists the tightening
qualities when using the chuck. Depending on your interpretation of what that means,
it is probably right, though I think a little more can be added.

If a line is drawn perpendicular to any tangent at the point it touches the
circumference of a circle, that line will pass exactly through the centre of the circle. If
two such lines are drawn in different places for the same circle, then they meet exactly
in the centre of the circle. It might be thought that if the same thing was done with a
scroll instead of a circle, the results would be the same but this is not so.

| have drawn a scroll as near as | can to the dimensions of Ken Thornton's chuck
scroll, {in black, Fig 1) and added concentric circles (shown red) increasing in size by
3mm to represent the pitch of the scroll. From a point where the scroll curve crosses
one of the circles a short arc is drawn and then two straight lines are added from the

centre of this arc, to where it crosses the scroll curve and to where it crosses the true circle. On my

o
drawing these lines are 3.9 degrees to each other. (see enlargement Fig 2). Drawing a line from the %40
cross over point 3.9 degrees away from a line going from the same point to the centre of the circle pre—
shows a gap of 3.11mm from the centre of the circle. Note that repeating this process from at least G TR !
two other places will prove that the scroll does not have a fixed centre in the way that a circle does, R R SR

it all depends on which bit of the scroll you mean.

Could it be that the Tmm offset found by Ken Thornton is the average offset between the inner
and outer part of the entire scroll? If my drawing is accurate which | doubt, it would indicate that if 4
instead of using a square to find the offset of the jaw teeth, a protractor set at 93.9 degrees would Fig. )

find the centre?

R48.50 mm

Fig. 1

No doubt someone who really knows will give a better explanation, but until they tell me I'll

accept this one.

Dyson Watkins
writes

| was recently given an incomplete
device which | guess has probably
been a tool and cutter grinder. |
have since attempted to find further
details of it on the internet but to no =
avail. There is no maker's plate or e
other identification of any kind.
Hopefully there may be someone
amongst the readership of MEW
who could cast some light on its
origin.

The drive shaft carrying the
grinding wheel is spring loaded.
The spring is fitted between the

R.H. end of the bracket and the
wheel mounting. | assume that
the pulley was driven from a
separate motor, that there was
no provision for adjusting the
cut incrementally but simply
allowing the material to be
removed by the spring action.
The wheel has a very fine
structure and so it could simply
be a lapping device.

| would be interested to find
any details of the missing parts
or possibly obtain a copy of its
user handbook; costs
reimbursed of course.
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Alan J Munday
writes:

In Ken Thornton's article on “"Making
Chuck Jaws", he queries the reason for the
offset. The answer lies in the mathematics.
The seroll is an Archimedean spiral. The
radius of curvature at any point on the
spiral curve is equal to the radius at that
point. This shows that the measurement of
27.5mm chuck jaw radius makes sense in
fitting the curvature of the scroll at the
inner radius.

The centre of curvature lies on a line at
right angles to the tangent at the point on
the spiral curve. This is not on the radial
line to the point on the curve but is offset
from it. The offset of the centre of
curvature from the radial line is equal to
pitch /2pi which in this case is 6/6.283 =
0.955mm which shows how good the
measurement was.

So the offset is not to do with the
tightening qualities but to make the radius
on the jaw fit the curvature of the scroll. |
see no mathematical reason for the other
radius of the jaw being 48.5mm

Dave Fenner

comments;

Regarding Alan’s final point, the 48.5mm
radius allows clearance as the teeth move
at the outer part of the scroll. He also tells
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Mike Edwards writes:

The accompanying photographs illustrate the modifications | have carried out to my new Myford lathe.

| had fitted a door on my previous Super Seven to keep the storage area clean, on the inside of which, racks were fitted for the
collet set and centres. However on the Industrial Stand, the opening is really too wide for fitting a door, so as you can see from the
photographs | have fitted drawers. The right hand side of the cabinet was jig sawn out to allow me to make use of the area to the
right of the central drawers, this is where my large drills and machine reamers are stored. All of the drawers are mounted on

industrial runners and work very well, with little effort required to move them. The lower section of the cabinet has a "drop down flap

with storage behind for face plates etc. Also shown in the photos are my saddle stop arrangement, and saddle lock screw both as

fitted to my previous machine.

me that he has been working on additions
to his CNC Utilities software, and that a
package will be available soon for cutting
scrolls and chuck jaws by CNC methods.
Note, that as with the earlier program, the
software generates step and direction
signals at the parallel port, for direct
connection to stepper drivers. As with the
earlier work, the package will be available
for free download from Colin Usher’s
website.

In addition, | must thank Wolfgang
Vogelbien who emailed from South Africa
also to point out the reason for the offset.

Steve Scanlon
writes:

Please find below a brief resume of the
model engineering course we offer at
Guildford College and which may be of
interest to readers in our locality.

