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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.”
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CC-F1200E
.| With safety machine cabin

- | and integrated coolant unit,

. | ballscrews and base cabinet.
Dual purpose manual or
CNC operation.

Linear guideways
- all 3 axes

X axis 500mm
Y axis 200mm
Z axis 280mm
CC-F1200E Main Motor 2Kw(3HP)
Speed range 100-7500rpm
Spindle 2MT(or3MTorlSO30 options)
Quill Stroke 50mm

Machine bed 700 x 180mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an extensive
range of tools and accessories. 17 Station Road Business Park

Wabeco machines are quality rather Barnack

than far eastern quantity. Stamford
Lincolnshire

All mills and lathes can be supplied PE9 3DW

fully fitted for CNC machining or can Hobbymaschinen Tel: (01780) 740956
be retro fitted at a later date. Fax: (01780) 740957

GOLematic

See our web site for details. Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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www.myhobbystore.com

SUBSCRIPTIONS
UK - New, Renewals and Enquiries
Tel: 08456 777 807
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Mew, Renewals and Enquiries
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On The Editor’s Bench

Dave Clark's commentary

Making And Using Soft Jaws part 2
Harold Hall shows you how to
make your own chuck jaws

Tarting Up A table

David White improves a compound table

An Elegant Centering Tool

John Slater looks at his work centre

Make Do And Mend part 2
Len Parker shows us more
Unimat accessories

Making A CNC Cutter Grinder part 4
John Pace continues with the drive fraing

The Practical Engineer part 5
Fitting an inverter

A Lathe Saw Table Attachment part 1 |

Jim Whetren builds a versatile tool

Bending Tubes
Ken Sprayson takes a look at tube bending

A Simple Power Feed System
Ebbe Nomark Serensen makes
a simple workshop aid

Roller Bearing Drawers
Ebbe Nomark Serensen utilises
wasted space

Ferrous Metals
John Slater knows his steel

Next Issue

The Midlands Model Engineering
Exhibition 2008

‘Richmond' makes a Saturday visit

Trade Counter

Scribe a Line
Free Adverts

ON THE COVER

On the cover is a Hispano Suiza motor
car photographed at the Ringwood Town
And Country Experience at Ringwood in
Dorset. Also on display at the exhibition
is one of the original Dam Buster bombs.
See www.rtce.co.uk for opening times.
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Engineering Supplies

CODE TYPE
1/16-1/2 x B4THS
1-13MM x 0.5MM
|BOTH THE ABOVE

NEW! FIBRE VICE JAWS WITH

QAGN ETIC REA

PAIR OF T5MM/3" JAWS

PAIR OF 100MM/4" JAWS
PAIR OF 125MM/5" JAWS
PAIR OF 150MM/6" JAWS

GOOSENECK HALOGEN
MACHINE LAMP
NOW AVAILABLE WITH BOLT DOWN

OR MAGNETIC BASE

CODE  BASE
Xc12 BOLT
XC13 MAG

HCi38

MAG ATTACHMENT FOR YOUR

RIGID HALOGEN

MACHINE LAMP

WITH BOLT DOWN OR
MAGNETIC BASE

BASE

BOLT

U xciB  mAG

MAG ATTACHMENT FOR YOUR
EXISTING VERTEX LAMP

CAREIDE INSERT

10 or 12mm SHANK INTERNAL THREADING TOOL HOLDER WITH 2 x 60 DEGREE METRIC

CARBIDE INSERT

10 or 12mm SHANK PROFILING TOOL WITH 2 x 6mm DIAMETER CARBIDE INSERT
10 or 12mm SHANK PARTING TOOL WITH 2 x 2mm CARBIDE PARTING INSERT
SUPPLIED IN A GOOD QUALITY FITTED CARRY CASE COMPLETE WITH TORX KEY

CODE
722100
722210
SIR0016
775100
775118
SER16K16
INSERTS
1116160
1116AE0S
1616A60
161RAB0S

11ERIAB0

11ERIAG0S
AGERAAGO
16ERAAB0S

=

Tel: (01582) 471900 5 Lines Fax:(01582) 471920 Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk
CHRONOS LTD - UNIT 14 DUKEMINSTER ESTATE - CHURCH STREET - DUNSTABLE - LUS 4HU

|‘ ChronosME41 indd 1

TYPE

INTERNAL
INTERNAL
INTERNAL
EXTERNAL
EXTERNAL
EXTERNAL

INT FOR 10 & 12MM TOOLS
SET OF 10 ABOVE

INT FOR 16MM TOOLS

SET OF 10 ABOVE

EXT FOR 10 & 12MM TOOLS
SET OF 10 ABOVE

EXT FOR 16MM TOOLS

SET OF 10 ABOVE

QUICK CHANGE TOOLPOST -
INCLUDES 2 X STD HOLDER, BORING
HOLDER & PARTING
HOLDER AND BLADE!!

SET FOR MYFORD ML7
SPARE STD HOLDER
SPARE EXT'D HOLDER
SET FOR BOXFORD 41/2
SPARE STD HOLDER BF
SPARE EXT'D HOLDER BF

GLANZE THREADING, PARTING & PROFILING LATHE TOOLS SETS
NEW TOP QUALITY INDEXABLE TOOL SETS FROM GLANZE

THIS SET INCLUDES THE FOLLOWING GLANZE INDEXABLE LATHE TOOLS
10 or 12mm SHANK EXTERNAL THREADING TOOLS HOLDER WITH 2 x 60 DEGREE METRIC

INDIVIDUAL GLANZE THREADING TOOLS 60' METRIC
COMPLETE WITH ONE THREE SIDED CABIDE INSERT & TORX KEY

10MM SQ
12MM SQ
16MM SQ
10MM SQ
12MM SQ
16MM SQ

1/2 x 0.200" COMBO EDGE & CENTRE FINDER
3/8x 0.200" MECHANICAL AUDIBLE EDGE FINDER
1/2x 0.500" MECHANICAL AUDIBLE EDGE FINDER

NEW! MINI WIREBENDER

USED IN A STANDARD VICE
(NOT ING.). IT WILL MAKE
PERFECT BENDS IN

EVEN HARD MUSIC WIRE!

CODE
50166001

PRICE

£760

SET OF 38 TCT BRAZED

ol ﬂlll\m

XC61 516 £24.00
Xce2 8 £27.95
XCe3 12 £34.00

: SHANK PAICE
450 10mm SQUARE £115.00
12mm SQUARE £125.00

CHRONOS GIFT VOUCHEHS"

PRICE INCLUDES DELIVERY BY
RECORDED POST!

CODE ' AMOUNT PFNCE ﬁ%_
GVS £ 5,00 VOUCHER £ 6.00
Gvio  glooovoucHer  £11.00

GV20 £20.00 VOUCHER £21.00

THIS TOOL PROVIDES SENSITIVE FEEL FOR HAND TAPPING
SMALL HOLES AND PREVENTS
TAP BREAKAGE. THE SHANK
DIAMETER: IS 3/8 AND THE
HANDLE DIAMETER IS 1%, WILL
HOLD UP TO 3/46 DIA. CAPACITY.

CODE: 12306001

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
{Prices are correct at time of going to press and are only available while stocks last)

2/12/08 141357 ‘|

NEW! FOUR PIECE MIN| ==
EDGEFINDER SET —

CONTENTS ‘-
3/8 x 0.200" COMBO EDGE & CENTRE HNDF

THIS IS A VERY SIMPLE YET EFFECTIVE TOOL.

Faml:astu::ie

TIP LATHE TOOLS Valug

NEW! MACHINE TAPPING GUIDE




Arc Euro Trade

Unbeatable Value Enginee

- New Products
ring Products by Mail Order

Molyslip MCC Molybdenised Metalworking Compound

A low melting point metalworking compound for use with all
metals, including the more difficult metals and alloys such
as titanium and nimonics. Based on EP additives fortified
with Molybdenum Disulphide (MoS,) to provide excellent
extreme pressure performance and lubricity. Improves
cutting performance, providing a better surface finish.

170-100-10100 4509 Tin £7.95

Molyslip MWF Molybdenised Metalworking Lubricant

' A molybdenised organic oil, reinforced with EP compounds, to give
high film strength, anti-weld and extreme pressure properties.

Can be used neat for extreme applications to reduce heat and
improve dimensional stability and surface finish or may be added to
reinforce straight cutting oils already in use.

Particularly effective on stainless steel and light alloys, which are
prone to surface welding or pick-up on the cutting tool.

170-100-10200 350ml Bottle

£7.95

Molyslip HSB High Speed Bearing Grease

—_— ﬁ-\: Lithium based grease with MoS, and extreme pressure
compounds. Does not channel at any speed and is therefore
suitable for wheel bearings, electric motors, machine

tools, agricultural machinery, dockside equipment and all
applications to sustain heavy duty and to prolong the life of
components by reducing friction and wear. Exceptional load
carrying capacity with minimum friction and excellent anti-
wear characteristics.

170-100-10300 4509 Tin

£7.95

Copaslip Anti-Seize/Assembly Compound

COPASLIP protects against seizure, fusion and corrosion in
high temperature and other extreme conditions. When applied
to surfaces it forms a smooth matrix which never hardens,

sets or melts and is unaffected by contraction, expansion or
vibration.

Reduces wear and torque in areas of high friction, thereby
ensuring quick assembly and dismantling.

Adapts itself to the microscopic irregularities of metal surfaces,
smoothing them and thereby preventing galling and pitting even
under extreme surface temperatures and pressures.
COPASLIP is almost indispensable in all branches of industry.

170-100-10400 100g Tube £3.25

ey G140

NSK Grease AS2
(Equivalent to Shell Alvania No. 2)

* NEK NSK GF}EZ{\SE
Industrial multi-purpose Lithium based, extreme pressure grease formulated
to provide superb resistance to wear, high contact pressure, good water
resistance and long life performance.
Applications: A standard grease for ball and roller bearings, limear guides
and ball screws. Also recommended for heavy duty rolling element and plain
bearings operating under severe conditions including shock leading in wet
environments. Handy plastic tube for clean dispensing of grease.

170-100-10500 80g Tube

£6.95

Truloc Superfit 211 Medium Strength Retainer (for Bearings)
(Equivalent to Loctite 641)

This is a single component anaerobic adhesive used to fit
bearings, bushings and oil seals. The adhesive cures medium

fast on all common metal surfaces, speed of cure is dependant
upon the degree of gap filling required. Superfit 211 permits sliding
fits to be used and eliminates distortion, prevents fretting and
corrosion. The cured adhesive is a thermoset plastic with excellent
temperature and chemical resistance

Applications: Cylindrical parts, bearings, bushings, journals in
soft metal, keys and splines.

170-200-10100 10m| Bottle

£3.75

Truloc Superfit 231 High Strength Retainer (for Shafts)
(Equivalent to Loctite 603)

The product augments press fits and allows the use of sliding fits
in place of interference fits. It cures fast and reliably on all metal
surfaces. The facility of sliding fits offered by Superfit 231 means
that lighter and thinner gauge parts can be used. The cured
* adhesive provides 100% contact between the joined materials and
' stress concentrations in the assemblies are minimised.
Applications: Bushings, bearings, rotors to shafts, oil
impregnated bushings, drill jib bushings, gears, pulleys, fans,
collars, cams etc.
170-200-10200

Truloc Superloc 395 Low Strength Thread Lock
(Equivalent to Loctite 222)
Formulated for low strength threadlocking and easy dismantling
of parts. It prevents set screws, lock screws and machine screws
= from loosening under vibration while providing easy adjustment
% and dismantling. Its thixotropic property minimises adhesive flow
and transfer thus preventing migration into working assemblies.

10ml Bottle £3.75

Superloc 395 provides excellent lubrication and controlled torque/

1r tension relationship.

- Applications: For fasteners made from weak metals, which could
possibly break during dismantling. It is suitable for all low stress

assemblies when dismantling is by screwdriver or allen key.

170-200-10300 10ml Bottle

Truloc Superloc 375 Medium Strength Thread Lock
(Equivalent to Loctite 243)

General-purpose oil tolerant medium strength threadlocking

and sealing product. Its thixotropic nature prevents run-off after
application and migration after assembly, thus making it ideal for
threadlocking of as received, clean or plated parts. It lubricates
threads during assembly ensuring predetermined standard torque
values and provides a controlled torque/tension relationship.
Applications: Recommended for any metric or conventional size
fastener, and is effective on all industrial metals.

170-200-10400 10ml Bottle

Truloc Superloc 360 High Strength Stud Lock

(Equivalent to Loctite 271)
This is a high strength stud lock of medium viscosity and offers
sealing with maximum solvent resistance against industrial fluids
and gases including frean, ammonia and sulphur dioxide. It is an
ideal locking and sealing compound for industrial applications such
as mechanical valves that do not reguire dismantling.
Applications: Specified for high strength threadlocking of studs,

r grub screws and bolts where regular disassembly is not usual.

£3.75

=
I
=

£3.75

170-200-10500 10ml Bottle £3.75

Truloc Superseal 742 Thixotropic Gasket Eliminator
(Equivalent to Loctite 574)

For medium strength sealing of joints exposed to temperatures
from -55°C to + 150°C and gives pressure resistance equalling
the pressure resistance of the parts to be sealed. It provides a
100% contact and sealing between flanges and improves the
structural rigidity of the final assembly.

Applications: Recommended for use on flat mating surfaces

and flange joints, which reguire medium strength seals such as
pumps, compressors, gearboxes and camshaft blocks. It can also
be used where components are in operation immediately after
assembily, thereby reducing costly downtime.

170-200-20100 50ml Bottle

£9.95

Stuarts Micrometer Engineers Marking (Blue)

This product is commonly referred to as Engineer's

Blue. It shows an easily visible bright mark on any
~ metal, and for mating plates it transfers extremely

easily from one surface to another. It is an ideal aid

in scraping operations. This product should NOT be confused with layout blue.
170-100-00800 handy 32g Tube £3.85

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

Phone us on 0116 269 5693 for Catalogue No.5 All prices include VAT.
10 Archdale Street, Syston, Leicester, LE7 1NA

£0-E£10 = £1.75, E10-£25 = £2.95, £25-£60 = £3.95, Over £60 =Free E.& 0. E.

P&P ig extra and based on order value:

Arc Euro Trade
g L

| ‘ Arc Euro MEW46.indd 1

@ 28/11/08 09:03:44 ‘ |



www.machine-dro.co.uk

Allendale Electronics Limited

43 Hoddesdon Industrial Centre,
Pindar Road, Hoddesdon,
Hertfordshire. EN11 OFF.

Complete Range Of DRO Systems...

Machine

Contactus
for a Quote

'ms‘bckanaxlarmuanayofdigiﬂmdmdsda?mnm ranging from
cost effective entry level systemns to the latest generation of LCD display systems.
\We also offer a wide: range of precision linear scales and rotary encoders, to fit to

your maching tool.
Please contact us for a quote & latest special offers on our DRO Systems.

This Month's Readers Offetr...
0-25mm Depth Gauge (pin type)
£19.95 inc VAT

FREE DELIVERY

Quote issue number
on ordering.

www.machine-dro.co.uk

& +44 (011992 450780 B

Peter’s R a. ilway

by Christopher Vine

The story of a new miniature steam railway,
some stories from the old railways and *how-it-warks”.
The first book in a new series for kids who love trains

From feedback, children from age 6 to 12 years (and 90!) enjoy it.
Hardback, 96 pages. 30 watercolours and 14 pages of simple diagrams and explanations

To Order: Please send cheque or pfo for £11.99 + £1.50 p&p (£13.49 total) to
C Vine (MEW), PO Box 9246, Bridge of Weir, PAL1 3WD (UK)
or visit Www. petersrailway,com to buy on-line
or visit a preserved or miniature railway. Many of them naw stock it.
How (not) to paint a locomotive still available at same address and website. £21,50p inc p&p

—| ‘ MEWV200846_p006.indd 1

New Year
NEW BOOK!

(avaitable Sth Janirary 1099)

Workshop Projects

Watkins ¢ £11.15

This latest Camden publication contains
drawings and building instructions for no |55
less than twelve items of very useful work- =2
shop equipment. All bar one of these have
been described, in a different format, in the
pages of this magazine, and lightly revised
for this book. Two of the items are for
general use in the workshop, nine are lathe
accessories, and the last is a very neat wood
turning lathe. If you are in a tearing hurry to
build your railway locomotive, model
traction engine, IC engine or whatever, you
will rush out and buy the workshop equip-
ment you need, but if you are of a more
contemplative frame of mind, and want to
save money, making your own tools and
machine accessories can be very satisfying.

As designed, most of the accessories
described here are intended for use on
Myford Series 7 lathes but, with a bit of
thought (and measuring) can be adapted to
fit any other make. The specific projects
show you how to build die holders, a
machine clamp, a cross drilling jig for the
lathe, a swan-necked turning tool holder, a
tailstock die holder, a machine vice for the
Myford, a floating toolholder, a saddle stop
for the Myford, a milling head for the
Myford, a collet chuck for the Myford and a -
rotating centre, Finally there are also full W
drawings and construction details for the
‘Chipmunk’ Wood Turning Lathe, a superb

and practical machine for anyone wanting

to try wood turning.

After an engineering apprenticeship in the

aircraft industry, Dyson Watkins has been

involved in production engineering, and

especially in education, having spent man

years as a lecturer in engineering in South

Wales. He has always favoured a ‘hands on’ | - w
approach, and enjoys working in his own
workshop. Given this background, it is no
surprise that this book contains practical
projects for practical model engineers, as
well as useful ideas and ‘asides’.

Bestul

104 A4 format pages. 30 B&WV photos. 86
drawings.Also included is a very useful selection of appendices.

Price shown INCLUDES U.K. Post & Packing

{overseas customers please allow 0% extra for delivery)

Muail Order (no stamp required in the U.K.) to:-

CAMDEN MINIATURE STEAM SERVICES

FREEPOST{BA 1502) Rode Frome Somerset BA11 4UB
o 9 Tel: 01373-830151 Fax: 01373-830514
=8 @ Secure on-line ordering: www.camdenmin.co.uk

5M2/08 14:03:44




® 3 Jaw chuck with insidefoutside jaws * Centre height 3 1/2" * Centre height 4"

: " x . Distance between centres 18"
* Centre height 3 1/2 * Distance between centres 12" Soaa :
* Distance between centres 12" * Infinitely variable from 0-1,250 . L“&“gf";”;g??';f“’m et
® Threading facility and 0-2,500 rpm w£U0 TP

* Large cross slide with two full length tee slots

Each lathe is supplied with two speed bands to allow maximum torque in the low setting, an accuracy test report, digital rev. counter, hardened bedways,
face plate, four way tool post, swarf tray and rear splash back, thread dial indicator and reversible motor.
WM series lathes supplied with metric and imperial threading facility, 3 and 4 jaw chucks, fixed and travelling steadies

WM-280 variasLE speep LATHE Sl WM-280V-F VARIABLE SPEED LATHE

WM-250 VARIABLE SPEED LATHE

. " : ” * Centre height 5 1/2"
® Centre height 5 * Centre height 5 1/2 ; "
® Distance vetween centres 22" * Distance between centres 27 1/2" : glestitig::db;:eteﬁe:ﬁaﬁ;ﬁ;|12g?itt1192inaIIr:mss feed
® Infinitely variable from 50 to 2,000 rpm * Infinitely variable from 50 to 2,500 rpm * Separate leadscrew for thread cutting functions
* Reversible leadscrew for left hand threading * Large cross slide with two full length tee slots SRR

# Large cross slide with two full length tee slots

— hkverhle el el or I RO, * Reversible leadscrew for left hand threading

MINI MILL/
DRILL

® \lariable spindle speeds
50 = 2500rpm

® Powerful 550w motor

& 3 morse taper with draw bar

® Available with either metric
or imperial leadscrews

* Fine spindle feed

® Table size:

18 1/8" x 4 3/8"

WM-14
VARIABLE SPEED MILL

WM-16

VARIABLE SPEED MILL

* Fine feed head elevation
with calibrated dial

* Compact, rigid machine

& Table size: 16" x 4 1/2"

* Rack and pinion
drill feed plus fine g
feed for accurate machining 8

# Table size: 27 1/2" x 7"

¢ Digital rev. counter

* Large capacity table

£998.00;

WM series mills are supplied with digital scale for spindle travel, 2 speed settings to allow high torque in low range. Accuracy test report.
Infinitely variable speed range from 50 -2,250 rpm. Dovetail column ensures positive head location. Precision spindle supported on taper roller bearings.
Head tilting 45° 0° 45°, Captive drawbar pushes tooling out of taper. Adjustable gibs to slideways. Locks to head, column and slideways,
Available with either metric or imperial leadscrews. Interlock chuck guard. Swarf tray and stand available.

* Avoids necessity to change belts
VARIABLE SPEED MILL

* Prices unchanged since january 2006

— = Digital rev. counter
# Fine feed to spindle
® Table size: 27 1/2" x 8 1/4"

s Enjoy Warco's unequalled, outstanding customer service

* Free tooling package allows for immediate use of your new
machine without any additional cost.

With each lathe - Live centre,
drill chuck, arbor and 5 piece in-
dexable tool set - free of charge.
With each milling machine - set . Ma§sive range of additional lathe and m_illing machine tooling
collets, metric or imperial, vice, available from stock. Please ask for details.

set of end mills - free of charge.

¢ Dedicated spares department and long term availability of spares

W,o.aco, FlSHER LANE. CHIDDINGFOLD, SURRE‘Y GUB 4TD

- Tel: 01428 682929 warco@warco.co.uk

© ME200839_p603.indd 1 5108 1152:50



teach yourself to cut top-grade
gemstones

For details and prices of the best US-made
faceting machine, see
http://www.ultratec-facet.com/

For advice from the UK agent, phone
Brad Amos 01223 246101 (evenings)
email amos.brad@googlemail.com

LAAU

my(slobbystore

com

BUY TWO PLANS ONLINE
AND RECEIVE ONE FREE!

BACK ISSUES ONLINE!

Over 3,000 items at your fingertips

PLANS | PARTS | BOOKS | BINDER'S | SHOW TICKETS
DVD’S | BACK ISSUES | SUBSCRIPTIONS

| ‘ MEW200846_p008.indd 1

®

THE SOUTH'S LARGEST

Model Engineering & Modelling Exhibition

I LONDON MODEL
ENGINEERING EXHIBITIO

r

Friday 16th to
Sunday 18th
January 2009
Opening Times

10.00am - 5.30pm
| Friday and Saturday

- 10.00am - 4.00pm

e Nowin
its 13th
year!

Great Hall

Alexandra /R
Palace ¢+

Free Car
Parking B
; | "Engineering
: in Miniature

n I - .
Aduits £9.50
Seniors £8.50
Children £5.50
Family Ticket | £15.00
Family Ticket 2 £24.50

SAVE £££°S

BY BOOKING IN ADVANCE
BEFORE 2no JANUARY 2009

FORFURTHER INFORMATION OR
www.londonmodelengine

Meridienne Exhibitions Ltd., The Fosse, Fosse 'Way, Leamington Spa, Warks, CV3 | IXM
Tel: 01926 614101, Fax: 01926 614293
Email: info@meridienneexhibitions.co.ulk Web: www.meridienneexhibitions.co.uk

5M2/08 14:31:55



Model Engine Builder
b N Far beginning

e to expert build-

: ers with small

o

For the ultimate boost to precision, M I l l
praductivity and capability. Fitted
and working in seconds, the
Quick-Step Mill will dramatically
extend the scope of your lathe.

to full-sized
shops and

Build
Articles, STIT .
= grilthian
HO?\'-T’O Ilustrations
Articles, 3 Superb Drawings
Cantel'fotd imserted but not bound
Arti cles, in so syo; carli I;alte th el: into yo;r shop {3 ::!i“t: 'ﬁe?{'.wa""sﬁa; Slplh;e‘
ribe now for /2008 Castellation, Slot, Helica
L_?rge DIE;VII'IQS . Alslgacka I”?'“ aora mable. _ Thread/Fiute, Hex & Square...
2 9,_'"“" X’ 32mm  gybscribe directly on our Web site { Saw: Radial Siiting,
(11" X17%) or print the Subscription Form SFFEW Slotting

i found there and send It today to: {7} Grind: Bore,

, Elmwood Publishing, Inc. CAlndcS H
737 Elmwood Ave. i emlllgway
Vallejo, CA 94591-6641 U.S.A. ey KB

_ www.modelenginebullder.com Please send for | 126 Durval Road Bridgnorth Shropshire WV16 4.2
" rt on M5 “+  Toll-free, U.S. & Canada 1-866-996-3999 a colour United Kingdom Tel/Fax: +44 (0) 1746 767739
p: aﬁﬂ ) -_ Elsewhere 0017076431970 brochirETKl” S NS <R la

" o Fax 00-1707642-5783 prica i www.hemingwaykits.com

Jade Products, 43 Long Hassocks, Rugby Warks, CV23 0JS.
Telephone 01788 573056

ert sca nned drawmg

Welding Helmet ADHS SX Series
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The Universal Work Holder is ideal for holding small and
odd-shaped parts for filing, painting, engraving, sawing,
shaping etc. The four steel pins can be placed anywhere
around the head and are also useful for bending and
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The financial future

I won't get inta politics or the whys and
wherefores of the credit crunch except
to say that not all advertisers will be
passing on the 2 1/2% VAT savings. This
does not mean they are ripping you off;
rather they are instead not passing on
the whole 25% increase in prices from
Chinese manufacturers. Because of the
pound against the dollar, the Chinese ex
factory prices have risen substantially
and will probably keep increasing in the
foreseeable future assuming that all the
manufacturers even survive. There has
never been a better time to buy a new
machine tool. Prices are probably the
lowest they will ever go. Buy now while
you can still get a bargain before prices
rise. There are several machine tool
suppliers in the advertising pages of MEW
waiting for your phone call.

More leisure time

With more people being made redundant
and many opting for early retirement, |
wonder if people will spend more time in
the workshop? Yes, a fair percentage will
have to find another job but | expect an
awful lot of people will say right, that's it,
the mortgage is paid off, | have worked
most of my life and | am going to take it
easy. | suspect that a lot of people will
take the latter option and enjoy the rest
of their lives.

Woodworking in schools

| saw a headline in a national newspaper
recently that a teacher has received

a substantial payout for a wood dust
related incident in a school workshop.
The problem was too much wood dust,
which caused the teacher to get asthma.
| wonder who was responsible for letting
the dust build up? It can't be the teacher
who got the payout could it? | wonder if
this is another nail in the coffin of craft
classes in schools.

Metrication

This is not written to start an argument
within the scribe A Line pages; itisa
viewpeint of the editor on the future

of model engineering. Recently, | was
emailed by customer services (yes,

they do exist) about a couple of books
that a reader had bought from www.
myhobbystore.com. They were volumes
1and 2 of "Building Simple Steam
Engines’ by Tubal Cain. The person
concerned had bought them for a training
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course he was running for youngsters.

He asked if the books were available

with metric dimensioning. | rang him up
after talking to, | think, Dave Fenner who
suggested Stan Bray's book with a similar
title as it had cambined imperial and
metric dimensioning.

| had a chat with him and he was
teaching youngsters engineering and
needed metric dimensioned projects as
all the students did not have a clue about
imperial measurements. He also said that
he often had donations of machines and
tools from industry that were never
turned down {just in case there were real
gems included) even though a large
percentage of the machines were
imperial. All the imperial machines and
tools were disposed of; the metric ones
were kept for use.

Following a posting or two about the
new editor of Model engineer on one of
the engineering forums, someone
mentioned that we went metric over 40
years ago. | had not realised that it had
been that long mainly because | had been
interested in model railways when
younger (prior to metrication) and had
always worked in 4mm to 1 foot scale so
metrication was not a problem for me, |
don't think | even noticed the changeover.

This set me thinking and | realised that a
lot of articles in Model Engineers’ Workshop
are in imperial dimensions. So, | would like
all contributors to consider writing and
drawing up their contributions in metric
dimensions. This does not mean that
imperial contributions aren't welcome; they
are but if possible, please supply them as
metric articles. The only way to attract new
people into the hobby is to supply them
with drawings that they can understand and
projects that they can make.

| had the same problem when working as
a CNC miller, if | had a metric drawing, |
programmed the component in metric, no
problem but when | had an imperial
drawing and started programming in
imperial the boss was not overly happy
and told me to do all programming in
metric as the other programmers could
not understand imperial programming.
Such is life.

Increase to 39 issues a year
My workload has increased to 39 issues a
year. Shock, horror you say, no don't panic
says |. Following an editorial merger, | am
taking over as editor of Model Engineer

as well as continuing with editing Model
Engineers’ Workshop. | will still be editing
Model Engineers’ Workshop as normal but
will now also be generating submissions
of articles for Model Engineer. Duties
besides dealing with contributors will

be selecting content for Model Engineer,
writing the Smoke Rings page, (Ed's
Bench equivalent) editing the post Bag
and editing the News pages. | will have 3
other editors to do the article editing so
that Model Engineers’ Workshop will not
suffer.

Articles are required for both Model
Engineer and Model Engineers’ Workshop.
| still have articles for MEW (more
required) but modelling articles for Model
Engineer are in short supply. | do intend to
use about 6 to 8 pages of tooling articles
in each issue of Model engineer but
your favourite authors will remain with
MEW. This does though mean that your
articles will be used up quicker as | have
the option of putting some articles into
either magazine, (with the contributor's
permission of course). Page rates for both
magazines will now be the same.

£5,000 value for £3.99

With Model Engineers’ Workshop cover
price increasing soon | thought | would
give you my thoughts on the matter. | am
a firm believer that if there is one useful
piece of information in a book or magazine,
it was money well spent, Now | know most
readers’ expect all articles to be to their
taste but this will not happen most of the
time. The best | can do is print articles on a
wide range of topics in the hope that most
readers’ like most of the articles.

What most readers” probably don't
realise are the resources that go into
making Model Engineers’ Workshop such
a great magazine every month. As editor |
select the best possible articles to put into
the magazine, | spend several weeks
editing it and making sure it has the:
minimum amount of errors (| doubt any
magazine is ever error free) and also
spend a lot of time getting contributors to
keep sending articles for your benefit.

After the magazine is published, | sit
down and do the contributors payment
sheet. The amount varies but if you take
an average figure of £2,000 that is what is
paid to contributors every month.
Basically, what | am saying is that | as
editor take £2,000 worth of information,
spend another say, £3,000 on it and sell it
to you, the reader for £3.99. Therefore you
are getting £5,000 worth of information for
£3.99. This | think you will agree is a
bargain and the small price increase due
shortly is minimal when you consider the
value you are receiving in exchange.

Apologies due

| thought | had better tell you that there is
a small typo on page 11 of no 145 MEW.
My name is Alan not Alex Jackson. Sorry
Alan, my mistake, Editor. B
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MAKING AND
USING SOFT JAWS ©

Harold Hall concludes
his look at these useful
chuck accessories

n the last issue | explained in basic

terms the purpose for, and method of,

using soft jaws. Realising that many

readers will not have these available

and be unable to acquire them for their
aged chuck the following is a method for
making your own. If you decide to do this
it would be a good idea to make a second
set as being set up for one set the second
can be made in much less time.

Making standard soft jaws
Making your own soft jaws will be a time
consuming task and probably only a viable
option if you have an aged chuck for which
jaws cannot be purchased. Having said
that, if you have a day to spare, making a
set would be worthwhile for some just for
the satisfaction of making something quite
different. However, using commercially
available soft jaws with my simplified
design of hexagonal add-ons would also
be worth considering.

The theory (mine)

| say “mine” as | have no access to any
design theory and is purely how | see the
situation. Should any reader have details
of the precise theory, as used by the chuck
manufactures, then | am sure the editor
would be pleased to hear from you when a
brief article or letter could be published.

It would be easy to fall into the trap of
thinking that a scroll with mating jaw is
only a threaded component but having a
flat form. Whilst this is true to a point, for
example the pitch of the scroll is constant
allowing the jaw to move along it, the
radius of the scroll is of course increasing
from its centre to the outer ring. This
means that the teeth on the jaw have to
work with a changing radius as the jaw
moves in and out; at what radius then are
they to be made?

The above though is an oversimplification
as not only is the radius changing between
one pitch and the next but also continuously
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scroll, the curvature on the jaw teeth must
be equal or greater than the curvature in the
centre of the scroll where the curvature is
the greatest.

Many readers will | am sure be saying
this is not the full story and of course they
are correct but it is only possible to deal
with one situation at a time. The above is
obviously only considering the situation
where the chuck is being used to close
down onto a workpiece. In this case, as the
above discusses, the inner surface of the
scroll is acting on the outer surface of the
jaws teeth. What then if the jaws are being
expanded into an outer workpiece where
the outer surface of the scroll is acting on
the inner surface of the jaws teeth? Again

we do not want the scroll to contact the
jaw at their edges as shown in Sk. 11b but
nominally central asin “a”.

In this case the curvature of the tooth
must be flatter than the flattest point onthe
scroll, that being at its outer diameter.
From this it can be seen that the curvature
on one side of the teeth requires being
guite different to that on the other; see Sk.
12. Manufacture is not therefore just a case
of running an appropriate end mill across
the jaws to make the groove at one pass as
the gap varies in width across the jaw.

Sk. 13 shows the configuration and in “a”
in the closing mode, and “b" opening. From
this it can be seen the jaw and scroll only

Model Engineers’ Workshop
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contact each other at the crest of the jaw
when closing (X) and the crest of the scroll
when opening (Y). | should add at this point
that all my sketches so far show the results
simplified and exaggerated for clarity.

Incidentally, if you have a much used
chuck, you may see evidence of the jaw
teeth being polished just locally, certainhy
on the outer face where they are most
heavily used; that is when closing.

The sketch shows that the jaw and scroll
contact each other only at X and ¥ thatis a
point contact, why therefore does the
tooth have to be so wide? The answer to
this. question is, to provide added strength.
Because of this, whilst beneficial, the
actual shape of the jaw either side of the
contact points is far from critical.

Making the jaws

Determining the dimensions

With the above considerations in mind

it will be necessary to measure both the
inner and outer diameters of the scroll
from which to determine the curvature to
be machined on the two faces of each jaw
tooth. Unfortunately, access to the scroll

to take these dimensions is not available
with the assembled chuck due to there only
being three jaws and the only option would
appear to be to dismantle the chuck.

To avoid this, make a plug to fit the chuck
bore and use this to determine the required
dimensions as shown in Sk. 14. Do ensure
that you take these dimensions immediately
adjacent to the inner and outer ends of the
scroll. To accommodate any minor errors in
the dimensions taken and those arrived at
later these dimensions should be changed
by a millimetre of two to ensure the scroll
and jaw bed correctly, smaller for the inner
diameter and greater for the outer diameter.

As a rough check, find a piece of bar, end
of a can, large washer, etc. or turn a disk,
perhaps even cut a disk out of card, having
the same diameters as those chosen, and

Photo 8. The teeth on the
normal chuck jaws.
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Examination of the chuck's normal jaws,
photo 8, gives the impression that the face
is machined at an angle to the jaw.
However, closer examination will show that
the crest of the curve is not central to the
width of the jaw hence the reason why one
side is lower than the other, see Sk. 15 and
it is therefore just a case of offsetting the
jaw when machining it, but by how much
is the difficult question. For simplicity,
earlier sketches did not show this feature.

As precision is not required,
determining the offset by taking a rule
measurement from the crest to the edge
of the jaw is a possibility. However,
determining just where the crest peaks is
not that easy, particularly in the case of
the flatter inner curve. Measuring the
angle, photo 9, between the tips of the
jaw tooth, do this for both curves as they
are different, and using these to calculate
the two offset values as shown in Sk. 16,
is probably a better option. Do note that

e =]
| — | CRESTINNER
/._._____._-—-—_—-—_.

TOOTH FORM SK15

the offset may not be the same for both
sides of the teeth.

Manufacture

Measure the width of the existing jaws, the
width of the groove along each side and
the position of the groove relative to the
base of the jaw's teeth. These are critical
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dimensions but the fourth dimension, that
of the depth of the slot along each side, is

less important as it is just clearance for the
rail on which the jaw slides.

The width of the jaw has to be a close
sliding fit in the chuck body and the groove
a close sliding fit along the rails either side
of the chuck jaw aperture. Cut three pieces
of steel and machine the width to be a tight
fit between the sides of the aperture in
which they are to fit. Then with some
emery paper (say 180 grit) on a flat surface
lap the sides until a close sliding fit results.
Some lucky readers may have access to a
surface grinder. You may like to consider
starting with four pieces so that you have
one that you can use for setting up
purposes, or seven pieces, being two sets
of jaws plus one for setting up.

A fence is required

Rather than milling the grooves in the
side, now produce the teeth as follows.
However, before starting actual work on
the jaw, a fence for use on the rotary table,
must be made and with locating holes at
the same pitch as the teeth on the jaws,
see Sk. 17 and photo 10.

First, set up the fence on the milling
machine and centre drill using the milling
machine’s dials to accurately space the
holes into which pin “Z" will fit that
correspond to the pitch of the scroll.
Return to the position of the first hole and
this time drill with the chosen hole size.
For ease of eventually positioning the
fence for use, drill more holes than teeth
to be made, say five extra.

With that done, make three stop pins (Z),
aclose fit in the holes in the fence and
with three sizes of heads. The purpose of
this is to ensure the jaws accommodate
the difference in scroll diameter at each
jaw position. The diameters of the pin’s
heads are relatively unim portant but they
must increase by 24rd of the scroll’s pitch

between plug 1 and 2, and between 2 and
3. Actually, when | parted the pins off from
the material in the chuck the pin was left
with a small spigot as is often the case
when parting off. This | found very useful
as it enabled the pin to be held with a pair
of long nose pliers when moving from

hole to hole. You may like to use my
accidental method or deliberately machine
them with a small spigot. The spigot is

easier to grip than the head of the pin
itself which in any case could become
damaged resulting in pitch errors.

Next stage is to mount the fence on the
rotary table and this on the milling
machine. The essential requirement is that
the fence is set off centre by the offset
value (CP Sk.16) and that the milling
machine spindle is exactly above the
centre of the rotary table. To achieve that,
first make a plug a close fit in the bore of
the rotary table and a head diameter equal
to twice the distance of the crest from the
edge of the jaw (2 x CP), also include a
centre drilled impression, Sk. 18. It is
essential that the two diameters and the
drilled centre are all concentric so they
must be machined at the same time. The
smaller diameter will therefore have to be
turned using a left hand knife tool. Also,

make another plug to suit the second

offset. Having said that, in my case there
was only 0.2mm difference between the
two offsets. This | felt was of little
consequence so took the mid position and
made just one plug. If you have a rotary

Model Engineers’ Workshop
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RTB

RTB CLOSE FIT IN ROTARY TABLE BORE
OD DIAMETER EQUAL TO TWO TIMES

THE TOOTH OFFSET REQUIRED
FENCE SETTING BUSH

Sk.18

table with a taper bore, make a short taper
plug but with a short blind parallel bore.
Setting plugs as above can then be made
the easy way with a parallel end. If you tap
the blind end of the taper plug this can
then be used with a screw to jack it out
without having to remove the rotary table
from the machine table.

Fit the plug, and with a centre mounted
in the machine spindle lower this into the
centre drilled plug and fasten the rotary
table onto the machine table at that
position. On the basis that you are
machining the outer diameter of each jaw
tooth, traverse the table towards you by
an amount equal to the required radius
plus half the cutter's diameter. When
machining the inner curve it will be the
radius required minus half the cutter’s
diameter. Do remember to take out the
backlash in the appropriate direction
before removing the centre in the spindle
from that in the plug before setting on the
radius for machining to take place.

Lock the table in both axes as these must
not be mowved from this point on. From
experience, | find it difficult not to
instinctively move the table when | should
just be rotating the rotary table. My way to
avoid this is to remove the hand wheels
for both axes as a safety measure.

Machining the jaw teeth

Having removed the centre from the
spindle, fit the milling cutter chuck with

a cutter whose diameter is a little less
than half the scroll's pitch. Typically, if the
scroll has a pitch of 6mm use a 2.5mm
diameter cutter.

Fit the two halves of the fence with the
inner one against the plug. Fasten the
outer fence but leave the inner one just
free to slide between the outer fence and
the plug in the centre of the rotary table.
Fit the largest pin in the inner fence and a
jaw against that. Using the fence’s
adjusting facility, set the inner fence so
that the grove machined will be in the

January 2009
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Photo 10. The fence parts for use on the rotary table.

required place. Fortunately, this position is
not critical and a rule dimension will be
perfectly adequate. Use jaw number one
from the chucks normal jaws to provide a
value for this dimension.

With that done, machine the first groove.
Unfortunately, with such a small cutter you
will probably need to machine to the
required depth in two stages, actually this
as easy as doing it at one pass. Start with
the cutter in a position where it is easiest to
fit the jaw, which is with the cutter not in
the way, and make the first cut at half the
depth of the tooth being made. Lower the
cutter to the full depth and make the
second cut in the opposite direction. This
will leave the cutter in the best place for
moving the jaw to the next position. You
will need to use the machine’s top speed,
hopefully something in excess of 2000 rpm.

With the first groove machined check
that the groove made is to requirements
and if so remove the pin and move along
one pitch on the fence. Reposition the jaw
and machine the second groove, repeat
until the required number of grooves have
been made. With the first jaw’s teeth
machined, remove and fit the second jaw
and repeat the process using the middle
size pin. Repeat again for the third jaw
using the smallest pin, see photo 11. The
photograph also shows a clamp fitted and
resting against the inner fence. The
purpose of this is to keep the inner fence
against the outer fence when it is being
adjusted. This is not shown on Sk. 17.

As there is a hole in the centre of the
rotary table it would be a disaster if you
dropped a pin down this as you would

Photo 11. Machining the ;'w teeth.

probably have to remove the rotary table
to recover it. This would result in it
loosing position. To avoid the possibility
make a plug to fit the hole or use a ball of
Blue Tack. Advice given from experience |
must admit.

Having machined the three jaws thus far
the second side of each tooth has to be
machined. The process is very similar to
that already carried out except that the
position of the cutter relative to the jaw is
much more critical and that it will be
cutting on one side only. Do not forget to
change the offset though if mneeds be and
change the radius at which the cutter
works. With regard to the latter, having
previously worked out the two values,
calculate the difference between the two
and again traverse the cross feed by this
amount. As you are now machining the
inner curve which is the flatter of the two,
the radius has to be increased. Do ensure
that you move the cross slide in the
correct direction. Again lock the table and
remowve the handle.

Set the inner fence so that after machining
the first groove the resulting tooth width is
definitely too thick. Measure the result to
determine how much more has to be
removed. Measure the normal chuck jaws to
determine the required value. Use the screw
in the inner fence to make the adjustment
required and re-machine and measure the
result. With the thickness of the tooth
established, machine the rest of the teeth
and the other two jaws.

As the cut now only takes place on one
side of the cutter, reversing it will cause
the cutting edge and the workpiece to
move in the same direction, rather than
opposing each other as is preferable. The
backlash present may permit the cutter to
grab the workpiece and move it forward
rapidly. With such a small cutter it is likely
that it will be broken. As the cut is
relatively light, it will be easy to avoid this
possibility by using one hand to restrain
the rotary table sufficiently to avoid the
backlash being taken up. With the teeth on
the jaws finished the difficult bit is done.

Important
| say difficult and feel that the process is
so easily open to errors and therefore wish
to emphasise the following.

The offset may vary from one side of
the tooth to the other; do emsure you
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Photo 12. Two sets of shop made
jaws, one having been adapted
for fitting hexagonal jaws.

calculate both and if so ensure you use
the appropriate plug in the rotary table in
each case.

The radius of the tooth also varies from
one side to the other so do ensure that
you reset this when machining the
second side.