Time: Wednesday 13.30 to 16:30 or 18:00
to 21:00

Contact; Steve Scanlon, School of
Technology, Guildford College, Stoke Park,
Guildford, Surrey, GU1 1EZ

Telephone:01483 448500 or College advice
and information centre 01483 448585

Course name: Machine Shop
Appreciation / Projects in Engineering

It is a course aimed at both beginners
and more experienced metalworkers who
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wish to use the extensive machine shop
facilities at Guildford College. You need

| will be delighted to hear from any
MEW readers interested in joining our

NO formal entry qualifications or previous course.
experience as there is a large number of
exercises that can be chosen from that
take you through a series of simple steps PEl"er G Shﬂw
allowing you to use lathes, mills and other writes.
®

machines proficiently. If at any time you
wish to further your skills on a project of
your own choice the necessary help and

Because of the limitations of my current
lathe milling setup, | have been looking

guidance will be given. More experienced
students can work on their own projects at
their own rate.

into the purchase of a small milling
machine such as the Sieg X1 or X2, and
their clones from Warco, Chester,
Axminster etc. or the Warco ZX15/Chester

A broad sample of the work undertaken
includes students working on model
steam locomotives, traction engines and
stationary engines, restoring classic cars
and motorcycles and making and repairing
machine tools.

Mr. J. A. Lewis writes:

Taming a Chester champion mill or repeatability
repeatability repeatability. No it's got nothing to
do with politics or lasers just plain engineering
by putting a slide on the round column to keep
the head from moving when raised or lowered.
The mark one job works spot on. Although the
slide may be more robust if it was 2in x %in.
instead of %in x %in. that was all | had in stock at
the time. The fixed slides with the gib strips,
which are held by loose pegs could do with
strapping together to stop any spring when the
gib strips are adjusted. Mark two coming soon.
Have fun.

Champion. | would be interested in
receiving any comments, good or bad,
about these machines. My email address
is latheman@hbtinternet.com.
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Ted Wale of Nova Scotia writes:

In issue #114 Jim Whetren detailed a modification to his lathe tail stock
whereby the usual spanner and nut locking in the front is replaced by a
lever at the back. The sometime interference of the compound slide with the
fixing is removed and the spanner consigned to the tool box. Excellent! |
had seen several tail stock locks intended to achieve this but none really
turned me on until | saw Jim'’s design. | made a kit for my 10in. Southbend
and it worked like a charm as soon as | had overcome a slight problem due
to the 1942 Southbend castings (60 years ago wartime standard) being
rougher than present day items and the resultant interference with the
under-way shoe eliminated. The tail stock is seen in photo #1 which looks
and is very similar to his Prazimat. Well done Jim.

| also have a 6in. Craftsman lathe and, in view of the success with the
Southbend, | immediately started to fix up this with the same modification.
However | ran into some problems which took time and effort to overcome.
The purpose of this letter is A) to recommend strongly the mod. to all
modelers who are owners of "spanner lock machines" and B) to warn such
owners of the possibility of problems and some of the things to check
before starting on the smaller lathes that many, like myself, own. The
problems are easily overcome when identified in advance.

We have to realize that the spanner/nut fixing is a relatively simple fixing
not requiring much from the parts involved while the Whetren fixing is a
fairly tight design requiring reasonable accuracy of the few parts used. This
is not a criticism of the spanner/nut desig ners- rather their system is a good
production design which works well with the least machining of the parts
which helps keep production costs down.

As this is a smaller machine, | reduced the height of the Bearing
Block/Lock Plunger to 1.125in. but kept the diameter of the Cam Spindle at
0.500in. as designed by Jim, as any reduction here could prejudice the
clamping action. In photo #2 is seen the same view this time of the
Craftsman tail stock. Firstly, there was not sufficient room top to bottom of
the cavity where the new fixing had to go. Even when | had machined away
all that | thought was safe under the T.S. shaft housing it was tight-(note 1).
Hence the reduced height of 1.125in. Secondly, there was not sufficient meat
in the vertical back wall of the housing to safely carry the cam spindle hole.
This hole is really a bearing that supports the spindle during the quite firm
force needed to lock the T.S. | had to mount a bearing bush as seen in photo
# 3 and this also had a little problem. The casting was not even thick enough
to allow for full spot facing of the seat for the bush. | could only make this
spot face over about 225 degrees before the casting wall was getting
dangerously thin. So | mounted the bush with three bolts as seen in photo
#2 all below the half diameter and carefully packed it into the spot face
cavity and under the top half with slow curing epoxy( wonderfully useful
stuff for a job like this) after carefully adjusting the bolts so that the bush
hole was horizontal and true. Thirdly, the face on which the nut sits in the
original was not level. It was just as cast and fettled (again no criticism) so it
had the casting draw angle. | had to machine it flat as seen in Photo 2. The
resultant step in the metal (note 2) - at the back shows how much had to
come off. | missed this first time and nothing would line up nor operate.