Do remember to allow for the diameter
of the cutter being used when setting the
mill to the required radius. Traverse the
table by the calculated value plus half the:
cutter diameter for the outer curve and the
other calculated value minus half the
cutter diameter for the inner curve. Do
make sure that you use the correct values
for each side of the tooth. Do not forget
that the inside of the tooth is machined
with the largest radius

Use only the fence to make adjustments
to the position of the groove within the
jaw remembering that the milling machine
table’s traverse is only used to set the
radius machined.

Machining the side grooves
The grooves in the side of the jaws

must be a close fit on the rails on which
they are to move. If typically the groove
measures 6mm then using a 6mm end
mill may seem the obvious choice, but
should the cutter be running a little off
centre then the result may be oversize.
However, in many cases, the load on the
cutter will constrain it to run true and cut
size. It is therefore worth trying on a test
piece first; even so, do not run the cutter
through again as it will increase the width
ifitis passed through the groove a second
time. If this approach is not possible then
it will be necessary to cut the groove in
two stages with a smaller cutter.

First, set up the vice on the table such
that its fixed jaw is perfectly in line with
the table cross traverse. This is vital so
using a dial test indicator to test this
requirement is essential. With the vice
positioned, fix the first jaw in this with its
teeth against the fixed jaw.

Now machine one side of the jaw and to
the depth required setting the position
such that the lower side of the groove is
the correct distance from the base of the
jaw. With that done, remove the jaw, turn
over and machine the other side similarly.
This will ensure that the two grooves are
exactly opposite, any error though in the
setting of the vice relative to the table
traverse and they will end up with an X
formation. Repeat for jaws 2 and 3. If you
are machining the groove in two stages,
machine all the grooves first at the cutter's
width then return them a second time to
increase the width to that required.

Do aim for a width of groove that is a
little on the tight side requiring a little
hand fitting. Remember, it is relatively
easy to remove a little and almost
impossible to add some metal.

Finish the jaws with a little hand fitting.
Fit a fine tooth straight edged file, safe
edge upwards, into a vice and slide the
jaw backward and forward along this. |
find this much easier than placing the
workpiece in the vice and moving the file.
Remove burs, etc.; stamp the jaws 1, 2
and 3 ensuring that this is done on the
correct jaws and the jaws are finished. If
you make a second set it is essential that
they are kept in sets. In this case mark the
jaws 1A, 2A and 3A and the second set
marked 1B, 2B and 3B.

If you attempt the task, | do hope you will
not find it difficult. You will have to keep
your mind on the job ensuring that you
machine the required radius with the
correct offsets, etc. Photo 12 shows the
finished result and also a second set that
were adapted by fitting hexagonal jaws.

If you have some low profile clamps
(Ref. 1) you can both thickness the jaws
and make the groves by machining them
as | did, photos 13 & 14. This bypasses
any error in the vice such as jaw lift and
the inner surface not being parallel with
the vice base, etc.

Close examination of the two photographs
shows that | added an additional support
when machining the grooves. The low
profile clamp that | used is capable of
considerable clamping force and | was
concerned that just possibly it may move

the fixed jaw with disastrous results. | think |
was being overcautious but it is better to be
safe than sorry in such critical operations.

Material
| have not yet mentioned the subject of
the grade of material to be used. In view
of the amount of machining to be done,
especially the teeth, free cutting steel will
be very beneficial. Unfortunately, 230M07
{En 1A), though made in rectangular sizes,
is mot easy to obtain. Rather easier is
square bar in a reasonably wide range of
sizes. | used 32mm square that | then split
in two losing about 1Tmm with the saw
blade. This gave me two pieces nominally
15.5mm wide which had to be reduced to
15mm. | would also advise that it would be
very worthwhile purchasing a new cutter to
machine the teeth with, as it will cut much
better than one that has been much used.

| do not see this project as a means of
saving money, though if you make more
than one set it just might, but as a way of
acquiring some soft jaws for a chuck for
which they are no longer available. They
would also make a useful project for the
workshop owner wishing to take on
something different from the usual turning
and milling activity.

The CNC approach

There have been very many articles
written about establishing a CNC facility
in the home workshop, most by means
of adapting an existing manual machine.
Unfortunately, at the time of writing this
article if my memory is correct, little or
nothing about actual projects that use
the technique.

During making these jaws it has
occurred to me that they would make an
interesting component for a CNC system.
However, whilst the emphasis seems to be
on milling machines | assume a workshop
equipped in that way would also have a
CNC lathe and personally, | would like to
see a complete project described using
the system, typically something
comparable to the boring head | made and
described in MEW issue 126, page 12.

Failing that, then an article detailing a
method for making the soft jaws would be
a good alternative, what about it CNC
exponents. B

References

1. Low Profile Workpiece Clamps. Model
Engineers’ Workshop magazine, issue 118
page 12.

Photo 14. Macl'm'ng the side groo e Fnthe jaw.

Phoio 13. Skimrming the j jaw thickness using
a low profile clamp for securing it to the tab!e
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TARTING UP ATABLE

David White improves a Sieg X0 table

Background

| make a lot of prototype PCB's and
manually drill the component holes after
etching. | use a miniature drill stand

with an Expo 12v drill and carbide bits

to accomplish this. Most of my PCB's are
reasonably ambitious and typically have
1-200 holes in them. You can appreciate
that drilling these holes one by one with
purely manual positioning is quite a
boring task. When the Expo drill bearings
gave up the ghost after around ten years
of excellent service, | decided that the time
had come to take steps in the direction of
automating the process. As most of the
holes in my PCB's lie on straight lines, |
decided that even a manually operated XY
table would speed up the drilling process
quite considerably. | also decided that a
more powerful drill than the Expo would
be useful.

Proxxon

Accordingly | purchased a Proxxon FBS
12/E drill and a KT 70 compound table. The
drill is high power (100W) and runs up to
16000rpm on high quality ball bearings. It
was ideal for my purposes and | am very
happy with it. Unfortunately, the compound
table was not quite so useful. It is largely
built from thin aluminium extrusion and

it is easy to flex the table if considerable
care is not exercised in fixing down the
workpiece. This is not an insurmountable
problem but the stiffness of the leadscrew/
nut/gib combination makes the table far

to tiring to use manually for any length

of time. | tried all of the possibilities as

far as lubrication and gib adjustment was
concerned but the handwheels always
required too much force to turn manually
with any degree of comfort.

Given a powerful enough pair of stepper
motors the table could obviously be
converted to CNC and indeed there are
one or two successful CNC conversions of
this table described on the web. However,
| wasn't happy at the prospect of spending

Photo 2. The disassembled compt;lund
table less base, saddle and mill table.
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time and money on a
table that basically
wasn't suitable for my
intended purpose.

Si

Soetgere the project
languished for a while, until
| discovered the compound
table for the Sieg X0 drill/mill, photo
1. This is a 200x90mm cast iron

XY table which is sold in the UK

by Arc Euro Trade amongst others.
This looked a well made and pretty
substantial piece of kit, but will it
meet my requirements?

Problems
| ordered one of these tables
from Arc Euro Trade; they
describe it as a “cast iron
worktable”, and it was delivered a couple
of days later protected from corrosion by
the usual layer of sticky grease; at least it's
not red anymore! | took the table apart,
photo 2 and cleaned off the grease with
WD40, reassembled it and tried it out. At
this point, | figured that a certain degree of
work would be needed to get the table to
meet my needs.

| examined the X0 table in detail and
came up with the following observations.
There were no thrust bearings at either
end of both the X and Y leadscrews. The
gib strips were not as well finished as the
gib strips on my X1 mill table from the
same manufacturer. You can see this
clearly in photo 3. The dovetails and
sliding surfaces appear to have been
machined with some sort of fly cutter with
no finishing cut or grinding to improve
the surface as evident from photo 4.

After some thought | decided that the
overall quality of the table was
sufficiently high that it was worth the
investment of some effortin an
attempt to make it suit my needs.

Start again

| first completely disassembled the
compound table again. This was
easily done with no real surprises.
Remove the domed plastic cover at
the non-handwheel end of each leadscrew
with a strap wrench. They are a tight fit
and removal with pliers will mark them.

Photo 1. The compound
table for the Sieg X0 mill.

Photo 3. The original steel gibs.
Note multiple attempts to spot
dimples for adjustment screws.

Underneath the plastic cover you will find
a Nyloc locking screw. Hold the handwheel
steady and remowe the locknut. The
handwheels are removed by undoing the
axial locking screw with an Allen key and
then unscrewing the handwheel from the
leadscrew. The friction dial is removed
from the handwheel by carefully pulling

it off without losing the small piece of
spring steel embedded underneath it. The
leadscrew bearing plates at the ends of the
X and Y axes are removed by undoing the
two hex retaining bolts.

The x-axis leadscrew nut is floating and is
simply pulled from its housing. The Y axis
leadscrew cover just lifts off with the
leadscrew and nut once the bearing plates
have been removed. Remove all of the gib

Photo 4. The underside of the mill
table. Note the just about adequate
finish on the sliding surfaces.
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adjustment and locking screws. | noticed
after this disassembly that the leadscrews
had some black gunk embedded in the
threads, so | removed it with WD40 and a
brass brush (suede shoe brush). After the
WD40 had evaporated from the
leadscrews, | polished them with the brass
brush, taking care not to flex or bend them.

Additions
The plan now was to add thrust bearings
at each end of both leadscrews and then
to make high quality brass gib strips for
the X and Y axes and lap the ways of both
axes to provide smooth sliding surfaces.
The inside end of the leadscrew
handwheel provides one of the bearing
surfaces and an insert on the bearing plate
provides the other. In order to
accommodate the 4mm thick thrust
bearing (see later) | chose to machine
down the bearing face of the handwheel
by 3.9mm. The handwheel barrel is made
of high carbon steel and you need a
carbide cutter to machine it - watch out for

the extremely hot flying chips! | clamped
the knurled end of the handwheel in the
three jaw chuck of my mini lathe with
cardboard protector pads on the face of
each jaw. The handwheels are well made
and mine at least ran true with the
handwheel backed hard against the chuck
face. | took a series of facing cuts to
remove the 3.9mm of material. The thrust
bearing will now sit inside the friction dial,
when remounted on the handwheel, with
0.1mm protruding. The machined
handwheel, thrust bearing, friction dial,
and friction spring are shown in photo 5.
Incidentally, | have the DRO version of
the C3 Sieg mini lathe and there have
been suggestions in a couple of places on
the web that the accuracy of these devices
is questionable. This has not been my
experience. | measured the handwheel
before and after with a digital vernier of
known accuracy and the readings closely
corresponded to those of the lathe DRO. |
have made similar checks in a few other
instances (| don't trust anything) and

Photo 5. Handwheel with bearing surface machined
back 3.9mm, friction dial, and thrust bearings.
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Photo 6. The brass gib strip is clamped to the saddle of the
X0 compound table ready to square off the end.

found no problem. The review of the DROs
in www.littlemachineshop.com came to
the same conclusion.

Now that the handwheels have been
machined to take the thrust bearings,
attention can be turned to making new
brass gib strips. The new gib strips are
made from %in. x Y4in. brass strip. This is
the correct width for the Y axis gib strip
but 0.1mm too thick for the X axis. It's
easiest to make the new gibs using a
milling machine, but if necessary they can
be cut, filed, and lapped to shape.

Odd angles

A further complicating factor is that the
dovetails on all of the Sieg machines
that I've come across, or heard about,
are 55deg. You can use adjustable angle
blocks, tilting vices, or wooden templates
to get the right angle but by far the
simplest solution to the problem is to
use the existing dovetails themselves

as a template. The brass strip is cut to
length and clamped to the dovetails
using a length of metal rod and a pair of
toolmakers clamps as shown in photo 6.

The gib strip

In this instance the saddle is fixed to the
milling machine table with strap clamps
and the Y axis raw gib strip positioned
ready to square up one of the ends. Once
this has been done the other end can be
similarly squared up. Photo 7 shows the
squared up gib strip positioned ready for
its top surface to be machined.

Once the gib strip is positioned correctly,
a series of light cuts are taken lengthwise
until the entire top surface has been
machined level with the surface of the mill
table. The gib strip is then turned over and
reclam ped with the freshly milled surface
parallel to the surface of the compound
table saddle. The top of the gib strip is
again milled parallel with the surface of
the milling machine table, as shown in
photo 8. This time however the
longitudinal cuts are continued until the
top surface of the gib strip is a little below
the top of the saddle dovetail. Around
0.5mm is sufficient, just enough to ensure
that the gib clears the ways of the table
when properly inserted and tightened up.

Indents for screws

Once the gib strip has been milled to size
the indents for the locking and adjustment
screws have to be spotted in. Leave the
gib strip clamped to the compound table
saddle but rotate it through 90deg. so that
the axes of the adjustment and locking
screws are vertical and reclamp to the
milling machine table. | used a machine
vice for this operation.

Find a suitable drill size which will just go
through the screw holes without damaging
the threads; this was 3.2mm in my case.
Chuck the drill and position it over the first
of the holes so that you can feed it down
cleanly through the hole to the surface of
the gib. It is important that you get this
right; watch the drill closely as you move it
up and down and feel for any pressure on
the screw threads. You don't want to
damage the threads when you spot the
hole in the gib. Note the quill position
when the drill just touches the gib and set
your depth stop Tmm greater than this
value. Now go ahead and spot drill the gib
to a depth of 1Tmm. Repeat the process for
the other three holes. Note that the holes

Model Engineers’ Workshop
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Photo 8. F copfed gib sl‘f’p s;insd ry t

mill the remaining 55deg. surface to finished height.

are not exactly in line so you will have to
reposition the drill from scratch for every
hole. Now that the Y axis gib is complete
the whole process can be repeated all over
again to make the X axis gib.

As mentioned before, the raw brass stock
was slightly too thick for the X axis and |
had to skim 0.1mm off the stock before
starting to make the gib. You can gauge the
correct thickness by trial fitting one corner
of the strip into the appropriate space when
the table is positioned on the saddle without
the gib strip. Ideally one should remove
0.05mm from each side of the gib strip,
rather than 0.1mm from one side to stop the
strip from bending as the surface stresses
are released by machining. | however | got
away with taking the easy way out.

When the gib strips have both been
machined, the moving surfaces are lapped
with 400 grit wet and dry emery cloth to
give a flat mirror finish. The completed
gibs are shown in photo 9.

If you look closely you can see the
machine marks on the top of the x-axis gib
where | thinned it out. You can also see
that | was a bad boy and down milled as
well as up milled the surface.

January 2009
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Lapping the ways
Now we come to the most contentious
operation, lapping the ways. There is quite
a bit of discussion on the web, both pro
and anti this process, but the most detailed
analysis showed that at worst you can't do
very much harm because the amount of
material removed is so small; probably a
few thousandths of a millimeter. The other
telling observation is that no one who's
actually tried the process has regretted it.
All report a considerable reduction in the
torque required to turn the hand wheels.
The compound table is not expensive,
around £75, so the possibility of ruining it
would be exasperating but not the
end of the world. | therefore
decided to go ahead

and lap the =
ways. This
is easier
said than
done as |
had great
difficulty in
finding small quantities
of suitable abrasive
powders or pastes.

The most commonly available lapping
compound is diamond paste - avoid this
like the plague for this application. The
diamond paste will remove far too much
material and you'll probably end up with a
table canted in both the X and Y
directions. Five kg drums of abrasive
powder in various grits are readily
available but for this kind of work five
grams is a lifetime supply! Fortunately
Axminster sell a lapping kit with five 14g
jars of Carborundum powder in 90, 120,
180, 280 and 400 grits and this proved to
be ideal.

Starting with the Y axis the process is
as follows. Place a small pinch of 90 grit
powder on each of the sliding surfaces of
the base, drip a little turps onto the
powder, mix it into a slurry with a cocktail
stick and spread it roughly along the
ways. Now place the saddle onto the
base, without the gib strip inserted, and
slide it up and down the ways, making
sure that at least half of the length of the
saddle overhangs the base at the ends of
each forward and backward operation. Be
sure to keep the saddle in position and
apply even pressure to both sides of the
saddle. In practice this is difficult to do
and one side of the saddle will be
fawvoured. | got around this problem by
rotating the base through 180deg.
halfway through the total number of
strokes (one stroke is a complete forward
and backwards operation) with each grit.
How many strokes to do? It depends on
the pressure that you apply. | applied
very little pressure to the saddle and
pretty much pushed it backwards and
forwards under its own weight. | found
that 80 strokes with the 90 grit powder
and 100 strokes with the others worked @
out fine.

Clean down well

When the lapping operation is finished,
clean off all of the paste using more
turps and plenty of kitchen towel. It really
is important to completely remove all
vestiges of the previous paste before
maoving on to the next grit up. When
finished with the 90 grit powder repeat
the whole process with the 120 grit
Carborundum. Insert the gib strip and do
up the adjustment screws very loosely
before moving on to the 180 grit. Tighten
the gib screws a little at a time, but never
to fully tight, when moving to the 280
and 400 grits. You will notice during the
cleanup operation between grits that the
sliding surfaces on the base and saddle
change from reflective to a diffuse grey
colour as shown in photo 10.

Photo 9. The completed
brass gib strips.

412108 18:23:54 ‘ |



Photo 10. The Y axis sliding surfaces of
the X0 saddle after lapping. Note the
distinctive grey surface indicating metal
has been lapped away.

The grey colouring serves as a kind of
marking blue by indicating the extent to
which the sliding surfaces of the base and
saddle are contacting each other. It is not
necessary to go for 100% contact although
this is nearly the result in this case.

When the Y axis sliding surfaces have
been lapped the whole process can be
repeated with the X axis. In this case you
turn the table upside down, position the
appropriate sliding surfaces of the saddle,
and proceed as previously. Be careful to
protect the working surface of the table
from stray grit during this process. The
next pair of photographs, photos 11 8 12,
shows the result of lapping the x-axis
sliding surfaces on the table and saddle.

As you can see, the contact area of the
sliding surfaces is a bit less than for the Y’
axis but it's not worth the effort of trying
to improve it further. Now that all of the
machining and lapping operations are
complete the compound table can be
reassembled.

Reassembly

The F5-12M miniature thrust bearings
shown in the earlier photograph
were purchased from
Technobots (P/N 4255-
266). These have

an inside diameter

of 5mm, an outside
diameter of 12mm
and a thickness of
4mm. Lubricate them
well with low viscosity
grease or slideway oil
before use. Lubricate
leadscrew holes in the
bearing plates similarly.
One thrust bearing is fitted

at each end of both the X & Y
axes leadscrews. Start with the
Y axis first. Assemble the leadscrew nut,
leadscrew cover and leadscrew onto the
saddle then sit the saddle on the base.
Loosely insert the gib strip, adjusting
screws, and locking screw. Similarly, fit
the bearing plate loosely at the locknut
end of the compound base and rotate the

20

| ‘ 17_20 X0 Table.indd 20

leadserew until it pokes through the hole
in the bearing plate.

Assemble the thrust bearing with the
grooves on the washers facing the ball
bearings, slip onto the end of the
leadscrew and screw on the locknut on far
enough to properly engage the plastic
locking ring. You'll need to prevent the
leadscrew from rotating whilst you tighten
the locknut; remember to use a piece of
cardboard or similar to cover the jaws of
whatever you use to clamp the leadscrew.
Now rotate the leadscrew until the locknut
engages the thrust bearing. At the other
end of the base push the second bearing
plate onto the leadscrew and loosely
tighten the hex bolts that retain it.

Make sure that everything moves
smoothly and then tighten up all four hex
bolts retaining the bearing plates.
Reassemble the handwheel and friction
dial then insert the thrust bearing so that it
is housed inside the friction dial. Screw
the whole assembly onto the leadscrew
until resistance is felt and then tighten up
the locking screw in the
handwheel. You may
need to retry this

Photo 11. The X axis
sliding surfaces of
the X0 compound
table after lapping.

Photo 12. The X axis
sliding surfaces of
the X0 saddle after

lapping.

[ ] | I \‘__

operation a couple of times to get
acceptable preload on the bearings and
minimal backlash.

The X axis is assembled in a similar
manner to the Y with the exception that
the X axis leadscrew nut is a tight floating
fitin its housing. The leadscrew needs a
bit of jiggling to make sure that it goes
through the nut and the bearing plate at
the far end of the table. Now tighten up
the gib screws until resistance is felt and
then tighten the locknuts to fix them in
place. There is no need to back off the gib
screws a little after resistance is felt, asis
usually the case. Finish up by greasing the
leadscrews and liberally applying slideway
oil to the sliding surfaces and dovetails.

So how did it all turn out? At first |
thought I'd forgotten to tighten something
up because everything moved so
smoothly. But no, everything was battened
down, the handwheels have a silky
smoothness and the torque required to
turn them is minimal. They can be moved
round (a little) by puffing (very) hard on
the handle (I love a little exaggeration).
You get the impression that everything is
floating on a cushion of fine oil (as indeed
itis). There is no slop at all in either the X
or Y axis although there is a little backlash
in both cases. For a day or so after |
finished the work, | used to turn the
handwheels a few times every time |
walked past the table just for the sheer
pleasure of feeling the motion.

So which modification contributed most
to the improvement? Well, the thrust
bearings made some improvement,
perhaps 20% of the total because | fitted
and tried them before | made the new
gibs and lapped the ways. The majority
of the increase in usability obviously
came from the brass gibs and the lapping
of the ways. It is impossible to say which
of these the biggest contributor was
because neither change was made in
isolation. However, if asked to hazard a
guess | would say that lapping the ways
is the most useful modification that |
made. I'm certainly going to make the
same series of modifications to the
compound table of my Super X1 micro
mill, although | don't expect such a
dramatic improvement because the table
is pretty good as it stands. B

Suppliers
www.proxxon-direct.com
www.arceurotrade.co.uk
www.axminster.co.uk
www.technobots.co.uk
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AN ELEGANT
CENTERING TOOL

John Slater
locates his
work

Photograph1: The
Starrett Number
65 Centre Finder.

Background
There | was proudly showing my mate
Dave photos of some parts I'd been making
when he responded with “t'on‘y photos |
want to see are of summats finished!”
Knows how to wound does David. |
suppose that's inevitable with one’s best
mate; he knows where the sensitive bits
are. However, the upshot was that he'd
challenged or maybe inspired me so on
the next visit to his workshop (you know
the one’s; seeking commiseration, solace,
inspiration and escape form the domestic
authorities) | placed in his hand the
finished subject of this article! So rest
assured it takes only a little time to make.
Just to set the scene a little more
before getting into the detail. I've always
been a maker and collector of tools
which is mostly why I've not finished
much in the way of models {although as

=y [

Dave will tell you I've started no end!). |
seem to get to the point where | need
more skill or another tool to complete
the next item to my satisfaction and so
work on the model stops. | also like
elegant tools and methods of
manufacture. But I'm digressing.

Machining problem
One particular (now past) machining
problem was the accurate location of a
centre point on a work piece in coaxial
alignment with the lathe axis prior to boring
a hole in the right place. An example of
this would be boring the axle bearings in a
(miniature) locomotive axle box.

| find that many of "our” problems
such as this have been solved by others
and written about if one cares to search
past issues of “our” magazines. One
method of overcoming the issue is to

January 2009
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hofograph 2: The Starrett N ﬁmi:ar 65 Centre Finder in use.

utilise a standard lathe centre with the
point of the lathe centre located in a
centre punch indentation in the
workpiece and supported by another
centre in the tailstock. A dial indicator is
then used to monitor progress as the job
is repeatedly adjusted into coaxial
alignment with the lathe axis typically by
means of a 4 jaw chuck. Variations on
this theme make use of a parallel
cylinder with male and female centres
that may or may not incorporate some
form of spring loading.

Whilst this method is clearly effective it
does rely on having two lathe centres, one
of which has a centre in the rear face
together with a dial gauge that ideally is
fitted with an elephant’s foot and a
mounting. All of this leads to a deal of
equipment in a small place and potential for
clashes and obscuring of the job. Also, and
this is the most serious objection to this
method, it is only of use if some preliminary
adjustment has been carried out first as
there is a chance that the lathe centre used
as an indicator will fall out of the centre
punch mark if a modest error (out of
concentricity with the lathe axis) is present
and there usually is at the start of the job.

| found an article outlining specially
designed centre finders or wobblers
published in Model Engineer, Ref. 1. Peter
Spenlove-Spenlove’s article outlines three
types all of which dispense with the need
for the dial gauge. To my mind the most
elegant was the device Peter attributed to
Bert Dyer. This incorporates a gimbal
arrangement that is sprung loaded by a
leaf spring.

Starrett 65

| had intended to make one myself but
found out that the L S Starrett Co had
produced these commercially as their part
number 65. However they are long since
out of preduction and ne longer available
new. | was though fortunate enough to
find a used one for sale. (Where would
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we be without our IT systems? Well I'd

@ be without the Starrett 65!). I'm afraid the
tool collector in me took over and | had to
have it, photo 1.

I've subsequently used it a few times,
photo 2 and it really is a fine tool, but |
find it a little complicated to set up. To get
the optimum results you have to align the
centre of the gimbal arrangement to the
axis of the lathe. This involves adjusting
the cross slide (easy) and adjusting the
height by unscrewing the knurled screw
and raising or lowering the head of the
tool (not so easy). Owing to the size of the
shank provided by Starrett it will not fit
into my standard pattern Dixon tool
holders and so | have to remove the Dixon
arrangement and revert back to the
original Myford tool clamp (not difficult
but inconvenient).

My design
This leads us to the design presented here.
The swivelling or wobbling movement
essential for the functioning of the device
is catered for by using a plain spherical
bearing. These are sometimes used in
mountings for hydraulic and pneumatic
cylinders, automotive suspension
components and adjustable linkages.

| acquired two types, the plain bearing
itself and a plain bearing in a housing B el : AL R == 5 S
typically known as a rod eye from one of Photograph 3: Plain Spherical Bearing, Rod Eye and Assembled Centring tool.
the traders at a recent exhibition. These
can be seen together with the assembled

tool in photo 3. handy box. The strength of the spring is from some %in. square mild steel. Make to
As can be seen from the drawings and not that impeortant. Its duty is to hold the suit the size of your lathe tool holders so
photo 4 the parts are relatively simple and point of the centring tool in the centre that the centre of the rod eye lies on the
are largely straight forward turning punch mark during adjustment and so centre of your lathe axis. Do take care to
exercises. I've deliberately not detailed the almost any relatively light spring will do ensure that all the diameters are concentric
spring as | managed to find mine in provided it fits inside the rear body. I've during manufacture as any error will affect
amongst the collection in the come in also not detailed the holder which | made the accuracy of setting up in the lathe. The
22 Model Engineers’ Workshop
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collar on the front point is for the spring to
act on and could be turned solid with the
shaft, Loctited in place or soft soldered. |
silver soldered mine and hardened the
point at the same time.

One point to be careful of is the thread
on the rod eye. When | came to use mine |
found that the thread was left handed! If
you look carefully you can just see a small
“L" stamped on the rod eye in photo 4.
Fortunately | had a left hand tap of the
correct thread available.

Convenience

After using the tool a couple of times |
felt that it would be more convenient to
use (elegant?) if built into a special tool
holder having the Dixon interface so

that it would always be set on the centre
height of my lathe and always available
for use. For the realisation of this design

| used the plain spherical bearing press
fitted into a suitably shaped tool holder
body, photo 5. Be careful with the press fit
though. Too heavy a press fit might close
up the bearing and cause the motion of
the bearing to be too stiff so reducing the
tool's sensitivity. The plain bearing when
fitted should rotate smoothly without
stiffness or shake.

Please be careful with this tool as the
long rear pointer is sharp and could cause
harm. When not in use, stick a cork on the
pointer or as I've done knurl a short
portion of the pointer and unscrew from
the rear body but keep it safe and make
sure that you don't lose it!

The centring attachment in Dixon tool
holder form is shown in use in photo 6
and as you will see | finished the parts by
chemical blacking.

In use

This centring attachment works very well
but the results that it gives are totally
dependent upon the accuracy of the
centre punch mark. If that is in the wrong
place, then this centring attachment or
indeed most other centring devices will
not help.

So how do you make sure that the punch
mark is where you want it to be? Firstly,
scribe one line in the first direction and
then scribe another line at right angles to
it. Draw the centre punch along the first
line and where the first line intersects the
second line, the punch will drop into the
junction between the two lines. Then you
can lightly centre pop this position. If you
can't feel the intersection, resharpen your
centre punch until you can.

| found that my results improved greatly
after | had invested in some decent
equipment; a digital vernier height gauge,
a small Starrett centre punch, a 20z
hammer and some extra magnification
and illumination to counteract the
dimming of my ageing eyes. Of these the
magnification and the vernier height
gauge have had the most impact and
repaid the investment many times over.
You really can see the difference and with
the fine scribed line and fine pointed
centre punch feel the click as the centre
punch point slips over the crossing point
as outlined above. Try it, I'm sure you too
will gain an improvement in accuracy. B

References

Ref. 1 "Centre Finder for the Lathe”, Peter
Spenlove-Spenlove, Model Engineer,
Volume 191, Issue 4208, 14 November 2003.
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Photogp 6: Dixon tool holder form of the Centring Tool in use.
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MAKE DO AND MEND ©

Len Parker describes more accessories for his treadle driven Unimat lathe

Slitting saw mandrels

My machine came complete with a couple
of holders that screw onto the lathe
mandrel and support slitting saws. Whilst
extremely robust and ideal for holding the
thicker cutters used in horizontal milling
activity they do have severe limitations

in relation to enabling the cutting face

to reach areas of a component without
fouling some other part. For some
operations, a cutter of only 5mm diameter
is required while on other occasions |
would like to be able to machine a slot
0.5mm wide and 30mm deep.

Over time | have made a number of
holders from hex bar. The reason for the
hex bar is that it provides a positive drive
when held in a self-centring three jaw
chuck. Pock mark one face so that this can
always be put back in the same position
relative to one numbered jaw. The run out
is minimised by originally machining the
saw register so that the saw runs “true’
and equalises wear. How does one stop
the saw blade rotating on the register? In
larger sizes of course a Woodruff key is
often used but for tiny ones that solution
is not so easy and compressive restraint
by the holding bolt has to be applied - still
not enough? Try the old trick of squeezing
a washer of fine emery paper or double
sided sticky tape between the cutter and
restraining bolt face!

Cross slide .

leadscrew extension

This has been mentioned previously but it
is as well to suggest that it is advisable to
take some care in manufacture to ensure
that the extension is axially in line with the
leadscrew so that the index wheel turns
without wobble. In order to achieve this,
chuck the blank rod, face both ends and
set it up in the four-jaw to run true before
centre drilling and drilling tapping size for
the index wheel and connection to the end
of the existing leadscrew. You could of
course make a new leadscrew of sufficient
length to provide for the extended cross
slide extension platform but it most
probably will be a hindrance when the
extension piece is not required.

The indexing head

The whole of this part of our improvement
programme relied upon careful
scavenging of exhibition junk boxes and
scrapped components from the lads’

first ‘impoverished student cars’. The
former yielded some spare Myford gear
wheels while the gear box of a ‘Moggy
Minor’ supplied an ‘Actuator’ casting just
ideal for transforming into a bracket to
hold the indexing retaining pin. Lacking
welding equipment, the attachments
necessary to fit the actuator to the existing
Unimat motor bracket were fixed using

a combination of riveting and Araldite

and have now been in use for many

years without distress. Photo 9 shows

the essential elements and geometrical
configuration. Once again there is nothing
absolute about how you should proceed if
making something similar. All you need is
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Photo 9. The J'ndang device. Photo T0. Using paper indexing strips. g

a means of fixing some type of index plate
to the rear end of the lathe mandrel and a
provision for holding the restraining pin in
the appropriate position.

A paper overlay

As | get older | find that trying to read
‘micrometer’ index divisions scribed onto
the rims of handwheels to be something

of a challenge. | confess that | cheat now
by creating a paper strip overlay, photo 10
with nice bold black numbers on a white
background for my Dore - Westbury mill
and | have adopted a similar technique

for the edge of the drum that carries the
Myford change wheels used as the index
plate. The paper strip is produced easily

if you have access to a computer, simple:
drawing software and a printer. It does not
matter what diameter your drum turns

out - all you need to do is measure the
diameter (D) and (slide rule, logs, calculator
or longhand) whereupon T D does the rest.
Allow for paper and glue thickness when
making the overall length of the strip equal
to this circumference. Get the computer to
divide it into rectangles of equal length and
make the total number some convenient
number for your indexing needs. 60 is a
good number as you can divide into 2, 3, 4,
5, 6, 10, 12, 15, 20 and 30 steps. This locates
many of the bolt hole configurations for a
whole variety of cover plates, flanges etc.
and with the filing restin use, enables you
to make squares and hexagon nuts and bolt
heads as well as 3, 4, 5 and 6-spoke hand
wheels. Print up the strip, make a few and
when they get too filthy to read peel off and
fix on a fresh one! Itis cheap and cheerful
but it is sufficiently accurate for most of the
activities you are ever likely to undertake.

The collet holder

Although a four-jaw chuck is a vital
accessory, setting up a tiny rod to run
true is more of a fiddle on a baby lathe
than on the more usual 3%in. bit of kit

in most model engineers’ workshops.

A collet holder makes life easier. If you
have access to a lathe of larger capacity
however, the making of a collet holder will
involve less physical energy expenditure
and possibly fewer struggles in setting up
and easier knurling. Unless you can cut an

internal 12mm x 1mm thread this is where
you make use of that tap that | listed in the
essentials at the beginning of the article.
You may also have a problem of cutting
an internal cone for the nose of the holder
but | will describe a bodge that might just
get you over that difficulty later.

First question is to decide on the material.
If you consider that your type of work
requires a holder that can be hardened
then you must choose accordingly.
However for the type of light work that |
undertake on this baby lathe | have never
found any project that has required
anything more substantial than mild steel
or silver steel. A suitable size off-cut from a
bar about 30mm to 36mm diameter and
40mm long or thereabouts will do.

First job is to make a nice straight hole
along the axis of the bar. No problem if you
hawe access to a lathe of appropriate size,
just chuck the cob, face both ends, centre
drill one end and run through with 4mm
drill. But what if you cannot do that? Well,
holding by bolting to the face plate is one
way round the problem but if that solution
is also not available then it is recourse to
drilling in whatever way you can. It is
unlikely that you will achieve perfection but
we can make a tidy job once we can get the
cob mounted on the Unimat mandrel.

You need to open up the hole (11mm
diameter) for sufficient length to tap
12mm x Tmm so as to be able to mount
the cob and then you can tidy up the
outside to be concentric with the axial
hole and make two ribs for the knurling. If
you do not have knurling equipment drill
three holes 4mm diameter 6mm deep at
120deg. Intervals. Use the three jaws of
the chuck as a guide if you do not have
any other method of marking.

One word of caution; if you make a
knurling tool, avoid any which are of the
single variety but use the calliper type so
that the forces generated are primarily
self-contained within the tool itself- itis a
baby lathe and we don't need to put
undue strain on it.

Now for the bodge

If you have all the right equipment to
machine the internal taper at the nose
cone end of the collet and you can set up

Model Engineers’ Workshop
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the job correctly - fine go ahead. However,
if you are a little impoverished then this
‘make do’ will help. A number 5 centre
drill will just pass down through the
threaded portion and its central spigot
will locate itself in the remaining part of
the original 4mm hole, see photo 11. You
may have to do this in a drilling machine
if you cannot hold the workpiece the right
way round but you need to keep chewing
away until the spigot passes through

the workpiece and you are cutting a nice
internal taper courtesy of the No. 5 centre
drill body. Bob's your Uncle! Now all you
have to do is make collet blanks with

the front nose taper to match - itis a lot
easier to do this (external taper) than the
other way about. | never seem to have
the patience but what you should do is

to machine up plenty (a couple of dozen
blanks?) at one setting after a bluing test
says that you have the first one correct.
Sssssh! don't tell but you can always put
a bit of grinding paste in the nose and get
it a better fit if needs be! Make sure all is
washed well clean afterwards.

How do you make the saw cuts in the
collets you may ask? A Junior hacksaw is
possible for the larger diameters but you
will make a better job if you can index
against a slitting saw running on the
mandrel and presenting the work held by
the vertical slide (see earlier remarks
about the vertical slide and cross slide
leadscrew extension). You haven’t made

hot 11(.'.‘mg ee cne )
taper with a no 5 centre drill.

the vertical slide? Sit down calmly - have a
wee dram or whatever, now read through
the introduction paragraphs again and
think through what you want to do and
work out the order in which you can make
best use of the improvements!

The collet is holding a small brass tube
in photo12 and another size collet has
been placed on the headstock.

The Filing Rest

Whether you really need this bit of kit
depends very largely on the type of
projects you hawe in mind. | managed for
many years without one, but having made
it, now find it to be a very useful accessory
and | wish | had made one long ago. What
use is it? Well fundamentally it means you
can file different transverse steps or flats
on a piece of bar held in the chuck e.g. you
could put six flats on a round bar to make
a hexagon nut, or put two flats perfectly
parallel to each other but on opposite sides
of the rod when making a knuckle joint etc.

Various designs have been published in
the magazines and those excellent little
books about gadgets written by the
renowned leaders of our hobby extending
over an extensive period of the last
century. Any one will do - just modify the
essential characteristics to suit this baby
lathe. My version, photo 13 was made
mainly from scrap pieces of mild steel
plate and rod, a bit of a mild steel
rectangular block of minimum dimension
25mm. and 38mm x 45mm - anything
about this size will do that will sit nicely on
the cross slide. A block of alloy or cast
iron will do equally well for the main body
as long as it is cheap.

You do need a bit of silver steel for the
two rollers, each about 10mm diameter
and 25mm long (you can harden them if
that is vital to resist the filing abrasion that
you intend to impart but for most
operations you will find it is not necessary).

You will also require a leadscrew for the
‘micrometer’ height adjuster (6mm
diameter is useful) and a brass or
aluminium soft base pad at the end of this
leadscrew to bear on the cross slide.
Ideally the leadscrew should be left-hand
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threaded and machine cut but if all you
can scrounge is a short length of right-
hand studding then that will have to do.

A metric machine

As the SL is a metric machine, you may
want to keep to metric dimensions for

the diameter and pitch of the leadscrew.
If you want the ‘micrometer drum’ to

be calibrated in convenient and easily
visible increments you can use the

‘paper circumference strip’ technique as
described earlier but you may find it more
convenient, when the need is for higher
precision than a pure guess, to arrange for
a dial gauge stem to bear on a convenient
surface. Using either a metric or imperial
gauge as required by the project in hand
means you do not have to worry about
whether the thread is ‘true’ over its whole
length as you will be measuring the
absolute height adjustments.

The wing pieces are about 80mm wide
and 40mm high with one having an oval
access hole for the work piece 25mm x
40mmi. As can be seen in the photo, the
lower restraint is provided by a piece of
6mm diameter studding with nuts to hold
the lower part of the wing plates. This is
OK for light work but if you intend to
attack lumps of cast iron with a large
bastard file, you would be wise to make
the rollers longer (to allow for the greater
file width) and restrain the lower parts of
the wing plates with a substantial block of
metal riveted between them. Personally |
would not wish to mistreat my baby lathe
in this fashion.

The cross slide high

speed mini drill cradle

In the discussion about the index head,

| mentioned that often | require a means
to drill a series of tiny holes into a flange
plate or cylinder cover. Any methods
that involve, scribing, pock marking and
locating a tiny drill bit in the pock mark
always seem to defeat my most careful
workmanship. Perhaps | am just too
ham-fisted! If you suffer from a similar
affliction, hopefully this gadget will come
to your aid. Low-voltage high speed mini-

25
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drills are a boon to model makers but, for
example, to locate five evenly spaced no.
60 holes on a circular flange plate requires
a means of holding the mini-drill drive
unit exactly at right angles to the faced
flange plate, preferably at centre height
and offset the required distance from the
centre to yield a ring of holes concentric
with the outside edge of the plate.

Using the 60 position indexing device,
we need to advance in 12 unit steps and
advance the drill bit gently without wobble
into the workpiece. A cradle that can
mount the drive unit firmly onto the cross
slide is the answer. Photo 14 illustrates my
gadget which is carved out of an alloy
block forming a base bed into which a
mini-drill head nestles, it being held in
position by the semi-circular clamp(s). My
cradle is made a trifle on the low side so
that a soft packing material prevents the
alloy cradle scoring or otherwise
damaging the relatively soft plastic of the
power unit. If yours is made with a tough
metal case you can make it a perfect fit in
the cradle without fear of damage.

| made a mistake in foresight with this
arrangement in that it would have been
preferable to offset the fixing holes in the

hoi‘o 14. The cradle for the mini-drill in use.

base bed that locate the 6mm cap head
fixing screws into the cross slide tee slot
such that the bed can be realigned if needs
be while the drill head is in place. In my case
the bed has to be aligned first and secured
before the drill head is loaded into the
cradle. You could make the cradle shorter so
that there is room for two side pieces to
protrude and allow the cap head hold down
bolts to enter the tee nuts but in that case
the support to the drill head is rather flimsy.
Alternative methods to obviate the problem
may restrict the travel of the cross slide and/
or the longitudinal movement unless other
fixing arrangements are made which could
involve modifying the cross slide itself. |
prefer to avoid making any irreversible
changes to the original machine.

The die holder and extension
Although the die holder, Fig. 4 is one of

the first accessories | made, | have not
needed to use it extensively but, depending
on your own projects, it may well feature
much higher on your priority listing. In

any case it is quite simple to make and if
you are lucky enough to find some scrap
metal of the appropriate sizes you can save
yourself much machining time.

Fig. 4
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/
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Fundamentally, all that is required is a
holder for whatever sizes of die you have
adopted as a standard, made so that it can
screw onto the tailstock ram {or the
extension tube) and which is truly in line
with the lathe axis. The reason for the
extension tube is that some operations are
facilitated if the die holder can be
presented to the work ahead of the
headstock side of the cross slide i.e. the
left hand edge of the cross slide.
Depending on the size of your die holder
you may find also that it fouls the cross
slide although there is much less chance
of this when the machine is rigged for
increased swing.

The extension tube merely serves as a
bridge piece hence overcoming this
problem and also provides a reservoir
space for the threaded portion of any work
in excess of that provided for by the die
holder itself. Do you need this? Well you
might if you have to make something
which has two sections of thread of
different diameters on one piece of rod. A
good example is the leadscrew of the cross
slide. The outer end of the rod is threaded
for the index dial whilst the inner part is
threaded for the equivalent of a ‘clasp nut’
within the body of the cross slide.

As with the collet holder, the 12mm tap
and die are used to make it possible to
screw the material onto the lathe mandrel
for further machining. If you can find a
piece of thick-walled alloy tube with its
internal diameter near to 11mm or
sufficient in which to cut the 12mm thread
then you will be saving material waste and
lots of ‘boring” effort! For this operation
you may find a live centre most helpful
(see Rex Tingey's book, page 44 et seq.).
Newertheless, if you don’t have one, make
a hardwood plug to fit the tailstock ram
and put a spot of Vaseline on its business
end. It will suffice for this once only
operation - if you set it on fire you are
treadling too hard!

While on this topic of temporary
hardwood aids - the operation described
above might need a steady if you cannot
hold the workpiece securely in the chuck
and that will depend on the length of the
extension piece and how good are the
jaws of your chuck. Do not despise a
temporary aid - old time turners were
masters of the art when needs must. | am
always fascinated to listen to their advice
whenever the opportunity occurs. If you
have not had the pleasure, try visiting one
of the industrial museums and talk to the
volunteers. There is a treasure trove of
expertise just waiting to be trawled.

Bear in mind the ind ustrial revolution had
to start with carpentry and blacksmithing
- today’s precision CNC is built on that
foundation - a sobering thought! | suspect
many such ‘sons of toil’ would have turned
in a 2(i) degree (maths) without really
trying had they had the opportunity and |
wonder sometimes how many current
graduates could figure out a sine bar
calculation using only mental arithmetic
and chalk on slate, right first time and all
without the aid of a ‘prod box’.