A new fixing bolt of 0.375 x 24 was made and this finer thread made the
final adjustment much easier (I found this out on the Southbend). Also the
manufacturing method needs to be changed. Because the new bush has to
be drilled before mounting. The system becomes:- 1) Make the parts without
drilling the cam spindle holes and without reducing the height of the Lock
Plunger by the 3mm for working clearance. 2) Mount the Bearing Block/Lock
Plunger assembly in place (with a grub screw to hold them firmly together)
and lock tightly by the new bolt. 3} Drill, from the rear, the 0.500in. dia. cam
spindle hole in the Block/Plunger using the bush hole to set and guide the
drill. 4) Disassemble and complete all the parts as given by Jim. This is no
more work but just a different order of the steps to accommodate the
bearing bush addition.

The completed Craftsman Tail Stock is seen in photo 4 and it operates as
well as that on the Southbend. Both are a joy to use. Please don't let any
reader be put off thig little job by anything | write here. This letter is meant
to encourage and help with the few differences that arise on different
smaller machines.

Southbend Tail Stock

Photo # 1.

Craftsman Tail Stock Machining Photo # 2.

Added Bush Photo # 3.

o ! Craftsman Tail Stock

NOTE. To avoid confusion. The machined surfaces labeled 1 & 2 in Photo #2 do not go through the casting. This can be seen in
Photo 3. In Photo 2 the bright machined surfaces show up as the same colour as the white backdrop

Bob Stageman

writes:
On the subject of the motorcycle lift,

mentioned in a recent "On The Editor’s
Bench", | actually have two, but one was

August/September 2006

made by a friend many years ago. | came
across his number the other day and
called him to say that the lift (the old
original design) is still working well, and
has he got any more. Apparently his
assistant has now taken over and my old
mate Norman has retired. There are still a

couple of the most recent design available
at about £185 unpainted and requiring the
supplied wooden top to be fitted. The
design can be seen on his website
www.dragonflyforge.co.uk but these will
probably go soon after which an updated
version will be produced.

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

TINA RACHEL
1" Bore x 1.1/2" Stroke - Slide Valve P Unusual wall mounted Steam Engine, based
O gt 5 Widh 6 » Weigh 411 Kiog “’r] Ot Lieinal of Gemany i 1662
eight 6" Wi " = Weight 4. ilos ; t
Complete with full building Manual, Drawings NEW I Cylinder 22mm bore x 40mm stroke

Flywheel 170mm dia. Machined by request.
All drawings are in metric
Top quality Iron and Gunmetal castings
26 professional A4 drawings
Build this beautiful engine for just
£150.00 + £7.00 Carriage to mainland UK
All prices include vat

and Materials ( Hardwood base £15 extra ) SUZANNE | f

Unbeatable value at this price h

£145.00 + £07.00 Carriage to mainland UK
All prices include vat

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

MULTI -TUBULAR BOILER KIT

Runs on Coal - Gas - Spirit NEW

4" dia. x 16swg Copper tube - 8.1/2" high | Redrawn by Willie Schneeberger of Switzerland _ Al RACHEL
25 5/16" x 20g Copper tubes Top quality Iron and Gunmetal castings il 5
Firebox 3.1/2” dia. 3.1/2" long 20 professional A4 metric drawings 3 i 1
Working pressure 80 psi. Cylinder 30mm Bore x 48mm Stroke 1l : i
Suitable for all above engines Flywheel 180mm. Machined by request. { ¢ 1
£65.00 + Carriage £7.00 to mainland UK This fantastic engine can be built for just & f =~
Set of 6 Fittings £85.00 ; £250.00 + £7.00 Carriage to mainland UK L |
All prices include vat = Al prices include vat ’
Pictures are illustrations of models when built by our customers
PLUS OUR USUAL RANGE OF LOCOMOTIVE DRAWINGS - CASTINGS - MATERIALS
7.1/4°G Tich 0-4-0 | some of our excellent Steam Fittings for all |3-1/2°G Britannia 4-6-2
714G 1366 0-6-0 | our Locomotives and Stationary Engines | 3.1/2'G Molly 0-6-0
5"NG Dholpur 2-8-4 _ 3.1/2"G Cant. Lamb  0-4-0
5'G Butch 0-6-0 F 3.1/2"G Petrolea 2-4-0
5'G Chub 0-4-0 : 3.1/2"G Iris 0-6-0
5'G Simplex 0-6-0 ; : 3.1/2'G Doris 4-6-0
55 Springbok 4-6-0 E l} i * 3.1/2"G Rainhill 0-2-2
5G King John 4-6-0 @ 3.1/2'G Heilan Lass. 4-6-2
5G Dean Goods 0-6-0 S;) ee & Elbow Castings ﬂ 3.1/2'G Rob Roy 0-6-0
5'G 2251 0-6-0 | | 3.1/2"G Miss 10to 8 4-4-0
5'G Firefly 2-6-2 3.1/2"G Juliet 0-4-0
5'G Mogul 2-6-2 3.1/2'G Virginia 4-4-0
5'G Peggy 0-4-0 312G Maisie 4-4-2
5'G Twin Sisters  0-6-0 (‘ = | 3.12'G City of Truro  4-4-0
5'G Pansy 0-6-0 3.1/2'G P.V. Baker 0-6-0
5'G Tich 0-4-0 %3 u
5'G Combpyne 4-4-2T] - - ﬂ Radial Tank L.S.W.R. 415
5'G Nine Elms 0-4-2 L.S.W.R. A12Class - Beyer Tender
5'G Salisbury 4-4-0 L.S.W.R. 460 Class
0'G Princess Coronation 4-6-2 2.12'G Southern Maid 0-6-0
0'G Morris de Cowley 4-6-2 2.1/2"G Austere Ada 2-8-0
0'G Hertford Hall 4-6-0 2.12'G Olympiade 4-6-0
0'G Royal Scot 4-6-0 2.1/2"G Fayette 4-6-2
oG Josie 4-6-4 2.112'G Purley Grange 4-6-0
0"G Bat 4-4-0 RAINHILL 212G Dyak 2-6-0