The Drill Pad

This is another accessory the need for
which may be of much more use to some
individuals than others. Primarily it is very
helpful of you have a need to cross drill
numerous rods etc. However, it is of help
only when the workpiece is of sufficiently
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Fig 5 milling} but ﬂ'_le scrap box did not yield any

75.00mm : that had the right combination of external
B 12.50mm and internal diameter and bearing type.
However, it does most of the things | need
| to do and, if not, | do now have the
opportunity to transfer work to a more
suitable machine. If you are not in that
fortunate position then maybe you should
consider investing in better bearings from
day one if this gadget is going to be your
only means of working. But search the
scrap boxes first! The other thing to note
is that by definition we are talking about
light milling with small cutters if we are
going to hold them in a Jacab's type chuck
- not good practice by any means. If you
really need to chew through many metres
of metal in the lifetime of the tool then it
would pay you to design and make a
suitable milling chuck to hold the cutters
DRILL PAD of your choice - the tiny end mills supplied
with many miniature drills do not have

rovision for end restraint so you will have
NOTES: 1. MILLOTHIE VEE SLOCTS T0 ACCOMMgDﬁgE Mosg HOEGULAHL‘E) USED éiog SIZESG ittt ‘e bbb
9. ALLOW CLEARANCE BETWEEN BASE OF VEE SLOT AND FRONT FACE OF PLU 4 :
3. THE REGISTER AND INTERNAL THREADED PORTION OF THE PLUG MUST FIT sufficient power to stop the cutter working

55.02mm
|
|
I
T
|
~525.00mm "

LATHE TAILSTOCK NOSE (THE SL THREAD IS 12mm DIA.) its way out of the chuck. ) )
4. THE OVERALL SIZE (SEE TEXT) DEPENDS ON YOUR NEEDS AND IF YOU Once again | confess to cheating a bit
WANT TO SKIM THE FRONT FACE IN THE UNIMAT THE LIMITING FACTOR IS THE SWING because as can be seen after | had acquired

and refurbished a second hand Dore
Westbury mill and made a proper chuck for
it - my Potts Milling Spindle was rendered

The cross slide drilling redundant (funnily enough so was ). It too
and I‘I'Ii"il'lg spindle lay in the “round tuit’ box until | was cajoled
This device was made before my younger into the improvements for the SL described
son prompted me to find a way of above. | had puzzled for some time as to
mounting the high speed mini-drill on the how | might find a use for it and eventually
cross slide. It is driven by a Heath Robinson | made a determined effort to adapt it for
arrangement of pulleys and belts from the use with the SUs increased swing. The
overhead shafting, photo 16 but it does ‘words and music’ are in the concluding
have its uses in light milling and offset sections of this diatribe. Hence, if | have
drilling that is a bit too demanding for the real need for more substantial milling
@ mini-drill. It is all made from scrap so the capacity and it is not ideal to remove the @
dimensions are to a large extent irrelevant work from the SL's environs | can rig the
except that you need to be able to mount ‘Potts’ to get me out of trouble.
the axis of the device at centre height. . i
Long ago my brother-in-law had given to The internal radius tool
me a nicely engineered tiny Jacobs type During my early days of scratch building
4 drill chuck and it had languished in the 4mm scale locos | had studied carefully the
Photo 15. The tailstock drill pad. spares and the’ round tuit’ box waiting for wonderful advice in books by the likes of
just such an opportunity for resurrection. the late Guy Williams (of Pendon museum
There is nothing fancy about the general fame) and John Ahern etc. Guy made
large diameter and length. For much of my arrangement - many similar devices are many small gadgets for his machines
work | need to cross drill through 2mm or described in the literature. to carry out specific operations that are
less diameter rods with drills in the range Ideally | would like to have incorporated common in small-scale loco building. One
60 to 80. For that | use a ‘thingymejig’ bearings with better lateral restraint (for technique involving fly cutting the base

which can be seen in photo 4 (last issue)
but which is probably of no interest to
readers of this article.

To make the pad you need a chunky bit
of alloy and another cob end of alloy rod
about 25mm diameter. Fig. 5 and photo 15
show the general idea. Again use the
technique of making a screw-on piece to
fit the 12mm thread on the mandrel/
tailstock ram and turn a spigot on its end
that can mate with a suitable sized hole in
the body of the pad. This hole must be
truly at right angles to the face of the pad.
The intersecting Vee grooves need to
accommodate the diameters of your
comman work pieces and are best milled
out. In my case the spigot is fixed into the
pad with cyanoacrylate but a force fit or
screw joint with thread lock is equally
acceptable. Howsoever you do it, it is wise
to take a skim across the pad face with the
stalk mounted on the lathe mandrel at the
finishing stage - that way the pad face will
be at right angles to the mounting stalk
and hence the mandrel. This of course is i .
providing that your pad size is within the Photo 16. The cross slide drilling Photo 17. The internal radius tool.

limit of what you can swing. and milling attachment.
January 2009 27

| ‘ 2430 Unimat.indd 27 @ 412008 15:41:36 ‘ |



THIS POINT IS THE LEADING

EDGE OF THE TOOL AND

SHOULD BE ON INTERSECTING

CENTRELINES OF RADUIS TOOL
=PIVOT AND LATHE CENTRE HEIGHT

7 THIS LEVEL TO MATCH CENTRE HEIGHT
/ ABOVE CROSS SLIDE OF LARGER LA
I.-' SLOT IN TOOLPOST TO MATCH RELEW\NT TOOLING

% _i|_'FF ______ v — B e
/ THIS LEVEL TO MATCH
| /' CENTRE HEIGHT
| ABOVE GL CROSS SLIDE
] Smm DIA. HSS TOOLING -
IS4 7 : L o

Fig. 6

) | B A bl flo
& r"i}— _______ —— I 4BASKT
GlB SanllE GRUBS WHERE
STRIP— INDICATED
. — ] :
L{ 6mm CSKTO
|- CROSS SLIGE TEE NUTS
PROT - GUIDEHOLE ¥ 5 oo F
CLOSE FIT FOR L stee | y  GBSTRP H—
Cooosrom e | SERING () TieSiey
BLOCK FIX TO ALLOY _ —. / DETACHABLE GUIDE
TOOLPOST WITH PINS E AL TERNATIVE
AND CYANO ADHESIVE § POSTIONS
2l
2

MATERIALS :

MS: BASE AND SWING
PLATE: GIB STRIP

S A ! stz o
STRIPS: TOOLPOST SLIDE L N THREAD PREFERRED
BEARING AND BALL HANDLE 96.0mm 1 THRUST BEARING
ALEOYTOOLROST FIXED BY 2 OFF 8BA
CSK STEEL

EXTERNAL RADIUS TOOL FOR SL AND DRUMMOND LATHES

Photo 18. The external radius tool.

of various boiler mountings (chimneys,
domes etc.) to yield a perfect fit to the
boiler was particularly helpful.

Forming the reverse curves for the skirts
was rather trickier but the little gadget
illustrated in photo 17 was always much in
demand. It cuts small concave curves
without much fuss - those involved in
model ships should, | think, find
something like this useful for making their
miniature capstans (also commonly used
in railway goods yards in the horse drawn
era). Although | work in larger scales now,
| still find it adequate for such tasks
although | would probably build a slightly
larger one if | had already increased the
Sl's swing before making the tool.

The external radius tool

For many years | had hankered after
making an external radiusing tool
particularly when making tooling for

the other lathes and mills that we had
acquired. Inevitably something more
pressing came along and shock, horror,
we often bought plastic ball handles to
complete the job in hand. George Thomas
and Stan Bray among many others
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have described, much better than | can,
excellent tools to do this type of work -
follow their advice and you cannot go
wrong, certainly for normal sized lathes.
However, when it came to upgrading our
beloved little SL it was time to give it the
ability to do what it was intended to do
in our workshop - make the small parts
for Gauge 1 locos without fuss. But (see
above about dual use) if | was going to
spend time making such a tool | wanted
it also to double up and help our elderly
Drummond produce its own spherical
objects. It was made without recourse to
dovetail milling which is what should have
been undertaken if making something
to the George Thomas standard.
Nevertheless, the resulting bodge
although looking a bit Heath Robinson,
does the jobs required an both machines.
Photo 18 and Fig. 6 show the essential
elements of construction but if you intend
following this cheapo design the
dimensions will be determined by your
own requirements in relation to centre
heights, desired capacity and available
cutting tools. The need for dovetail cutting
in the making of the slide is avoided by the

use of hexagonal bar - it provides almost
the same confining restraint mechanism
but by all means if you do have a dovetail
milling cutter then do a proper job instead
of ‘make do and mend'!

| think it was Stan Bray whose writings:
first alerted me to the assembly
techniques of sticking things together
initially and adjusting for good sliding fits
before reinforcing with rivets or screws as
appropriate. Apologies Stan if | have
misquoted you. In this case what we
require is to fix in position the hex bar,
then gently squeeze the sliding block
between it and the rebated square bar
(with gib strip in place but adjustment
screws fully retracted) held with adhesive
for a good sliding fit throughout its
permitted travel. When set you can
remove the block, drill, tap and screw for
the square bar for permanent fixing before
re-fitting the block. If when you try to
replace the sliding block it is too tight you
can rub down the vertical sliding surface
of the block but well away from the rest of
the work, clean up and remove all traces
of emery, re-fit and adjust the gib strip.

In use on the SL the lower position is
used for the cutting tool with the small
setting pin. | pop a dead centre in the
chuck and bring the setting pin point into
contact so as to set the initial alignment.
Replace with the workpiece and wind out
the slide to allow the tool adequate swing
space before commencing the cut with
both X and Y travels of the SL locked.

The cut is advanced by means of the
‘micrometer handwheel’ driving the
leadscrew of the slide. Again it would be
nice to have this length of screw made with
a left-hand thread but if all you have is 6mm
studding everything will still work - you just
have to remember that clockwise rotation of
the handwheel backs the tool away from the
work rather than putting on the cut! | made
the lever arm controlling the swing
demountable so that it can be positioned on
either side of the slide - it is not vital to do
this but it does make for more convenient
working depending on the sort of convex
surface you are generating.

On a larger lathe the tool is mounted on
a sub plate fixed to the cross slide and a
larger cutting tool retained in the upper
holder. All the other processes are the
same with the exception of the use of a
longer setting pin.

Moderate skill only is required in making
the tool - the only tricky bits are machining
the shouldered capture bolt so as to
enable the rotation to be smooth and
without shake and sawing and filing the
60deg. cut out in the tool post alloy block
to match the hex restraining bar.

Associated machine
vices and angle plates
Surprisingly, holding work on a baby lathe
can be difficult because limited travel
seems to invoke Murphy's Law which
states in one of its clauses that however
you wish to present the work there will
always be the occasion when the cutter
fouls a retaining clamp, bolt or platform.
Although the Unimat comes with a couple
of long 6mm tee bolts and small clamps,
ideal for use on the milling table, they are
of limited use with the vertical slide etc.
Small machine vices and angle plates are
of more use but commercial supplies of
appropriate items of the right size take
some finding. You can of course spend

Model Engineers’ Workshop
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many happy hours making your own but
another way is to scour the junk boxes at
car boot sales and exhibitions. Occasionally
you may be lucky and find examples that
have been made by apprentices and
students particularly im military towns and
in places where we once had
maniufactories. If you find some small vices
and they are not hopelessly out of square
etc. snap them up. Often all that is required
is to refit a decent capture plate to prevent
the moving jaw lifting and make the jaw
advance and retract correctly. As described
earlier you may need to add hold down
lugs or arrange for retaining screws to hold
the vice onto other sub-assemblies e.g. a
small angle plate.

I make the latter from offcuts of angle
iron but you may need to practise your
filing skills to ensure that everything is
nice and square - you may recall that
when describing the raising blocks |
suggested a reference face would be a
boon - now is the time. When setting up,
use a parallel to square up the front edge
of the angle plate or face of the sliding
block of the vertical slide for example. The
photographs show my recycled junk in use
- one useful dodge you may find helpful
when positioning the holding down bolts
under a small vice is to arrange these on a
repeatable rectangular grid (use a
temporary jig to drill the holes). You will
then be able to locate the vice in various
positions along the angle plate so as to
hold work in the best position for
presenting work to the cutter without
running out of movement because of the
limited travel of the cross slide.

That completes the main items but the
following sections detail some other
modifications that may be of use.

ADDITIONAL ADAPTATIONS:

Mini drill stands

The Prozone drill stand is a fairly recent
acquisition and modifications to enable
its down-feed mechanism to be fixed

to the Unimat's vertical pillar have

been described previously. Before that
acquisition howewver, | had made use of
acirca 1970s purchase of a small hand
held 12v drill of French origin - badged as
‘Precision Petite’. One of the additional
accessories available for this tool was

a drill press - a hybrid construction of
metal and plastic. As a drill press it was
of some assistance in holding the motor
head reasonably wertical but its flimsy
build quality meant that it was unreliable
in maintaining a set alignment for any
repetitive drill operations. It does have
some uses, particularly in machining bits
of plasticard and | have at times made
temporary holding rigs for its use with
the SL.

Flexible Drive

The mini drill referred to in the previous
paragraph also had a small flexible drive.
Until | mislaid it, | used to use this on
occasions for low speed hand held milling
by driving the shaft via the SL rather

than by the unit's intended power unit.

| do have available a much larger and
more professianal flexible drive and this
too can be driven by securing the drive
cable in the SLs drill chuck mounted on
the lathe mandrel. This is a very useful
technigue when it is necessary to carve out
complicated shapes in pattern making etc.
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Photo 19. The ‘Potts’ milling spindle.

The Potts Milling Spindle

| dislike discarding any contrivance

just because something more suitable
hecomes available but | am no Luddite
and embrace improvements. Rather than
contribute to the throwaway society |
prefer to find alternative ways of using
things that are superseded. In the days
when | lacked a milling machine, | had
spent many hours making a Potts Milling
Spindle, photo 19 having purchased the
appropriate castings.

Once the Dore-Westbury had been
refurbished and | had made a proper milling
chuck, the poor old ‘Potts’, like its Railway
Company namesake, sulked in various
corners of the workshops. | pondered over
the idea of somehow rigging it over the
tee-slotted cross slide (possibly from an EW
lathe) that | had found in a junk bin at one of
the shows. | fancied the idea of having a
light milling capacity near our baby lathe.
Needless to say, | never quite ‘got round to
it" and both items were a source of baleful
rapprochement every time one of us
collided with a chunk of solid metal when
searching for something else. | know we
should do otherwise, but tidy workshops
seem to elude our best endeavours! When
the Prozone drill stand had been acquired
and | had made use of the redundant lathe
cross slide some months later, | decided that
| really must make a determined effort to do
something positive with the ‘Potts’ as part
of the SL improvements.

Also lurking in the darkest recesses of the
junk hoard was a column foot that had
been made by one of the lads during their
final school years before departing to
university. It was an aluminium casting that
with a bit of tweaking could be made a
snug fit to the base of the short cast-iron
column that carried the Potts milling
spindle. Ideally it would have been
preferable if both the 'Potts” and SL had
identical geometry for anchorage and
support pillars. In that case it would be
simple to slip the milling head onto the
‘Rex Tingey improved’ SL centrally located
column. Murphy's Law operated again
however and the outreach of the ‘Potts”
and diameter of the support column are

substantially different. Rex’s design does
allow the SL centrally located column to be
removed easily and returned to the
headstock base if required. | realised that
what was required was a means of
supporting the much larger footprint of the
adapted aluminium cast base over the
normal column supporting block that was
fixed to the cruciform underbed and which
did not need to be disturbed. Using an
additional supporting block fixed to the
wooden worktop in combination with the
normal block enabled the ‘Potts’ pillar to be
accommodated near to, but not exactly mid
way along the SL's lathe bed, photo 19.

Alert readers will have spotted that
unlike most other improvements this one
(and the scroll saw) do need some
juggling of the drive mechanisms if
driving via the treadle rather than
self-contained electrical motors. But as we
are meant to be going ‘green’ - tough! It
does mean that work needs to be planned
more carefully and greatest benefit is
obtained from operations that are
performed in batches. Although this was
an interesting exercise in tool making | do
not pretend that it was vital as, for most of
the smaller bits of Gauge 1 loco
construction, essential milling operations
are possible using the vertical and cross
slides with appropriate holding/clamping
fixtures. But now | no longer feel guilty
about my dear old ‘Potts’!

The scroll saw
While hunting around among the scrap |
came across a partially completed scroll
saw, photo 20 intended to be driven,
| suspect, by a 3%zin. lathe. | could not
remember how or when we acquired
this particular bit of junk but my guilty
conscience that had been triggered by
‘Potts” kicked in and | thought this would
make a fitting end to this phase of Unimat
upgrades. | rather doubt that our current
activities have real need for a scroll saw of
this ilk but hopefully the following notes
may be of use to somebody else in the
MEW community.

Whereas on a 3'in. lathe the mounting
of this device above the chuck would be
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useable by someone standing in fromt of
a lathe, in the case of my configuration it
would be unsatisfactory - not least
because | sit on a stool when using the
SL with arms and head at a comfortable
working height for this baby machine. A
second reason was that | was not too
keen to have wood sawdust dropping
over the end of the lathe mandrel. As an
aside note that the design of this version,
in the family of Unimat's, has one big
advantage. The round bed bars are easier
to keep clean and when they do
aventually wear out, replacement is a DIY
possibility as opposed to regrinding a
Vee bed.

It seemed that the best lacation would be
to arrange for the saw to be positioned
not abowve, but in front of the lathe bed.
Obviously there would need to be either a
long belt drive from the overhead line
shaft or some means of transmitting the
power from the rotating lathe mandrel:
this latter arrangement had the
disadvantage of requiring the prowvision of
an additional belt drive and hence a
reduction in efficiency but was offset
somewhat by the ability to make use of
the variable speeds available by means of
the stepped pulleys. It was also necessary
to decide how big a stroke was desirable. |
could not recall appropriate formulae for
determining the optimum connecting rod
length and drive wheel diameter but
seemed to remember vaguely a
discussion about this from my student
days. Consultation with my sons (who's
student days were historically much
nearer than mine) proved conclusively
that none of us had been paying attention
to our lecturers! Our collective wisdom
was that a ratio of 6:1 was about the right
order and | set about trying to arrange the
geometry to suit.

In its discovered state the unit was only
partially constructed and did not have any
provision for mounting a saw blade. When
making provision for fixing same | decided
that it could be useful to allow for both
small hacksaw blades and cutting blades
of the 'string abrasive’ variety. The unit
resulting from all the aforementioned
consideration is as shown in photo 20.

| am not sure that the use of this gadget
for one-off items is a sensible expenditure
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of time or energy as hand tools are quite
effective. | am still experimenting with a
suitable rip fence and work piece guides/
restraining mechanisms particularly for
the batch production of small items
where a mechanical aid like this may be
advantageous.

Conclusion

| suspect that there must be many
hundreds of Unimat SL lathes still in use
within our hobby. It was a very sound
design (apart from the motor) for its
intended use and was well built with
metal components. To my mind, later
versions and adoption of plastic parts
whilst no doubt having production
advantages resulted in a less desirable
product. With a bit of tender loving care
and some adaptations the SL is a boon to
builders of small scale models. If you find
one - love it dearly!

Appendix

You may well wonder whether making use
of junk as described in the articles is of any
practical use apart from the fun of making
tooling - it is still a baby lathe and cannot
have the precision of a Boley or similar.
So what does it do? Well from my point

of view it has advantages in the making

of so many tiny bits that form a part of
miniature loco construction. It also has the
undoubted advantage of being capable

of use whilst sitting down (mandatory if
you intend to treadle using both feet!).

It is relatively quiet in operation (a sure
aid to domestic peace) sufficiently so that
a couple of small speakers enable one

to enjoy ‘Music While You Work’ - yes |
even have a CD of the original war time
recordings so | am in my comfort zone.

As for what it does well here are a couple
of photographs that illustrate what LBSC
meant by ‘'blobs and gadgets’. B

Photo 21. The cab detail on a gauge one locomotive.

Photo 22. The finished gauge one locomotive.
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MAKING A CNC
CUTTER GRINDER O

John Pace continues

with the pulley drive

ake the Y axis pulley
mounting plate, Fig. 28.
Note that holes Aand B are
spotted through into the
main block during assembly.
The main shatft is shown in Fig. 29 and
photo 32 shows the No 3 Morse taper being
bored under CMC control an the Myford.
| fitted a Mo 3 Morse drill chuek shank
and completed the rest of the machining
between centers. Photo 33 shows the
completed shaft still with the shank fitted,
the part completed faceplate Fig. 30, the
pulley and spacers and nut. Make the
components for the Morse taper extractor
as in Fig. 31. When the faceplate
machining is completed, fit to the shaft
with Loctite. | made the pulley a heat
shrink fit on the shaft and a dummy spacer
is needed to enable bearing adjustments
to be made. The bearings are loaded to
run on the outer edges, i.e. the centre
spacer is wider than the outer and some
shim adjustment will be needed to obtain
some pre-load. A cord wound round the
54 tooth pulley displays about 8 to 10
ounces resistance. Photo 34 shows
@ the assembled faceplate, the shaft
and the guide rail. Photo 35
shows the Y axis stepper
mounting plate and other
components.

Photo 33. The main components of the
Y axis shaft. The shaft has a 3 Morse
taper drill shank still fitted within.

1.498 . 2.244 g
i
B Photo 34. Y axis shaft with
e faceplate fitted .The Vee
il block guide rail is in front.
i
i
—A
I|I @4.2mm
0.250— | =
3 ] 8
& | © 2445 o
- ———
RO.750 7<_\)" 690 F
I !
ol &-—) 0.345
&
T | — - e
1 DRILL THREE HOLES ‘A’
- 1763 - 3501 = AND ‘B’, SPOT THROUGH TO
: : MAIN BLOCK, TAP HOLES
Y AXIS PULLEY MOUNTING PLATE ~ #mm AND émm x 1/2in DEEP Photo 35. Y axis
Fig 28 3mm ALUMINIUM stepper mounting
= plate and pulleys.
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Photo 36. This is a posed shot,
grinding the faceplate. No wheel
guard is fitted. (Nothing is rotating).

Fiigs. 32 & 33 are plain turning jobs for
the Y axis upper and lower mounting
parts. Myford owners will see the
similarity to the top slide mounting. The
degree markings are for rough setting
only. The centre hole in the top half is to
secure into the centrally drilled hole in the
main block, this is the only attachment and
providing the bolt is securely tightened is
perfectly satisfactory.

Mounting the grinding head
Fig. 34 shows the position of the Y and
Z axis mountings including the position
of the Quorn head mounting post, which
is a simple turning and drilling job, Fig.
35, The positions are not that critical, an
adwvantage of having large flat tables is @
that they may be drilled and tapped to suit
fixtures as required. Fig. 36 shows the X
and Z axis dust shields which should be
fitted before any grinding is attempted.
When the Y axis shaft is assembled, the
faceplate is finish ground on the machine
to run true, refer to Fig. 37. The stepper
motor is coupled directly to the 54 tooth
wheel as in Fig. 38. The rotating base is
adjusted to grind across the face as in
photo 36. A small control file rotates and
traverses the faceplate under CNC control
to grind the face. (I left the in feed Z axis
disconnected for this and manually

Aa; %0 0.180 = adjusted this.) By careful adjustment the
0.550 ~+—>  [+—0.450
S ~ TAP 10mm ——DRILL THROUGH 8.1mm
§ = THROUGH C/BORE TO CLEAR
Q CAPHEAD SCREW
SCREWCUT 1mm PITCH
TO FIT IN BACK OF SHAFT
S = __f
23.480
0.250—= 1
0.500 §_'| % ks »
g 40 x 10mm {4 IS
THRUST PAD CAPSCREW [ 5; S 1=
o 1 i
gTﬁl_ W b
Sy it S ~ ENGRAVE LINES AT
CENTRE EXTRACTION BUSH : . 30° INTERVALS
Fig. 31 ROTATING BASE 0.170 Fig. 32
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Photo 37. CNC machining the Vee block
back plate on Dore Westbury CNC mill.

@ grinding wheel traverses from the outer
edge to the centre. When grinding is
completed, check across the whole face to
obtain a zero reading across the diameter.
Adjust and grind until this is so.

The Vee block

The Vee block arrangement inspired, as
indicated earlier by the Grindex device,
is made from cast iron. | cut the Vee first
and referenced the other dimensions
from this, refer to Fig. 39. To ensure the
mounting face is square to the Vee, the
Vee is mounted between centers on an
accurately ground bar and faced off.

The Vee block back plate, Fig. 40 is also
from cast iron and is seen being cut on my
CNC Dore Westbury mill, photo 37. The
guide rail is made up from mild steel strip
and bronze and finished machined as an
assembly, Fig. 41. A 3mm cap head screw
with the head turned down is fitted into
the eccentric adjuster; adjust the length to
clear the centre support bars when they
are in use. Make all of the clamping
washers and associated parts and
assemble to the faceplate to check for
accuracy. Set up a short test bar and
adjust to run true, check close to the Vee
block and also some distance away.
Adjustments may be required so check the
squareness of the Vee block and also the
back plate and adjust by scraping/ lapping
one or both components if necessary.

Make the adjusting nut from some brass
strip last. Mark the height by sliding past
the adjusting nut hole with a pointed
scriber (| used a centre drill). Photo 38
shows the assembled Vee block and back
plate and the adjusting nut securing holes
being spotted through.
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Fig. 37

< X AXIS TRAVEL

A B
BY ADJUSTING ROTATING BASE SO THAT THE AXIS OF THE SHAFT IS 90°
TO THE X AXIS TRAVEL THE RESULT AS AT B WILL BE ZERO ACROSS THE DIAMETER

Fig. 38
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Belt assembly

Assemble the cluster pulleys and belts, Fig.
42, Fit the 130XL belt between the 54 and
30/9 pulleys and tension. Next fit the 100XL
belt from the 30/9 to 30/10 pulleys and
finally a 110XL belt from the 30/10 to the 15
pulley on the stepper motor. There should
be no slack in any of the belts. The available
torque at the output shaft is more than
adequate even with the small size stepper
motor that | am using. Fit the hexagon pillar
and bracing strip to the pulley shafts to
provide better support, drawing Fig. 43.

Test run the Y axis using the CNC system @
to check for smooth operation. Before
using the machine it will be necessary to
check that the Y axis is parallel to the X axis
in the horizontal and vertical planes. Set up
atest bar to run true in the Vee block, Test
using a test indicator, adjust in horizontal
plane by the rotating base, adjustment in
the vertical plane can only be by shimming
or machining the base of the lower block. B

Next time, we look at programming and
using the grinder.
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THE PRACTICAL
ENGINEERQ®

Fitting an inverter

the pendant control at the same time,
photos 1and 2. The intention was to
mount the inverter on the side of the mill
and protect it from flying swarf with a
sheet of metal or similar.

| also had a digital readout to fit to the
mill, photo 3 so | decided to fit the console
to the side of the mill before fitting the
inverter. | drilled the side of the mill to take
the console mounting arm and was
surprised to discover that the body of the
senior mill was made of mild steel. (I am
95% certain the body was made of steel as
it drilled like steel and nothing like cast
iron.) Rather than tapping the side of the
mill, | decided to drill right through and
use nuts and bolts to fix everything on.

| decided to use a wall mounting TV and
video bracket from the Argos catalogue to
maount the metal plate and pendant on.
The bracket consisted of a vertical bar to
mount on the wall and had two horizontal
bars to mount the video and TV on.

| also purchased a small baking tray from
Tesco's to bolt onto the TV bracket to
mount the pendant on, photo 4. The tray
will protect the inverter from flying swarf.
The pendant was bolted to the tray and
the tray was in turn bolted onto the
bracket. | did not bother to shorten the
bolts as they are not in the way of
working, photo 5.

After bolting the inverter to the mill, | fixed
a length of plastic conduit to the motor at
one end and fixed the other end onto the
side of the mill by use of a 20mm conduit
bracket. | was lucky that the motor had a
modern connection. | expect a lot of motors
still have the old imperial type connectors.

A simple procedure
Wiring the mains to the inverter and the

inverter to the motor is a simple wiring job
using seven wires. | won't go into depth

Photo 1. The Transwave iDrive inverter.

purchased my Tom Senior Light Vertical
Mill several months before moving
to Scotland but as it had a 3 phase
motor, | have not got around to using
it - until now. | toyed with the idea of
getting hold of a single phase motor and
swopping it for the 3 phase one.
| had heard stories of phase inverters
causing problems with earth leakage trips.
However, as Mike Houghton was in the
process of fitting an inverter to his
Clarkson cutter grinder and was also
having trip problems, | decided to go the
inverter route and see what happened.
| obtained an inverter from Transwawve s -
(Power Capacitors Ltd) and also obtained Photo 2. The control pendant.

36 Model Engineers’ Workshop
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Photo 3. The Tom Senior mill showing the pendant mounting.

on the wiring as it is quite simple to do
and Mike Houghton will probably go into
this in greater detail when he finishes his
article. | had to rearrange the motor links
to suit the inverter. These were simple
copper links that can change the motor
connections from star to delta or back
again. Three wires were run through the
conduit and connected to the inverter. A
mains cable was connected to the input
side of the inverter and a substantial earth
lead was also connected by bolting to the
body of the mill. The motor was bolted
directly to the mill, metal to metal so did
not have a separate earth connection. If |
need one, | am sure someone will tell me
via scribe a Line.

After checking the two slide switches on
the inverter were correctly set, the power
was turned on. | programmed the inverter
as described in the instructions and then
pressed the start button. The motor turned
but went the wrong way.

Now the motor was running, it was time
to wire up the pendant. Transwave
supplied a colour photograph of the
pendant wiring. This made life easier as all
wires were colour coded. A simple wiring
job later and | was ready to test the
pendant. | had to alter one of the slide
switches and reprogram the inverter and |
was ready to go. | pressed the start button
and the machine turned in the correct

January 2009
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direction. | was glad | had not reversed the
motor wiring earlier. | still have to tidy up
the wiring using some sort of cable clips
and then | am all set to use the mill. | still
need to fit the digital readout scales but at
least | have a working mill to make the
mounting blocks and brackets on.

Fitting the digital readout scales
Next, | need to decide whether to mount
the X axis slide on the front or the back

of the milling machine table. If | mount

it on the back, it will restrict the Y axis
movement and reduce travel by about
50mm:. It also means the machine will
probably have to have the cross slide
removed to drill for the reader head
mounting screws. If | fitit to the front of
the table, it might interfere with the table
stops and/ or the table lock. The table lock
is essential, the stops are not. | think |

will fit it to the front and find a method to
operate the table lock with a lever rather
than the original handle. However, that is a
project for the future. |

ey

Photo 4. A close up of the
pendant and the tray.

Photo 5. The inverter is hidden behind the tray.
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A LATHE SAW TABLE
ATTACHMENT  vewsummon

Background

Although there are various methods for
sawing material available in the workshop,
a useful addition may be a saw table fitted
to the lathe cross slide, allowing accurate
ripping and cross-cutting with a slitting saw
mounted on an arbor, driven by the lathe.

One such item is the G P Potts designed
Saw Table Attachment supplied by
Hemingway Kits Ref. 1. What follows are
my findings when | built this kit.

The kit consists of four iron castings: A
base, the table, the rip fence and the
adjustable cross-cutting fence, various
steel bar and flat sections and all the
necessary fasteners, photo 1.

Base

Examination of the casting revealed that

there were no parallel sides to hold the

item securely to machine the bottom face,

s0 the square clamping boss was held

in the side of the milling vice jaws with

a suitable spacer block at the opposite

side to even out the jaw pressure. The

base was set horizontal with a small spirit

3 Tg iy A i level set to the same bubble position as
g0l & YN R o T AR I D T 3 i : ; the machine table, photos 2 & 3. This

Photo 1. The kit of parts as supplied. arrangement led to a large overhang

1

Photo 4. The TCT fly-cutter improvised from a LH facing tool.

Photo 5. Surfacing of the base under way.
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beyond the vice, so a jack was placed
under the opposite end.

The base was machined with a fly-cutter
able to sweep the whole width. This was
provided by a left hand carbide tipped lathe
tool, replacing the normal HSS cutter, as |
don't have any Tugsten Carbide Tipped
milling cutters. This worked fine and the
base was soon cleaned up, photos 4 &5.

Whilst still set up, the two long sides of
the base were cleaned up with an end mill
providing parallel faces for holding for the
subsequent operations. It was felt
desirable to add an additional clamp to
counteract any tendency for the cutter
helix to pull the work upwards, photo 6.

Photo 8. Finishing the mounting boss.

The piece could now be held in the vice
resting on the base to machine the column
boss, and raised on parallels to machine
the mounting boss, photos 7 & 8.

Alternative Column Clamping
The design calls for the column boss to
be slit and clamped with a tommy bar
bolt. | preferred to use a split pad bolt and
clamping handle, Sk. 1. | actually used a
different position for the pad bolt to give
me more height adjustment, SK. 2.

The base was marked out for the drilled
holes and then mounted on its side in the
drill vice to drill and ream the pad bolt hole.
As the drilling took place over the gap in

the centre of the vice, an additional clamp
was used to counteract the cantilever effect
caused by drill pressure, photo 9. If the slit
and nip method is preferred, then the base
is held in the same way in the mill vice and
a Yein. slitting saw used to cut the slot.

A piece of %in. dia. brass was faced to
1lin. long, then drilled through and tapped
M5 to allow it to be held in place with a
cap screw and washer at either end while
the column hole was bored to size.

With one jaw reversed in a 6in. four jaw
chuck, the end with the short boss was
pressed onto the step of the jaw and the
other jaws brought up to bring the centre
mark into line with a point held in the

32.50

21

- -

POSITION OF PAD BOLT - AS MADE

POSITION OF PAD BOLT - ALLOWING MORE
HEIGHT ADJUSTMENT

32.50 |

21 ‘

. 10
-]

36

@012.7—

M5 —

36

Sk. 1 o127

Sk. 2
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tailstock chuck. After tightening, a further
check was made with a square resting on
the top slide and tried on the face of the boss
in 90deg. positions of ratation, photo 10.

The hole was centred, pilot drilled and
drilled 13mm for finishing to size with a
boring bar. The column material was used
as a gauge to finally size the hole. The pad
piece was parted at the centre of the
groove, and one piece drilled 5mm
clearance. The completed base is shown
fitted to the cross slide in photo 11.

Table
The casting had a slight taper in the long
plane, so it was decided to mount it on the

mill table on parallels bearing on the cast
surface underneath to take a cleaning cut
along the back followed by another along
the front to the same depth, photo 12.
The two wedges were used to eliminate
the interesting patterns generated by the
resonant ‘ringing’ of the casting.

Having obtained two faces parallel to the
casting mould, the table was mounted on
these faces to clean up the two ribs on the
ends and a cleaning pass taken to bring
the mounting boss to size. The piece was
reversed again and these ribs used to
mount on the parallels to finish the centre
portion of the table and take a final pass
over the previous faces, photo 13.

| was glad my mill is fitted with
‘windscreen wipers' (the motor which
drives the table feed) for these long
fly-cutting traverses and that the Allen
screws used to tighten the head column in
the base were replaced with handles, as
the head is easily released and swung clear
for set ups and tool changes, photo 14.

The casting was mounted with the
finished top face resting on parallels, and
set with the longitudinal rib parallel with
the front of the mill table in order to true up
the front edge with an end mill, photo 15.

A stop block was set square across the
mill table and a packing parallel used to
bring the machined front face square

40
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Photo 14. The milling head swung clear to assist
setting up and tool changing, showing QR handles.

Photo 13. The centre fly-cut to complete the table surface.

Photo 15. The rib set parallel to the
mill table to finish the front edge.

Model Engineers’ Workshop
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across the table, photo 16. The first end
edge was machined from the back as the
overhang was too great to clear the mill
column, photo 17.

The remaining edges were completed in
turn with the previously finished face
against the packer block. A check all round
with a square revealed all was well.

Cutting the fence slots

With the centres of the two slots marked
on the table top, the casting was again
mounted resting on the two end ribs and
the front edge brought up to two close
fitting stops pushed into the front T slot.
The marked line for the long slot was set

with a point held in the chuck. A 34%in. end
mill was used to cut the slot to a depth of
2mm in a single pass, photo 18.

At the end of the cut, the depth setting is
left locked and the cutter brought to the
front and centred on the marked line for
the short slot. An additional temporary
clamp was set to the rear of the table,
photo 19.

The cutting was commenced until it
could be seen and heard reaching the
centre of the first slot. The mill was
stopped, and the main clamp moved to a
point behind the cutter, photo 20. Cutting
was then continued up to the temporary
clamp and again stopped to remove this

clamp and replace the main clamp in its

original position to complete the slot,

photo 21. B

Next month, we look at machining the
remaining components.

Ref. 1

Saw Table Attachment HK 2072

Heming

126 Dunval Road,
Bridgnorth,
Shropshire,
WV16 4LZ.

Tel: 01746 767739
www. hemingwaykits.com

way Kits

Photo 18. Stop blocks, a close fit in the front T slot to align
the work for forming the cross-cutting fence slot.

S
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Photo 20. C.an stopped in the centre of the first slot
while the main clamp is repositioned behind the cutter.

Photo 17. Cutting taking p.fa a
due to space restrictions of the Y feed.

t the raa

oto?. Extra clamp fitted prior to forming
the start of the rip fence slot.

Photo 21. The main clamp replaced after
cutting up to the temporary clamp.
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BENDING TUBES

he object of tube bending is to

produce a bend with little or no

deformation of the round section,

i.e. without kinking or rippling of

the inside radius or collapsing of
the inside radius or collapsing of the outer,
Fig. 1. These deformations are caused
because in producing a tubular bend, the
wall thickness on the inside is compressed,
the outer wall being stretched. To minimise
these deformations, the minimum bend
radius recommended should be at least
2% times the tube diameter. All bending is
done cold although the tubing is usually in
the annealed (softened) condition.

Simple methods
The simplest method of tube bending is that
employed by plumbers, where the relatively
soft copper tube is supported internally by
a flat section close coiled spring inserted
in the tube bore. The tube is then bent by
hand around a former, usually the plumber's
knee. The flexible spring is then withdrawn.
While this is the accepted method for
copper, the far less ductile steel tube
requires more positive equipment such as
shaped formers and other means of
supporting the tubular section. A simple
form of hydraulic bender, often used by
pipe fitters for steel tube of heavier gauge
(wall thickness) consists of a small
hydraulic cylinder, similar to a small car

jack, to which is attached a framework
carrying a pair of grooved rollers. A deep
grooved former is attached to the ram, the
action of which presses the former into the
bend, midway between the rollers. The
close fitting deep groove in the former
gives support to the tube to minimise
flattening of the bend, Fig. 2.

While such equipment may not be justified
for the occasional bend needed for home
workshop projects description of more
professional methods may be of interest.

Professional methods

For repetitive production, two main
methods are used in industry. In Fig.

3, the tube is filled with a compound
material. In the tube works we used a
commercially available resin compound,
which was solid at ambient temperature
but liquefied in low temperature ovens.
The liquid resin was poured into the tubes
and solidified on cooling down. This

acted like the plumber's spring. After the
bending process the tubes were loaded
into the ovens, allowing the molten resin
to be drained out and reused. An age old
method of filling tubes was with fine sand,
but this must be rammed in tight and
retained by sealing the tube ends. There
was also commercially available, a very
low melting point alloy that | believe could
be molten in boiling water, but this was

Ken Sprayson looks
at tube bending

also expensive. (Editor’s note, | believe
this could have been called Cerrobend.)

In the bending method shown in Fig. 3,
the tube is retained by a back stop and
drawn round the fixed former (bending
roll) by means of a grooved “slipper” being
rolled round the bend by a lever arm.

The more technical method shown in Fig.
4 is 'plug bending’ where instead of having
to fill the tube, the bore is supported by a
plug retained in position by a bar fixed to
the base. Also pivoted on the base is a
lever arm on which is keyed the former roll
and a clamping block. By means of a
second clamping block the tube is held
tight onto a short slipper block. By means
of the lever arm, the tube is drawn off the
plug, which retains the tube section at the
point of bending. The shape of the plug
and its positioning is critical to avoid tube
deformation or breakage.

Mo dimensions are given on the drawings
as these would be dictated by the range of
tube sizes and radii to be bent. After
leaving the tube company where | had
worked, | made the plug bending
equipment drawn to manufacture
motorcycle frames in 1%in. x 16swg high
tensile tubing, which required a very long
lever arm and plenty of muscle. Production
benders would be powered hydraulically.
For small tubes and bends these would be
considerably scaled down. B

Fig. 4
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A SIMPLE POWER
FE ED SYS TE M Ebbe Normark Serensen knows the drill

Photo 1.

have a cordless pistol drill which | also
use for setting the legs of my caravan.
This gave me the idea to make a shaft
for the chuck and fit it with a piece of
wood with two holes to suit the hand
wheel of my lathe top slide, photo 1.
Photo 2 shows it in use. | don't use it for
feed during turning, but it's practical when

you have to move the slide back when Photo 2.
turning a taper. The next step was to add a I also drilled an 11 mm hole x 15 mm deep
pair of pins, photo 3 so | can move the in the end of the shaft, which | then heated
table of my milling machine quickly from to red and drove over a 10mm square bar If | should make it again, | would heat
one end to the other, photo 4. Finally | so it suited the shaft of my milling vice. Of and form the square first because when
made a new shaft with three flats, so the course, do not bang it directly onto the vice the shaft is heated it tends to bend where
@ chuck gets a better grip, photo 5. shaft or you will harm its thread, photo 6. the material gets thinner. ® @

Photo 3. ] Photo 4.
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ROLLER

BEARING
DRAWERS

Ebbe Normark Serensen
modifies his milling cabinet

uring my summer holidays in

Italy, | finally decided to buy a

milling machine. On a camping

stopover in Bad Kissingen in

Bavaria in Germany, | read a
couple of proverbs framed on the wall in the
small restaurant. They said translated: “Eat,
drink and be happy - else your heirs will do
so"”. And another: “Crazy is everybody who
lives poor, to be able to die rich”.

So after the holidays and these
lessons, | bought my long wanted BF 20
milling machine.

So now for my number two wish, which
was a LISTA drawer cabinet. It's a cabinet
with a lot of slim drawers about 30 mm
high. In spite of the quality, | felt, that the
price was too high, and also | could not
find space for it. But then my eye fell on
the cabinet under the milling machine. It
was equipped with some fixed shelves,
and so deep that everything stored at the
back was soon forgotten. So | decided to
could make my own LISTA cabinet and
found some simple roller drawer fittings,
photo 1. | removed the fixed shelves and
mounted the roller fittings in the now free
space. However they came only 66% out,
leaving a space behind, which was hard to
reach. Then | got the idea to make a tray
on the drawer, which could be drawn out
fully. The sides would be guided by slim
steel plates in both sides. Then | called my
“have a small machine shop” friend, and
asked him, if he could cut such long pieces
of plates. He has the bad habit, like my
wife, of always asking “what are you
doing?” As he normally makes things free
for me, | must politely explain the
purpose. “Why don't you get some
ball-bearing drawer slides, which can draw
out full length”, he answered. What to
say? But do they exist? “Yes” he said.” |
just got a pair from a small shop that was

Photo 1.

Photo 2.

throwing them out. Just call mister so and
so and give him my regards”. After having
done that, | became the happy owner of
five sets of slides. The price? Two bottles
of red wine.

Then | mounted a solid 20 mm plate on
each side of the cabinet. It's important to

Photo 3.

January 2009

do that very carefully, so the slides can
run parallel.

Then screw the slides on, photo 2. It
goes without saying, that they should also
be level and keep the same distance from
the top or bottom of the cabinet. The tray,
photo 3 was mounted so it looks like
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Photo 6.

AN INTERESTING NEW WEB
SITE FROM HAROLD HAILL

Harold Hall has started his own web

site at www.homews.co.uk | have had a
look at it and it is a very interesting site.
As most of you will know, Harold was
editor of Model engineers’ Workshop
from issue 7 (October 1991) to issue 28
{April 1995) and has written in all but
four issues since. Some readers of the
magazine with varying interests will also

46

find much of Harold's content of interest.