GLR DISTRIBUTORS LTD. UNIT G1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglr@btopenworld.com
Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for Hardback Catalogue
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Getting to the venue is easy with trains, tubes and buses. For further travel
information please visit: www.eco.co.uk or call +44 (0)20 7385 1200

Kensington Olympia (Isimliine thains)
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Olympia is served By e finll oy Huss rontbss
Hammersmith Road 9, 10, 27, 28, Holland Road 49, North End Road 391




INRED
OPEN WEEKEND

-9TH & 10TH SEPTEMBER ——

ATTRACTIONS INCLUDE CLASSIC MOTORCYCLES,
LIVE STEAM, BRAISED TRACK, STANLEY CAR AND MORE

3 iety with a selection of finished and part-finished models.
exhibiting a selection of his Stirling Hot Air Engines. On site catering.

QD NEW

. -. . | Itern No 7073 Itern No 8981MW

= Vice Mounting PROD UCTS = Table size: 8" X 7~

= Segmented blade - Traverse: 414" x 33/4"

- Folds up to 90° FROM - Height; 41/4”
- Capacity: 12” X 16 sw :

Vice not included
MINI SLIP RoOLLS CoMPACT VICE COMPOUND TABLE
ltern No 7072 Item No 5411.DH6 Itern No 8980MW

= Table size: 714" x 47
= Traverse: 3" x 2°

= Ground slideways
- Hardened jaws

 Vice mounting
- Roll dia.: 13/16"

““& - Wwire grooves with rebates - Height: 4°
- Rear pinch rall - Front jaw with two £125.00
£89.00 vertical and one horizontal vee
Vice not included - Opening 21/4”
= Opening 33/4" in the rebates
Item No. 5478 £39.00 COMPOUND TABLE
ltern No 8982MW

- Exceptional value
- Swivel, calibrated base
- Close grain cast iron = Good quality
» Hardened jaws = Close grain cast iron
= Jaw width: 3” * Ground slideways

£49.00 * Rigid, hardened jaws

3" £12 4 £14

458" £18.00
Iltem No 5411.DHS5

- Perfect for the smaller mill

= Jaw width: 23/2"
- Ground slideways

= Table size: 12" x 51/2"
«Traverse: 8" x 43/8"
= - Height: 43/4"

£185.00

£15.00 8% £16.50 [68£18.00
s vl (ALL PRICES

 dlameies Eﬁﬁ%‘?ﬁ&iﬁb“"‘*

£45.00

WARCO - continuing to respond ic r”rf""m’?’ff“f dermand

Warco, Fisher Lane, Chiddingfold, Surrey, GU8 4TD Fax: 01428 685870
www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk



WORKSHOP PRACTICE SERIES

1-Hardening, Tempering & Heat Treatment
(Tubal Cain)

A comprehensive exposition of the structure of
steels and the effects of different heat
treatments, particularly in respect of tools. With
accurate colour temperature charts

£6.95

4 -=Foundrywork for the Amateur

(B. Terry Aspin)

This book is regarded as the perfect
introduction to casting work in common metals.
This new edition, brings everything right up

to date.

£6.95

VERTICAL MILLING
IN THE
HOME WORKSI‘IOP

ﬂl

— = =5 _,_' Ul oy

2-Vertical Milling in the Home Workshop
(Arnold Throp)

Small workshops, including those of model
engineers, are making increasing use of small
vertical milling machines. This book explains
how to use them (and lathe milling atachments)
in clear terms.

£6.95

5-Milling Operations in the Lathe
(Tubal Gain)

This book by Tubal Cain, who needs no
introduction to Model Engineer readers, is a
thorough and practical discourse on how to use
the lathe for all types of milling work. Next to
turning, the most valuable use of the lathe is for
milling operations, either using the lathe itself
to drive the cutiers or by extending its scope by
adding a separate milling attachment.

£6.95

3 -Screwcutting in the Lathe
(Martin Cleeve)

A fully comprehensive survey of the use of a
lathe for all forms of screwcutting in all thread
forms, imperial and metric.

£6.95

6 -Measuring & Marking Metals
(Ivan Law)

Model engineers and many small workshops do
not need, or have access to, much of the
sophisticated measuring equipment used in
industry. Accurate marking out and
measurement by more basic means at all
stages of work are comprehensively described
by an expert engineer.