As well as metalworking pages, there
are pages for woodworking, model carts
and sketching amongst others. Harold
also has an interest in sound recording
and has a section on this activity.
Anyone wishing to learn more about
Harold Hall could do no better than
explore his web site. B

photo 4. After two weeks | regretted, that|
had not asked for two more, but calling
back to the man, | was told that the rest
had gone to a scrap dealer. Calling the
scrap dealer, he said that everything had
already been cut into pieces. Lesson: Don't
be modest!

In the meantime | had bragged about my
new drawers to the chairman of the Steam
Model Club. He calmly answered, that he
had bought a similar thing from another
scrap dealer. | went there, and found
another two sets. This time the price was
about 15 Euros for two sets. The reason |
was told is that these fittings are not made
in Denmark, but they can probably be
found in other countries.

| often see drawers in MEW and always
wonder why they are so deep. | have
made most of mine 30mm deep, which is
sufficient for many tools, photo 5 but of
course when they are self made, you can
decide what depth you want. The tool
layout in the drawers is not final. | intend
to make some partitions with thin wood
ingpired by David Piddington in MEVV 136.

If you don't have the cabinet space
available, it is not a big thing to build a
frame which can hold the drawers. Don't
copy my handles made of small sticks.
They give a bad grip. When | get the time
(in my next life) | will alter to a groove in
the drawer front instead.

Photo 6 shows the finished drawers
although if | make some more, | would
hide the slides by fitting a front to the
drawer. It would look nicer, although |
have the possibility of closing the sliding
doors, photo 7.

During the process | learned, that the
English words for this item are “full
extension, drawer slide” or “ball-bearing, @
drawer slide”, which made it possible for
me to find them on the Internet.

There are many sup pliers out there. Just
go and Google ‘full extension drawer
slide’. ®
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FERROUS MATERIALS IN
THE HOME WORKSHOP

John Slater looks at
steel specifications

Introduction

The selection of the optimum material
for a given engineering application in
an industrial or commercial context

is a complex business that is often
iterative. These days it involves a team
of specialist engineers, dedicated
professionals who embrace the design,
materials, manufacturing, energy and
environmental disciplines.

This approach is necessary to fully
optimise the choice of material,
manufacturing process and disposal after
use in the current industrial climate. The
opportunity to save fractions of pence per
component in today’s mass production is
fervently explored and often can make or
break the financial viability of the product
or project.

Most of this is firmly outside the scope of
MEW where | guess we seldom make
more than 10 com ponents the same.
However the selection of material for our
purposes is still very important to us.
There appears to be some myths and
confusion surrounding the topic.

I'm hoping that | might be able to shed a
little light on the matter. However some of
the disciplines involved are still seen as a
black art! I'm particularly thinking of
metallurgy and its associated chemistry. Ill
confess straight away I'm no chemist or
metallurgist but | am a Chartered
Mechanical Engineer and a career Design
Engineer. My approach in this article is to
explore the deployment of materials from a
design perspective without delving into the
chemistry and structure of the materials
too deeply and will limit the context to the
common metals that we are likely to come
across readily and to initially limit those
metals to ferrous materials.

Perhaps if you and our worthy Editor
would like, | might be persuaded to cover
some non ferrous materials in a future
article(s).

Strength and Failure

The primary consideration when designing
any part is the requirement to make it strong
enough to sustain the required duty. Failure
is usually associated with the collapse of
the part; however design engineers need to
take a much broader view of failure. A part
is considered to have failed when it is no
longer capable of performing its required
function in a satisfactory manner. Thus the
effects of wear, deformation, temperature,
etc are taken into consideration by
embracing this definition.

Designers, when considering all the
possible modes of failure, base their
calculations on the following:

+ Allowable Stress
* Rigidity

» Stability

+ Wear
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The allowable (safe) stress that the
component or part is subjected to during
its duty cycle (working period) is
determined by adopting a suitable safety
factor. These are not just fiddle factors or
guesses but are carefully chosen, some
dictated by legislation, industry standard
or company standard. The safety factors
are the engineer’s way of accommodating
risk and the unknown or indeterminate
nature of the loads applied or the
consistency of component dimension or
material property. I'll refrain from further
discussion on safety factors other than to
say that they are typically applied to the
mechanical properties of a chosen
material to provide a margin of safe
operation without approaching any critical
condition likely to result in failure.

The designer’s first steps then are to
calculate the loads likely to be applied to
the part and then adopt a suitable safety
factor. From this basic information either a
dimension or a stress can be derived that
will lead to the first pass selection of the
material or at least to narrow the choice to
a range of materials.

Selection of the optimum material for a
given duty is a complex exercise balancing
numerous properties or factors to obtain
an appropriate mix for the envisaged task.
The major factors that can influence the
Design Engineer’s decision are:

+ Mechanical Properties
+ Strength (particularly the Yield Stress
and Ultimate tensile stress)
+ Ductility
* Durability

+ Availability
* Multiple sources of supply evidencing
continuity of supply
+ Variety of forms

+ Cost
» Raw material
+ Processing (machining, welding, heat
treatment, recovery, recycling)

+ Ease of working
+ Machinability
+ Weldability

+ Application
+ Traditional material selection
+ Component function
+ Duty cycle
+ Operational environment

+ Chemical Composition

It will be seen or become apparent that
these factors are strongly interrelated.
Perhaps for our purposes, in the amateur
workshop, we could overlook cost and
availability as, in my experience, we are
extremely resourceful at finding that
which we desire and rarely need more
than modest quantities. Similarly we could
generalise and say that mostly we are
producing parts and components that are

relatively lightly loaded and therefore
perhaps the mechanical properties could
be of a secondary importance. | am
mindful that the readership of “Model
Engineer's Workshop” is very diverse and
many may be involved in restoration of
full size artefacts and critical parts
particularly in the automotive area where
this may not hold true. Hopefully my
caveats and warnings will enable those to
seek the specialist knowledge they need.

Stress Strain Relationship

The relationship between stress and strain
for a ductile material in addition to the key
definitions are illustrated in Fig. 1.

Most ferrous materials when subjected to
a tensile (pull) load follow the relationship
shown in Fig. 1 where stress o (load per unit
area) is plotted against strain € (extension
per original length). Initially the material
shows elastic properties following Hooke's
law (extension is directly proportional to the
load applied) as the stress level is increased.
A critical point is reached at which the
material will no longer recover to its original
size when the stress is removed. This is
called the yield point or yield stress or limit
of proportionality. This is a critical point for
design engineers too for operation of parts
at stress levels at or exceeding the yield
stress will cause permanent damage to the
part. It is usual for the parts to be designed
such that the maximum stress levels
supported during the duty cycle are well
within the elastic range and typically 50% of
the yield stress.

Further loading past the Yield stress the
material rapidly approaches its maximum
or ultimate stress level and then complete
failure and fracture of the part.

In metallurgical references and standards
the Yield Stress is referred to as R_ and the
Ultimate Tensile Stress as R _.

In our context ({the amateur workshop)
perhaps the ease of working is of prime
importance. Here the professionals go to
great lengths to optimise the material and
manufacturing processes to give the best
selection. There are also numerous
“factors” that contribute to machinability
and weldability.

We all might have slightly differing views
on this; what might be easily machinable to
one person in their workshop with their
equipment might be difficult to another.

(&)

ULTIMATE

FRACTURE
STRESS =

YIELD
STRESS 4{-

! LINEAR
__REGION
PROPORTIONAL LIMIT Fig. 1
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One industrial reference (ref 1) gives the
following: “Machinability denotes the
relative ease with which a material (usually
a metal) can be machined using appropriate
tooling and cutting conditions”. They
continue then to list the most important
criteria used to evaluate machinability as:

~ Tool life

= Forces and power

« Surface Finish

« Ease of chip disposal

In an industrial context, tool life is very
important owing to the issues relating to
those unproductive breaks in production
associated with tool changing and set up.
In my experience it is the ease by which a
good surface finish is obtained that most
amateurs are seeking and prize most
highly, the other criteria being less
important in our workshops with our size
of production batches.

The same reference (ref 1) defines
weldability as “the capacity of a metal or
combination of metals to be welded into a
suitably designed structure and for the
resulting weld joint(s) to possess the
required metallurgical properties to perform
satisfactorily in the intended service. Good
weldability is characterised by the ease with
which the welding process is accomplished,
absence of weld defects and acceptable
strength, ductility and toughness in the
welded joint” They further list the factors
contributing to weldability as:

« Welding Process

« Base metal properties
= Filler material

« Surface conditions

In our case the selection of the welding
process may be restricted and thus limit
the range of materials and joints available.
The base metal properties and the filler
material are governed by the chemistry of
the items to be joined and the filler rod
employed. In the context of an amateur
workshop there may not be much choice
available for these parameters.

Welding

The process of joining two items together
by fusion welding as opposed to a
mechanical, hammer or blacksmiths weld
involves the application of heat to locally
melt the edges of the items close to the
required joint. Then the molten material
produced is allowed to mix together with
the addition of a third material or filler to
form a pool of molten material that when
frozen will form a continuous body of
material linking the two items so forming
the joint.

Numerous systems of applying the heat
and the filler material are available, the
most common perhaps in the amateur
context being manual arc and gas welding.

The welding joint is a result of freezing a
molten conglomerate of three substances
the so called parent material (the items to
be joined) and the filler material. This joint
material is a fairly complex chemical alloy
which derives its properties solely from
the chemistry. The object of the process is
to produce a weld that is as strong if not
stronger than the parent material.

Clearly there are numerous parameters
that have to be known and controlled to
ensure success. In an Industrial context
where quality consistency and efficiency are
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essential, considerable pains are taken to
ensure success. | he craftsman welder, the
weld design, the weld preparation, the
welding process variables, the welding
method and a series of test welds are all
rigorously specified, controlled, examined
and accredited. The test welds are subjected
to destructive and non destructive
examinations to verify the adequacy and
consistency of the finished weld. The more
critical the application of the weld (e.g. a
pressure vessel) the more stringent is the
control and accreditation. Most of this is
well outside the scope of this article and
presumably those of us who are involved in
critical welding will have access to or should
seek out the appropriate expertise to ensure
complete success and safety.

Generally the welding activity is focussed
on fusing the material properly, preventing
contamination of the weld material from
the ambient atmosphere, minimising the
amount of material subjected to heat and
preventing cracks forming in and around
the location of the weld.

It should be apparent that the chemistry
of the three base materials together with
any flux shielding gas and the resultant
weld are of paramount importance.

Generally speaking mild steels having a
carbon content of less than 0.25% are easy
to weld and fabricate because their low
carbon content prevents them from
hardening by heat treatment. This means
that although there has been relatively
rapid cooling, the weld and the material
surrounding the weld (the heat affected
zone or HAZ) does not have any hard
areas. As the carbon content of steel
increases it becomes much more difficult
to weld. Alloying elements also tend to
have the effect of increasing the carbon
content. Some compensation from this
increased carbon content can be achieved
by heat treatment of the parent material
before welding (pre heating) and post
weld heat treatment of the completed
fabrication. Most of which is beyond the
capability of our type of workshops.

The presence of large amounts of lead
and sulphur as found in the free
machining mild steels also promote
cracking in the weld and the heat affected
zone and consequently make this type of
steel difficult to weld.

Successful welding depends upon the
careful selection of the appropriate
welding process, process parameters, filler
material, shielding material (gas or flux
coating to the filler) pre and post weld
heat treatment and with the skill dexterity
and experience of the welder.

I'm sure that many of us do produce
“satisfactory” welds in our workshops for
the majority of our kind of work. I'm

attempting to highlight the complexity that
can be involved and strongly recommend
that if the application is in the least
sensitive or critical that expert assistance
from “them in the know" is sought.

Metal production

As we are concentrating on the ferrous
metallic materials we will find that these
materials are produced by two processes,
which to some extent dictate the ultimate
material properties

« Wrought
+ Cast

Wrought materials are generally ductile
and have undergone some shape forming
work, forging, rolling, drawing, etc. The
material is available in a variety of
sections round, square, flat, hexagon etc.

Cast materials are generally brittle and
freezing from the liquid state forms their
ultimate shape.

The designer is primarily concerned with
the mechanical performance of the
“finished” material. Strength and ductility
are the most important factors (Yield
Stress in particular). However important
issues for design engineers (and us) are
availability and reliability of the material.

+ Availability - plentiful supply of a wide
range of sizes and sections.

+ Reliability - consistent quality and
adherence to the specified mechanical
properties.

The mechanical and chemical properties
are strongly interdependent although
generally the mechanical properties can be
enhanced by heat treatment. The key
chemical elements in our ferrous materials
are Iron and Carbon. Generally it is the
carbon content that established the basic
material type. Cast Iron contains large
amounts of Carbon typically between 2 and
4%. Steel has much less Carbon usually
less than 1.7%. The carbon content of steel
generally determines how easily the steel
can be hardened by heat treatment and
how easily it can be welded. Other
elements like Nickel, Chromium, and
Manganese are added to steel to produce a
wide range of desirable properties. The
addition of Lead and Sulphur to mild steel
helps to create steel that machines very
easily and that praoduces an excellent
surface finish but at the loss of strength.

Steel is typically classified into at least
three groups. The most common
groupings are: mild steels, carbon steels
and alloy steels. Mild steels are low in
carbon content and are typically deployed
where heavy loads or stresses are not

Table a
 Steel Type Welding Comments
Free Cutting Not Recommended Lead and sulphur cause
cracking
Low Carbon (Mild) Steel Relatively Easy
Alloy Steel Caution Pre & post weld Heat
Treatment necessary to
prevent Cracking
Stainless Steel Caution Selection of weld

procedure and weld
shielding important to
ensure successful welding
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Table b

Steel Type Machining Comments

Free Cutting Easy Lead and sulphur give
good surface finish at
high cutting speeds

Low Carbon (Mild) Steel Relatively Easy HSS tools needed. With
moderate speed and feed
rates

Alloy Steel Caution Generally good finish
achieved with carbide
tooling and moderate
speed and feed rates

Stainless Steel Caution Material work hardens
tools must cut not rub.

encountered. Carbon steels are generally
stronger than mild steels and can be heat
treated Alloy steels have elements added
to make them suitable for a variety of
high-strength and other applications.

Material Standards

& Specifications

There are literally hundreds of
specifications relating to materials. British,
German and American specifications are
commonly found in the UK; however,
European harmonisation has added still
more specifications to the lists. In practice
most users will come across a relatively
small number of specifications as part of
their work.

Cast Material

Various grades of cast iron are available and

the specifications are set out in BS EN 1561.

The anticipated tensile strength in casting

varies from 80 to 315 Nm-2 and are covered
@ by grades EN-GJL-150 to EN-GJL-350

If higher strength castings with more

ductility are required then Spheroidal

Graphite Cast Irons are available (BS EN

1563). Some grades having a 22%

Elongation and 0.2% Proof Stress of
220Nm-2 (Grade EN-GJS-350-22) which
are similar mechanical properties to some
mild steel grades. These materials are
commonly used for high-speed gearing,
flywheels, cylinders and liners for diesel
engines and compressors.

Wrought Material

There are a multitude of specifications

for steel. The most common are British
Standards, German (DIN) and American
(ANSI and SAE). However the most readily
available and familiar to most Engineers
and Steel stockholders relate to BS 970.
However this standard was last issued in
1996 and withdrawn in 2006 to be replaced
by a host of standards that have been
normalised across the European Union.

A History of BS 970

As far as | can tell from my 1947 copy and
other sources of information BS 970 was fist
issued in 1941 following a rationalisations
of steel specifications undertaken in 1940.
You may be aware that this was at a time
when, as far as Great Britain was concerned,
World War 2 was at its height. The title then
was "British Standard Schedule of Steels

Table ¢: Equivalent Steel specifications (Commonly Used Grades)

BS970: 1955 BS970: 1996 BSEN AISI/SAE Type

(En Series) Replacements (USA)
for BS970

En1A 230M07 BS EN 10087 1213 Free Cutting
115Mn30/1.0715 Mild Steel

En3A 070M20 BS EN 10083-2 M1020 Mild Steel
C22E/1.1151

En8 080M40 BS EN 10083-2 1040 Machinery Steel
C40E/1.1186

En16T 605M36 BS EN 10083-2 4037 Alloy Steel
46Cr2/1.7006

En24T 817M40 BS EN 10083-3 4340 Alloy Steel
34CrNiMo6/1.6582

En32 080M15 BS EN 10084 M1015 Case Hardening
C16E/1.1148 Steel

En 56AM 410521 BS EN 10088-3 410 Stainless Iron
X12Cr13/1.4006

En58E 304515 BS EN 10088-3 304 Stainless Steel
X5CrMNi18-
10/1.4301

En 58J 316533 BS EN 10088-3 316 Stainless Steel
X3CrNiMo17-13-
3/1.4436

Please note! There may not be exact equivalent grades in all respects between the

various standards and updates. The informatio

n listed above has been culled from

various sources and represents the best information | have to hand. The information in
the table should be verified by the user before committing to a critical application.
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for Automobile and General Engineering
Purposes™ and in parenthesis En Series. The
steel specifications listed were numerical
and prefixed with En e.g. En8, En 9, En 16
etc. The larger the number the more exotic
was the steel and therefore harder to come
by and thus more expensive. | believe that
the En represented “"Emergency Number”.

Here we have in my humble opinion the
reason why the classification has lasted so
long in common use; its elegant
simplicity! Implicit in the designation is
that En16 is stronger than En8 etc.

Like the majority of British Standards BS
970 has been subjected to almost constant
review and revision. In 1970 the revision of
BS 970 replaced the En designation with a
six digit system that indicated the type of
alloy and the mean carbon content. For
example EN8 became 080M40. The M
indicating conformance with the specified
mechanical properties and the 40
represents a mean carbon content of 0.4%.

BS970 was last issued in 1996 with the
title “Specification for wrought steels for
mechanical and allied engineering
purposes”. As part of an ongoing process
to harmonise standards across the
European Union BS 970 was finally
withdrawn in January 2006 and replaced
by a host of BS EN standards. The BS
being British Standard and the EN
indicating Euro Norm or a British Standard
normalised with the European Standards.
Thus, just as we were becoming used to
the 1970 designation for steel grades, we
have to learn a completely new means of
identification. | suspect though that the En
series and the 1970 designation will be
around for a good deal longer yet.

BS970 contained various classes of
steels eg low carbon, case hardening,
alloy steels, stainless and heat resisting
steels. These are now largely separated
and described in individual standards for
each loose classification. For onits
withdrawal in 2006 BS970 was replaced
by: BS EN 10095:1999, BS EN 10250-
4:2000, BS EN 10085:2001, PD 970:2001,
BS EN 10087:1999, BS EN 10:083-1:1991,
BS EN 10084:1998. Note PD is a
“Published Document” that gives
information and guidance but is not as
authoritative as a full Standard.

BS970 and its successors contain
specifications for steel usually supplied in
round square, flat or hexagonal section.
The specifications allow for supply in the
narmalised (soft) or heat-treated
(hardened) condition. Heat treatment is
used to increase the magnitude of the
mechanical properties. However there is a
limitation on the heat treatment process
dictated by the physical dimension of the
actual steel specimen to be hardened. This
is referred to as the Ruling Section. This is
the limit of size at which the full section
will be subject to the heat treatment
process (consistent properties throughout
the entire cross-section). As an example of
this the ruling section for 709M40 (En19)
in the T condition is 100mm yet 817 M40
(En24) in the T condition is 260mm.

The commonly available carbon steels
are as follows:

11SMn30/1.0715 BS EN 10087

(230M07) (En1A)

Free Cutting Mild Steel. Typically this is
available from “our” suppliers as “Bright
Mild Steel”. Commercially used for low
stress parts needing a good finish
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C22E/1.1151BS EN 10083-2

(070M30) {(En3)

Low Carbon Steel for general applications.
Used in the normalised state. Generally
sold as “Mild Steel”. Slightly stronger
than the previous grade above.

C40E/1.1186 BS EN 10083-2

(080M40) (En8)

Medium Carbon Steel for higher stressed
components general machine parts. Used
in the normalised state.

46Cr2/1.7006 BS EN 10083-2

(605M36T) (En 16T)

High Carbon Steel for high stress parts.
Can be machined relatively easily in
the hardened condition. Used in some
model engines for crankshafts
camshafts ete.

34CrNiMo6,/1.6582 BS EN 10083-3
(817M40T0) (En24T)

Similar properties to the specification
abowve but available in a wider range of
ruling section.

C16E/1.1148 BS EN 10084 {080M15) (En32)
General-purpose carburising or case
hardening steel.

Rolled Sections and Plate
Structural sections and plate are
available in a variety of specifications.
Again the British Standards relating to
these have been revised updated and
harmonised. The once universally (in
the UK at least) recognised BS4360 has
been replaced by BS EN 10025. The
steels covered by this specification are
formulated to promote ease of welding
and fabrication.

Three basic grades (strengths) are
available RP 235 275 and 355 Nm-2. The
variations are brought about by various
means to give improved performance at
sub zero temperatures.

Table D: Structural Steel Comparison

BS EN 10025: 2004

S235JR/1.0038 40B
S$235J0/1.0114 40C
$235J2/1.0117 40D
S275JR/1.0044 43B
$275J0/1.0143 43C
S275J2/1.0145 43D
S355JR/1.0045 50B
$355J0/1.0553 50C
$356J2/1.0577 50D

Please note! There may not be exact
equivalent grades in all respects
between the various standards and
updates. The information listed above
has been culled from warious sources
and represents the best information

| have to hand. The information in
the table should be verified by the
user before committing to a critical
application.

Commonly available grades are $275J0
for normal temperatures and S355J0 for
temperatures as low as -20°C.

Identification of Steel
So how do we tell one piece of steel from
another? It can be very difficult. There
are some fairly simple ways such as the
spark test (ref 2) and the hardness test but
inevitably these involve some ambiguity
and damage to the stock. They are most
effective when attempting to differentiate
between known grades that have
inadvertently become mixed up.
Professional laboratory examination of
samples of the material to establish the
mechanical properties by testing to
destruction and full chemical analysis give

the best results but even these may be, in
my experience, misleading for very often
the chemical analysis will not be conclusive.
Frequently the chemist/metallurgist will
offer a range of possible specifications for
you to choose from. This arises of course
owing to the tolerance range of chemical
concentrations allowed by the various
specifications.