£6.95

ORDER HOTLINE: 01689 899 228/229

Prices do not include p&p
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£7.99 every  delivery
3 months by straightto

Direct Debit . Your door

Never miss
an issue

Subscribing couldn’t be easier...

@ BY PHONE: 01689 899200 quote ref. E095
€9 ONLINE: www.subscription.co.uk/mew/E095
® BY POST: Complete the form below
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Fax: 01689 899 266
Email: jenni.collins@encanta.co.uk

MODEL ENGINEERS’ Tel: 01689 899 215

All advertisements will be inserted in the first available issue. There are no
reimbursement for cancellations. All advertisemient must be pre-paid.

The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by
people who sel ﬂ/?ggds in the course of business to make that fact clear Consequently
all trade ads in Modtel Enginesrs’ Workshap carry this T' symbel

MODELS - MATERIALS - EQUIPMENT

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 L‘LE_EE__WTE‘}E

BOOST PHASE CONVERTERS Woolston Engineering Ltd.
The UK’s most advanced USED MACHINERY

phase converters with a

R —— Myfords / Boxford etc.
Never beaten on price. New and used tooling
: ; o
/
S Materials Steel/Brass/Stainless
Fax: 01344 303 312 Fasteners and Consumab]es
Mob. 07952 717960 Electrical Products,

www.boost-energy.com

: Oils and Lubricants etc. etc.
info@boost-energy.com

L Please phone or fax for current illustrated lists,
I‘;I.-\HI:I -(.'(_l_\.'\.'.l-'.l;'.'l:F..l't.‘-i |.:\'.'|‘u|-: U}\ .tlx:'l-: f‘ﬁ'}' Tel: 01925 851050 Fax: 01925 821201

DD DDDDDDDDDDD
TAPS & DIES for Model E; m m
el ENgineers E
e e iy ¢EME mWRellbn g o MODEL ®
Briish quality Hos L.1|1n& dies (betier then II\SJult\\ siainless 3 Axis CNC Kit @ ENGINEERING @
e A“ARD?'"“”‘L ALL typesisizes: BSW,BSF, UNC,UNF Whether you are building your own CNC Machine/ @ SUPPLIES (%)
h\l’ \BSPT, \Jf BSCyele, WF,BSB, BA, Model Eng converting an existing machine or you have simply @ @
bought a kit. The Routout CNC software and Stepper
W l" motor drivers will enable you to control your new addition . {Romfoxd)
Brtiih-made (deslgned by us) h' ’ to the workshop from your PC with ease. @ Suppliers of: @
. o in .-\l,l,ahonp I_'_.pﬂ, on the f,holl' Fexmons’ Nou Ferrois matals
= .:' :gﬁ}%ﬁﬂf ;:;;:r‘ L:fi size # Three 2.5 Amp Microstepping @ B.A, Metric - nuts, bolts @
= of Model Eng taps & dies Stepper motor Drive Boards @ Screws. 5/H & New tools, @
MES = 18,5/32,3/16,7/32,1/4,9/32,5/16,3/8,7/16,1/2 (all 40ipi) #Routout CNC Software @ cutters & tooling. @
MES = S216,7132,14.932,516,3/8.1/16,172 (all 32tpi) “tEasy LPT Breakout Board @ Boilex Fittings, oils, @
BAZ = 0,1,2,3,4,5,6,7,8,9,10 (ask for prices or see website) stocks added weekly.
Only £120.00 @ @
Metal-boxes (designed by us) with T or $ or B or dies : NO VAT
_— ME1= ‘JJ:ﬂ+3|15*1|’4'5I’16*‘3"8+7J16*‘I.I? (all 40tpi) Tel (01269) 841230 @ Send large SAE + 2 x 1st Class stamps [95)
ME2= 5/32+3/16+1/4#5/16+3/8+7/ 16+112 (all 32ipi) Cidas Onliie WALroatontane Sotii e il
Tape: 1 bos=E22, 9 boc=£ 16,50, 36 box=E13.86 @ gu @
Dies: 1 box=E£35, 9 box=£26.25, 36 bow=£22.05 ., N
‘ 1000's of al other hypesisizes | TOOLCO 7o 7 7 R I R I s I e )
| \ Also: Drills, Reamers, Endmills, Slotdrills | g The home of good quelity used tools and machinery
1 Slitting Saws ele - Mo Minimum order | g &3 t I K
'a o WWW.T00IC0.CO.Uu ’
5 www.tapdie.com ! z
\ ww.tapdie.com -l sherslamrmpnmaiing MODEL ENGINEERS
i THE TAP & DIE CO Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GLS 4SP ' '
I 445 West Green Road, London N15 3PL - UK Impertant: Phone for opening times before travelling.
| | Tel: +44 (0)20 88881865 Fax: +44 (0)20 88884613 (Just 4 miles J13 M5 Matorway) Tel: 01452 770550
[‘| e, E.Mail: sales@toolco.co.uk Fax: 01452 770771
I

| 1L
ll\ | ALL LOCOS AND STEAM ENGINES REQUIRED 31/,” — 57 — 71/,”
|_ g Part built or Finished in any condition. Complete collections purchased
_'[ W | FOR CASH - Distance no object, available 7 days a week
- 1 | Please telephone Kevin on 01507 606772 for a friendly and informal chat
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ENGINEERS
TOOL ROOM

The tool supplier for Professional &
Model Engineers
GUTTING 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 emdmg tool and mould making

“New” Tool Catalogue available FREE -
Send for one foday
CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES — Contact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA GF40 2ET

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

Myford

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

Myford warranty

0115 925 4222

or visit our showroom at

Wilmot Lane, Chilwell Road,

Beeston, Nottingham, NG9 1ER |

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES,
DRILLS, NUTS WASHERS,
RIVETS, MATERIALS
Send Stamped addressed envelope plus four first class
stamps for 28 Page List (Overseas £2.50) ‘Quote Me'

“ITEMS” MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 OAU
Telephone 01427 884319 Fax 01427 884319

R. A. ATKINS

MODEL ENGINEERING
MACHINES & TOOLS

100’s of Engineers Tools In Stock

WE URGENTLY REQUIRE TO BUY
COMPLETE WORKSHOPS OR
SINGLE MACHINES
Immediate Inspection & Settlement
Tel: (01483) 811146 Fax: (01483) 811243

Hunts Hill House, Hunts Hill, Normandy,
Guildford, Surrey GU3 2AH

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

no fuss manner? Gontact David Anchell,
Quillstar (UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

LOOK

MODEL MAKING METALS

¥gin. to 12in. dia. bright steol,stainloss steel, bronze, spring stoal, bass,

aluminiumn, silver steel, steel tubas, bol's, nuts & screws, tap dies +
drille, white matal cage g ﬂlh‘jg Fma materiale, shain, plagte, Lathe
milling machines and aquipment, new and
Iail order nationwide and v.m‘rjmun callers Men «Fri. 9:5pm.
Access/Visa welcome
Send now for 2 free catalogue or phone:
Milton Keynes Metals, Dept. MEW,

Ridge Hill Farm, Little Horwaad Raad, Nash, Miltan Kaynes,

MK17T OEH Tel: (01286) 713631 Faxz (01206) 713032
www.mkmetals.sageweb.co.uk
email: sales@mkmetals.co.uk

Myford

Enjoy a day with us at the
MYFORD OPEN HOUSE

Wednesday 25th October
Saturday 28th October 2006

0115 925 4222

or e-mail
myfordbb@btconnect.com
for further details

www.powercapacitors.co.uk

.o _-

Transwave

CONYERTERS

THE ONE-STOP CONVERTER SHOP

Local Call: 0844 7700 272

sales@transwave-online.co.uk

(24 hr update)

www.tradesalesdirect.co.uk (rrade Prices)

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

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

WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.




NMODELS - MATERIALS - EQUIPMIENT

ALL 3)2” GAUGE ALL 5” GAUGE ALL 7/s” GAUGE

LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,

Firefly, Jubilee, Maisie, Speedy, BR Class 2, Hor wich Romulus, Bridget, Dart,

Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR

Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black
Engineer, Bl Springbok, Five, A3, BI, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320

visit our website: www.antiquesteam.com

swewer: 29-31 december 2006

il EXHIBITION

TICKET HOTLINE: 01689 899 228/229
NSON

NGINEERING

-
Machine Sales

NEW MACHINERY IN STOCK :‘enf;o;d Vlmfoy Il.a'lhheo with gear box and teoling £950
Harrison M300 Lathe, excollont condition £3000 YT a?sl?: o Bl

Colchester Student Mclrk '2 = K2 fully tooled with clutch pauper turning ..aresmsmsseses £ 1650 Vicerey Milling Machine vertical 30[“? good condition, excellent dﬂ‘ﬂlghl

Alexandra Toolmaker dividing head, NEW £P.0LA

s : 2 Tom Senior wrt/horiz milling machine excellent condition, ome mark in tabl

<ha ubling Vertical Head ... <2600

: s : 5 ; rerimid s Large Ajax power hacksaw. —

Tom Senior milling machine, hor 2600 Casto 2 indh power hacksaw

Alexandra Toolmaker Milling Machine complete with both table in outstanding condition Abwood Ver:'cul imdle surface grind o

£1850 P a S—

Boxford VSL Lathe Q.C.T. 4 jaw, 3 jaw phase plate ... £1200 féezyﬁ'gl;ﬁ;?iﬂxfus = i

Chl.:smr 6 :6 Milling Muchlm as new with power feed e £POA Elliot Progress Pillar Drill Zmt geared head, excellent condition, one phase ...
Union Jubilee wood turning lathe: W £4T75 Colchester Master Lathe complete but (mludy

Union Graduate bowl tuming lathe with accessories - mint condifion ......cmsmieimenn 2575 3 OFf Bridgaport miling mochines ..........

Grimstone Tapping Machine with pitch control S £500 Harrison LSA Lathe

Elliot Shaper £193 Colchoster Master sq hoad longbed with teoling

Boxford taper turni |

NEw TOOLING IN S_I'OCK " HMyford Minicop m?y turning lathe on cabinet

Harrison M300 coppy tuming attachment comp w473 Wadkin Universal Cufter Grinder Ty mfbe N.H. with lets of tesling ..

Kenedy power hocksaw...... ] gg Harrison LS Lathe Gap Bed with Tooling swcusssrcrsmsssssscassesns

Tom Senior slofting head . = 3 x Harrison L5 lathes tooled... N

Duplex 226 tool post fn ndnr as now (small) £300 Grimston drill floor stand with ing plus i rable.

Myford P I slide --L125 Colchester master straight bed lathe \mlhclut( 1 Has ehectrical fa ul
MISCELLANEOUS Schaubling Vertical Head as new
Wadkmg knife/blade s@nmp-enar with h:u:nlmg £800 gl;;;‘:ﬂh:oleu?:{f;?bﬂl:::md 5 Tathe .
Odd sizxe Theil collatts.. e o e i i i A 3 Point steady for Dean Smith and Oracs 1athe .
Alexandra high speed Mad o AW . £700 3 Point steady for Colchester Master model 2500/student 1800
Ale xandra spiral milling umu:hrrnm as NeW.... £700 Colel student collett chuck..
Bridgeport sloting head ..o.ccviennesiisisssmrninne £800 Colchestor student capstan hurd|y d £
Herizontal pedestal sander.. £350 CONTENTS OF A COLLEGE COMlNG SOON + PLEASE WATCH THIS SPACE
WE ALSO PURCHASE QUALITY MN:HWES & TQ’OUNG » DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

| More machines always in stock. Tel: 01274 402208 & 780040 Mobile 07887 535868 4 puchy (rescent, Bradford, BD9 5NJ



FREE ADS

Workshop Equipment

chuck suds pump buyer collects £1,500. Tat
332 076

MEW ADVERTISING

DEPT.
ENCANTA MEDIA LTD

8-10 KNOLL RISE,
ORPINGTON
KENT BR6 OEL

PLEASE TICK ONE BOX ONLY TEL: 01689 899 215

WORKSHOP MODELS & BOOKS & i
EQUIPMENT |__| MATERIALS PUBLICATIONS RERVIGES GENERAL it
I
{i
I
h
All advertisements must be pre-paid. NAMB s A
No reimbursements for cancellations. Address:........ccoennnnn.

| enclose my cheque/Postal Order* for £......................for.............insertion/s,
made payable to ENCANTA MEDIA LTD.

MU v 1o 6L G o7 |- LAATRENERNR
MOl e S s
("Delete as necessary) or please debit my credit/debit card: | 511 . || IR

EEEEEEEEE N N
vy o LT ssostycatr . [T T oo, [] S

OF............INsertion/s

[0 T NN

T




GENUINE MACHINES AND TOOLING
HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS

Telephone 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com
Opening Times. Monday-Friday 9am-35.30pm - Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular - A205

BAC jig borer on stand + collets and ailor
mode Transwave converter £125
Tom Senior M1 verficol/horizontol

Granite surfoce plates£120/£145/Pink £425
Boxford collets (Mot copies) each £12
£495

milling machine £1250
Myford MAT9E chuck type

Imp./Met. collets each £20
Torkson rodius attachment £425
Denford Viceroy pedestal 3MT diill €245

To dear/s is: Myford ML7

We have a large amount of vertical and
herizontal milling cutters just come

in and we look forward to offering you
another great deal (all sizes) at

just £2 each.

Harrison 140 5}5"::" lathe

(ni;hu!er Master gear hox,gnp, 36 lothe

Startrite 20 RWH
(hydraulic) vertieal
metal cutting bandsaw

Harrison vertical milling
machine, 30 |NTheud+
30"x8" powered table
and coolant

{o[:hesler Srudenl 1800 lathe complete

with inverter on s|ng|e phose
Tom Senior @ 3

0&S 6" hacksaw

Milli -
u'nﬁiﬂé
gy X1

—_——

‘ Viceroy disc
¥ sander +
extractor

Boxford VM30 milli
m?hi"e' 3'3:.'1"&"&’&0
+

OUTwtly

linisher
complete
on dust
extraction
cabinet

Boxford 240 L ONC
slant bed lathe Harrison M300 lathe complete with

gop and fooling

Boxford pedestal
% /IMT drl‘ll

Hliot U1 hon:cmlul niiling
machine 40"x11" table

ton Pnrklnsnn Motors NEW
3‘(0? |dau| for Myford &
Boxfords efc. bl - Tom Senior EI.T Unwem| swivel
Henry Milnes vertical milling Boxford 260VMC 3 axis Seledtion of machine fools variable power feed 36"x8" .
machine vertical milling mochine model complete with knuckle head W also kare 3

massive range of
small tooling far too
much to list!

PLEASE PHONE 0208 300 2070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just A Small Selection Of Our Current Stock Photographed!
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MACH

Standard Accessories
80mm 3-law Chuck, Quick Change Toolpast, Built in Variable Speed Systern,
LatheToals.

Features

Gast Iron Construction, Easily Portable, Metric or Impesial Thread Cutting, Can
beinstalled and cutting with 5 minures.

Specifications

CentreHeight 90mm  Spindle Bore 19mm
Swing Over Bed 180mm  Spindle Taper MT3

Swing Over Cross Slide 100mm  Speed Range (High) 100-2500rpm:
Diistance Between Centres — 325mm  Speed Range (Low) 0-1100rpm
Motor 400W  Weight 38Kg
Special Offers

Contact us for details.

Standard Accessories

Feleny Chuck 100mm, d-law Chuck 125mm, 4-Way Toclpost, Lathe Tools, Fied
&Travelling Steadies, Face Plate.

Featiires

Viee Bedwary, Wide Speed Range Adjustable Sldeways, Castlron Construction,
Hardened & Ground.

Specifications

Centre Height 105mm.  Spindle Bore 20mm

Max. Swing 210mm Spindle Taper MT3

Swing Over Cross Slide 75mm  SpindleSpeeds  130-2100pm
Distance Between Centres 400mm  Tailstock Taper MT2

Motor 055Kw  Weight 150Kg

Standard Accessories
Fedaw Chuck 125mim, 113mm Dﬁl@tldi&kbotL!l‘nTools.#WayTﬂoi
Cumbn.ed\ﬁce!(ompmnd

WWMWMWW&MWMiwﬁb&
Leadserew Guard, Heavy Duty Castron Construction.

210mm  Spindie Bore 28mm
420mm SpindleTaper  MT3
80mm  Speed Range (Lathe) 160-1360rpm
520mm  Speed Range (Mill)  117-1300rpm
155Kg

CentreHeight
Maue Swing
Swmg Owver CrossSlide

3-Jaw Self Centering Chuck 160mm, 4-law Chuck, Machine Stand, Fixed &
Travelling Steadies, Threard Chasing Dial, Face Plate.

Features

Engineerad from High Grade Casting, Gap-Bed, Independent Feed &
Leadscrew, Cutts Left & Right Hand Threads, Metric & Imperial Graduations.
Specifications

CentreHeight 150mm  Spindle Bore Bmm
Swing Over Bed 300nnm  Spindlle Taper MTS

Swing Over Cross Slide 200mm  Range of Speeds  75-1400mm
Distance Between Centres  570mm  TailstockTaper MT3
Motor 1IKw  Weight 450Kg

Now Open Midlands Showmoml
For Details Contact

ROTAGRIP LTD

16-20 Lodge Road
Hockley

Birmingham

B18 5PN

Tel: +44(0)121 5511566
Fax: +44(0)121 5239188

Email: rotagﬂp@b’ueyonderoo.uk

1-13mm Drill Chuck & Arbor, Variable Speed, Milling Drawbar

Features

Dowetail Column, Adjustable Deph Stop, Fine Feed Head Control, Geared
Drive, Sideway Covers, Zero Setting Dials.

Specifications

Drilling Capacity 12mm
End Mill Capacity 12mm
Face Mill Capacity T6mm
Table Surface Size Oed04mm
Longitudinal Travel 240mm
Cross Travel 110mm
Man. Distance Spincle 1o Table 270mm
Spindle Taper MT3
Spindle SpeaclLow Range 0-1100rpen
Spindle SpeeciHighRange 0-2500rprm
Maotor 35
Wieight J3Kg

1-13mm Drill Chuck & Arbor, Variable Speed, Milling Drawbear

Features

Dovetail Column, Adjustable Deph Stop, Fine Feed Head Control, Geared
Drive, Sideway Covers, Zero Setting Dials.

Standard Accessories

MachineWork Light, Gentral Lubrication System, Machine Stand, Table Guard.
Features

Head Swivels 90 degrees, Head Tilts 45 degrees, One Shot Lubrication System,
Interlocked Spindle Guard.

Specifications

Drilling Capacity 32mm

End Mill Capeacity 25mim

Face Mill Capacity 75mm

Table Surface Size 156x745mvim

Longitudinal Travel 365mm

CrossTravel 135mm

Max. Distance Spindle toTable  330mm

Spindle Taper MT3orRB

Spindle Speed 190-2100rpm)

Moator 11w
410Kg

Shown with optional Powerfeed

Curt, Fald & Rolllin ore Machine, Slip Rolls Ground, Folder has Rerovable
Firgers, Three Wire Grooves, Rigid Castlron Frame, Back Gauge.

Sheearing Thickness (Steel) 06mm
Bending Thickness 1rmm
Bending Angle %0deg
Rolling Thickness 1mm
Min. Rolling Diameter 309mm
Weight 45Kg

All pnces include VAT & Delivery U‘K mamland only