The best method is to request a material
certificate from the steelmaker, that
identifies the material fully, at the point of
purchase and retain the identification marks
on the stock (and in some cases the finished
part). This “traceability” as it is referred to
industrially can cause com panies serious
expenditure of time and money to
effectively control. Some organisations
identify material by colour coding the stock
with paint others by hard stamping.

Although there are standards governing
the materials certificates (BS EN 10204:
2004) there are presently no standards
relating to colour coding or stamping. Your
options are to adopt the system of your
usual supplier or design your own. You
might like to refer to Model Engineer 17
June 1994 page 766 and http://www.
kelvinsteels.com/services.htm for examples.

If you were to request a material certificate
for the material for that special job then you
should ask for a Type 3.2 Certificate in
accordance with BS EN 10024. This is based
on the results of actual tests and inspection.
The goods are supplied in accordance with
the order and any official regulations. The
test certificates are validated by the
manufacturer's authorised representative
independent of the manufacturing
department. B

References:

1. Groover, Mikell.P, 2007, “Fundamentals
of Modern Manufacturing” Third Edition
John Wiley & Sons, Inc.

2. Model Engineer, Volume 172, Issue
3971, 17 June 1994, page 766
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THE MIDLANDS
MODEL ENGINEERING

EXHIBITION 2008

ow in its 31st year the Midland
Model Engineering Exhibition
is held at the Warwickshire
Exhibition Centre. Last year,
we decided to go to the show
on the Friday, and we spent an hour
in a traffic jam on the M1. For various
reasons our “posse” decided to go on the
Saturday this year, not least because of
something called work, and some in our
party who had missed the other shows
during the year were itching to spend the
grandchildren’s inheritance.
Given that there were no traffic jams this
year we arrived at 9am and we were

~

Photo 3. Studar cylindvical grinder detsd.
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ushered in early to enable me to view and

take photos before the masses descended.

Some 50 trade exhibitors and 30 club
stands, including the ever popular SMEE,
Gauge 1, and Stirling Engine Society
demonstrations were there. Amongst the
more famous marques present were
Reeves, Blackgates, Arc Euro, Chronos,
RDG, CES, Chester UK, Warco, Maxitrak,
Tracy Tools and Hermingway, as well as
some of the newer traders such as
CamBam and JB Cutting Tools.

The competition display table was again
a mixture of locos, stationary and IC
engines, boats, as well as a smattering of

“Richmond” reports on

this established exhibition

tools and tooling, although less than last
year | think.

Photo 1 shows the lth scale Rapidor Saw
by Mr lan Hall which was the winner in
class 7 which looked superb, although

| am not too sure on the colour.

In competition again was the i scale
Studer cylindrical grinder, photas 2 and 3
by Mr M Leafe. Every time | see this model
| marvel at the workmanship and | must
admit to being surprised that it didn't win.
Having owned a Dore-Westbury mill in the
past it was a pleasure to see the 6in. scale
version by Mr P Arnald which gained 3rd
prize, photo 4.

Photo 4. 6 :'ch scale Dore Westbury Mill.
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Last year | called for more people to show
not just the models, but also the tooling, so
it was refreshing to see the "Metal Dies for
Hydra Castings”, photo 5 entered in Class
7, and although not winning a prize it
certainly made for an interesting exhibit.
Trial castings in mazak have been made,
and once the aluminium cylinder heads
have been cast the intention is to use the
dies as machining fixtures.

Photo 6 shows the precision level
adjustment table by Mr N W Farr. Last year
he entered the “Speed Reducer for the
Chester Champion Mill Drill” and | was
hoping to see the finished article after
hearing that some bugs needed to be
ironed out. Another tool on display by Mr

Trial Casting ko HYDRA Engine |
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Farr was a Bench Mountable Drilling
Station, photo 7.

Living in the Hull area it was great to see
a model of a steam trawler, photo 8 gain a
prize in Class 11. One member of our
group used to work in the shipyard and
worked on several of these trawlers over
the years. In Class 10 the scratch built
river launch by Mr Rivers, photo 9 was
interesting to me having built one of the
small planked model kits available.
Planking and veneering is an art to me,
and something | struggled with and badly!

One of our group is just embarking on a
4in. scale traction engine so we spent
some time looking at the models in class
6. One that stuck out for me was the 1%4in.

scale Allchin “Royal Chester”, photo 10,
by B P Marshall, which gained 2nd prize.

Motorcycles were a passion in my youth,
and so it was good to see lan Glasspool's
model of the 1924 BSA side valve V twin
motorcycle and side car, photo 11 that
gained 1st prize in Class 15.

Young engineers were again ably
represented this year by a group of
Academy Apprentices from Berkshire. |
must admit to not seeing these entries
myself being unable to find the correct
table, but | am reliably informed that the
entries were excellent. The theme was
similar to last year with entries ranging
from scribing blocks and V form threads,
to Cubes within Cubes.

Model Engineers’ Workshop
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The quality of the competition models on
display was excellent, although it appeared
that the quantity of models in competition
appeared to be a little down on last year.

My impression gleaned from walking
around the club stands was that “Tools
and “Tooling” display were again in the
minority, with only 8 or 7 of the 30 club
stands displaying a small quantity of work
that | could see compared to the many
locos, traction engines, and IC engines.

One interesting model | saw was a
model milling machine by English Electric
apprentices in 1960, photo 12. It appeared
to be styled on an Adcock and Shipley 2ES
or similar, and has weathered well despite
being nearly 50 years old!

January 2009
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Photo 14. Dynomometer for testing small electric motors.

Dividing heads of all descriptions are a
popular subject and Mr N Pass from the
Mottingham club displayed his own design
that appeared to be based on the popular
Myford dividing head, as well as the
castings used in the manufacture, photo 13.

The Cheltenham Club stand had several
interesting items including a Dynamometer
by Fran Oakley, photo 14 and a Kennet
Tool & Cutter Grinder by Mr Arnot, photo
15 built from the ever popular MES
castings kit. The dynamometer was
designed to test the efficiency of electric
model aircraft motors by utilising the
torque reaction of the propeller and
Newton's 3rd law to calculate power output
and hence the efficiency.

As usual at shows there were the
inevitable queues for the lectures which
proved to be very popular, especially the
ones regarding CNC by Brian Barker.

Traders reported that despite the current
economic climate sales were comparable
to last year, and in some cases were up.
The catering areas were again full most of
the day, and some of the older members
of our group struggled to find seats to sit
and enjoy a coffee - note to self, bring a
shooting stick next time.

All said this was a good show and we all
had a great “boys” day out!

Comments and constructive criticism
welcome, and should be addressed to:
tichmond@richmondrd.karoo.co.uk B

Photo 15. Kennet tool and cutter grinder.
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Metal working lubricants and greases

Arc Euro Trade are stocking 4 items from MolySLIP. They are MolySLIP HSB

high speed bearing grease, MollySLIP MCC metal working compound, MolySLIP
Coppaslip anti sieze compound and MolySLIP MWF EP metal working lubricant.

MolySLIP HSB

MolySLIP HSB is a Lithium based grease with Molybdenum
Disulphide and other extreme pressure compounds. It has
exceptional load carrying capacity, minimum friction and
excellent anti-wear characteristics. It has a steady working
range from -30°C to 150°C. It is also suitable for use asa
general purpose grease. In use, HSB forms a lubricating

layer of Molybdenum Disulphide on metal surfaces in the
following manner; the Molybdenum Disulphide molecules
arrange themselves into laminar structure plates in which each
molybdenum atomn is sandwiched between two sulphur atoms.
The sulphur atoms are attracted to metal and therefore become
plated or bonded on to each of the adjacent bearing surfaces.
Further layers of molecules form between these two platings.
The sulphur-to-metal bonding
is very strong, but the
sulphur-to-sulphur bonding
between adjacent molecules
is very weak.

Thus, there are two bearing
surfaces, each protectively
plated by a layer of
Molybdenum Disulphide
molecules with lubricating or
sliding layers of molecules
between them. This prevents

)l direct contact of metal-to-
metal surfaces so friction is
reduced considerably with the
consequent elimination of
local heating. Wear is inhibited even under extreme conditions of
pressure and temperature and maximum protection achieved.

Molybdenum Disulphide at the molecular thickness level has
approximately 40,000 lubricating or cleavage planes in a MoS2
film of only one thousandth of an inch thick.

The Molybdenum Disulphide plating is a separating layer of
immense strength, which is greater than the yield stress of
most metals and in addition gives more efficient lubrication
combined with this greater protection at the low coefficient of
friction of -03 to -06.

HSB High Bearing is available in 450 gram tins.

MolySLIP. MCC
High Performance
Metal Working
Compound

MolySLIP MCC is a
high performance, low
melting point metal
working compound
for use with all types
of metals. It is based
on extreme pressure
additives fortified with
MoS2 and provides

MolySLIP Copaslip

Lubricants and anti-seize compounds perform totally
different functions although many anti-seize products
have lubricating properties, especially at higher
temperatures. In environmentally adverse conditions
such as high humidity and salinity, extreme pressure,
acidic atmospheres or excessive temperatures, metals
can fuse or weld together. The chief culprit is corrosion.
Copaslip is designed to provide an insulating layer
between metals so aiding dismantling and routine @
maintenance. This product is especially useful on
threads and shackles. A single application of Copaslip
will stop metal fusion for many years.

Copaslip is the original anti-seize compound. It is a very
high temperature (up to 1100°C) anti-seize assembly
compound and is a bentone based non-melt grease with
polybutene, copper and anti-corrosion additives.

Copaslip is available in a 100 gram tube and a little will
go a long way.

MolySLIP EP
Metal Working
Lubricant
EP lubricant is a
concentrated metal working
fluid containing a unique
oil-soluble molybdenum
compound with extreme
pressure anti-weld
additives. It is designed to
lubricate, reduce friction and
stop heat from distorting the
work.

MWF is available ready to
use in a 350m| squeezy
container.

excellent extreme
pressure performance for metal cutting tool
lubrication. It improves cutting performance and
provides an improved surface finish.

MCC is available in 450 gram tins. It should last for
many years in the average home workshop
environment.
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Please see the Arc Euro Trade advert on
page 5 for price and ordering information.
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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 we consider may be of interest to our readers.

Tracy Tools

Tracy tools have introduced some special holders designed to
take Coventry die head thread chasers. These chaser sets are
suitable for cleaning up old threads by hand or cutting new
threads by screwcutting. Although it is relatively easy to make
your own holder, the price being charged for the holder and a
set of chasers does not warrant the effort, you might as well
buy a set of HSS chasers and get the holder with it.

There are 5 different sets available:
BA:0,1,2,3,4,5,6,7,8,9and 10 BA.

TPI: 20, 22, 24, 26, 28, 30, 32, 36, 40, 48, 56, 60 and 72 TPI.

TPI: 12, 14, 16, 18, 19, 20, 22, 24, 26, 28, 30, 32, 36 and 40 TPIL.
TPI: 8, 10, 12, 14, 16, 18, 19, 20, 22, 24, 26, 28, 32, and 40 TPI.

TPI:7, 8,9, 10, 11, 12, 14, 18, 19, 20, 24 and 26, TPI.

The sets cost £25 each + VAT + £3 P&P.

Contact: Tracy Tools Ltd. Unit 1, Parkfield Industrial Estate,
Barton Hill Way, Torquay, Devon, TQ2 8JG Tel: 01803 328603

Tilgear
| have received the latest catalogue from Tilgear.

It is a quality A4 catalogue with 130 pages of useful

tools and accessories. It covers woodworking @®
tools as well as metal working tools. A wide range

of taps, dies, drills, reamers, milling cutters and

turning tools are included. Coolants are included

from 1 litre containers upwards.

Also included is a wide range of work holding

equipment including some very reasonably priced

angle plates. | have used one of Tilgears angle

plates for many years and have on occasion

purchased items from them. Service has been

good and delivery was always prompt. The

precision drill vice on page 86 is very good, | have

2 each of both sizes
and have used them
for light milling as
well as drilling. The
catalogue is free
so ring Tilgear for

T R ' your copy today
Gems"one hcenng m‘lChlne remembering to
Although this machine is a bit out of the ordinary as far as mention Model
most readers are concerned, it may be of interest to the Engineers’
jeweller hobbyist who reads the magazine. Brad Amos of Worksh
Cambridge has sent this photograph of his faceting machine, orkshop.
which he says can be used by anyone reasonably familiar with
machine tools to produce gemstones such a sapphires and '|‘i|gear : )
rubies from synthetic raw materials, which are now available at Brid 'H / g
a cost of less than £5 per stone. riage Fiouse, L;']L‘ J IED |

_ ; _ 69 Station Road, K~ %
For more information and prices contact Cuffley, Herts
Brad at amos.brad@googlemail.com ENG6 4TG
or phone 01223 246101. Freephone
For details of machines see http://www. 0808 168 1800
ultratec-facet.com/ See also page 8. Email orders@
tilgear.co.uk
January 2009 55
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SCRIBE A LINE

Lathe tool shanks for carbide
tips. MEW issue 145

In Dave Fenner's lathe tool article | think that
the .005in. recess is a manufacturing fault,

| have used products from almost all of the
major tool manufacturers, Sandvik, Seco,
Kennametal, lscar ete and all have the base
location machined completely flat and as
Dave so rightly points out it is removing the
location at one of the most eritical points as
the carbide anvil in photo 5 illustrated.

A point about Dave folding shim round
the insert; some time ago | was trying to
get a job that | had programmed to run on
a mill turn machine. The problem was that
it would not maintain size with the SVJNL
turning tool; the part had 2 thread
undercuts and some spherical profiles so
the tool was cutting on the back of the
insert on the descending contours
effectively reversing the cutting forces.
The tool holder was new and the seating
appeared undamaged after changing the
insert a couple of times.

| checked the tool out of the machine and
found that the location sides had spread
very slightly allowing the insert to rock
around the clamping screw as it went
round the profile and this was causing
variation on the parallel dias. The material
was Inconel 713 HR alloy. | mentioned this
to a tool rep who gave me a new type of
SVJNL holder to try with a small D shaped
self adjusting wedge in the back side
location. This gives 4 insert location points
instead of 3 with conventional holders.
The tool worked perfectly and was still
going strong when | retired some months

later, so if Dave gets problems maintaining
size with his tool holders this might be an
area worth looking at.

Ray Ascroft by email

Starting afresh

| have now reached the age, and have
the time, to be able to take up model
engineering again and | am looking to
set up a new workshop. Although a little
larger than | need, the CY1220GH Lathe
from the Engineers Tool Room seems to
have most of the features that | feel are
necessary in a lathe. It has dawned on me
that the Engineers Tool Room CY1220GH
lathe is probably a version of the Chester
Cub 620 Lathe.

Do you or any of the good readers of
M.E.W. have any opinions /[ experience of
either of these machines? It may be that
there may be alternative suggestions for a
machine although | would not wish to
spend more than these machines cost.

The main criteria are; 5" to 6" x 20", with
a slow bottom speed around 50 to 60
RPM., a screwcutting gearbox with the
finest feed not more than .002in. and a
clutch or spindle brake.

Any help would be gratefully received.

Anna Courtney by email

Gib strip problem

I had a problem with both of the Gib-

strips on my 5 year old type 30 mill-drill;

it developed gradually as a stiffening

of the action. These ‘Gibs’ are of the

tapered variety and adjusted by a

large headed screw engaging in a slot
__ )

Depth of machining
knowledge

You ask about the depth of information
required by readers in respect of precision
machining. Here are my thoughts.

| attended a small West Yorkshire
grammar school where the emphasis was
on academic rather than practical skills.
There was a woodwork/metalwork room
containing a Portass lathe where | had one
40 minute session per week for four years.
The class was run by an art teacher! After
school | joined the GPO/BT as an
apprentice telecom technician finishing up
as a 1st line telecomm manager.

| had an uncle who was a machinist, but
he died long before | became interested in
this subject. In fact, | think he was much
more than just a machinist. Other than that
no-one in my family has any knowledge of
this subject.

In other words, my practical engineering
training was virtually zero, although to be
fair at school we did do soft soldering,
brazing and manual, i.e. using a die,
screwcutting. My lathework was limited to
turning a longish length of wood.

As a result, | have no practical experience
of producing precision machining. | do not
know what is acceptable or not. As an
example, whenever | tried milling on the
lathe, | always produced circular marks
similar to those shown in Harold Hall’s
recent article, but never really understood

why. Whenever | do
turning, | usually produce
some circular marks on

the work, sometimes | can
feel the ridges so | know it's
not acceptable, but what is
acceptable? | note that some photos

do actually show machining marks.

But what about testing for squareness
etc? | can see convex and concave
surfaces when | use the try square, and
obviously try to remove them, but given
that there is no such thing as a perfectly
flat surface, then what is acceptable when
| hold the work plus straightedge up to the
light? Should | be able to see light
between the two?

To put it another way, unless | specifically
attend an engineering course, which | don't
really want to do, then anything in the
magazine which gives guidance along
these lines is helpful.

All of which makes a mockery of the fact
that | have submitted a small number of
articles to the magazine, however, none of
them have required any sort of precision
machining - and the above is why.

This is why, for me, Harold Hall's article
such as the recent one "Know Your Mill”
complete with pictures and explanations
of the cutting marks was very helpful
indeed, and gives me some idea of what
to aim for.

Peter G. Shaw by email
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in the end of the strip. | would notice

the increase in drag, oil and adjust the
strips whereupon everything would be
sweetness & light and then some months
later have to repeat the performance. |
had wrongly concluded that the problem
was the adjusting screws rotating with
sympathetic vibration when the mill was
being used. Earlier this year after about

4 years of this and detecting a slight
tendency for the table to deflect under
load, | set up a DTl against the side of the
table and tried some "heave ho'. This effort
had the needle jigging all over the place
showing minimal guidance, immediate
investigation of the cause was called for
and what | could do to correct it. To start
| unscrewed the cross feed gib adjusting
screw and extracted the gib-strip, this
revealed several problems:

1) The adjusting screw head was very
slack in its rather rough slot in the strip.

2) The gib strip was bowed along its
length, in the horizontal plane only, by
about .040in.

3) The strip was very hefty (about .375in. at
the small end) and made of some peculiar
iron alloy, neither exactly steel nor cast
iron and was both hard and springy.

Extraction of the longitudinal strip showed
the same problems with a greater bow of
about .050in.. | gave consideration briefly to
making new strips but decided to attempt
refurbishment of the existing ones. Careful
examination showed that the wear mark
polish on both Gibs showed that there had
once been full normal contact with both of
the dovetails at some time in the past. | was
surprised at how such a small amount of
‘bow’ could stiffen the action. | concluded
that the 'bow’ was caused by slow relief of
some internal stress in the strips.
Consultation with my wife who was once a
metallurgist produced the suggestion to
stress relieve the strips for a start. Twelve
hours in the domestic oven at around 150C
was their fate; this increased the bow in
each by about .010in. Careful “file tests’
before and after showed no apparent
alteration in the hardness of the strips.

The degree of bow on each strip was
checked on my granite surface plate with
Gauge Blocks and noted. To start the job
the cross feed strips next fate was my
hydraulic press; because the strips are
tapered (and diamond shaped in cross
section) their placement on special
bolsters had to be asymmetric to the ram
(pressing such a tapered beam to getan
even arc is fraught with problems), a
deflection of 0.25in. made no discernable
difference so gradually increasing
deflections were tried. After each pressing,
a check was made on the surface plate and
eventually a change was detected,
innumerable careful small increases in
deflection and changes of position of the
bolsters produced a strip that was almost
perfect. When set against a straight edge
with a bright light behind, only a few small
‘diamonds’ of light showed along its
length and none would accept a .001in.
feeler gauge. None of these microscopic

Model Engineers’ Workshop
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dips in the surface were either deep
enough or long enough for any of my
equipment to measure so | decided to
ignore them, the light they passed was
coloured which indicated colour fringes of
light and a very small dimension.

A repeat was made with the other strip
and then both went back into the oven
again, no change was detectable when
they were removed, cooled and checked.
The whole pressing operation took about
four hours.

The adjusting screw slots were carefully
cleaned up with warding files and new
adjusting screws made to fit closely. The
two ‘Gibs’ were restored to their
respective positions, adjusted and the
original silky smooth operation of the
slides without side deflection was restored
to my total satisfaction. The whole ‘hands
on’ part of the operation took considerably
less time than making new ‘Gibs’ and
most important was wholly successful. |
would still like to know what those 'Gibs"
are made of? | have received several
suggestions from fellow Model Engineers
- ranging from ‘re-rolled Beijing tram rail”
to an ‘oops in a foundry and an interesting
soup of alloying agents with ?% carbon’!!

Peter King by email from down under

On The Editor’s Bench
| tried to raise the site at the URL as printed
in December issue, 145, but the machining
videos were not there. | found information
via Google that the site had moved, and a
link which produced the desired videos. At
the moment | have only watched one and
that was very interesting.

The new address is http:/ftechtv.mit.
edu/search?g=machining&x=0&y=0

| look forward to each edition of ME
Workshop, and usually find at least one
itern of practical use for me.

John Lyster by email

The Editor replies: The link was correct
on the day that | wrote Ed's Bench. | have
checked the link above and it works.

Scraping information
Does anyone know anything about
producing the hand frosted finish seen
on many quality machines such as the
Tom Senior mill. | am keen to learn how
to perform the operation and have found
a copy of an old manual which describes
the techniques and tools. | would love
to hear from anyone who has personal
experience of the job or any advice about
the methods used and details of the tools
required. | know it is a skilled process but
hey, | have time to learn and patience to
match so any advice will come in handy.
Mick Whittingham by email

WRITE TO US!

We would love to hear your comments &

qguestions and also feeback about MEW

YOUR CHANCE TO TALK TO US!

Drop us a line and share your advice,
questions and opinions with other readers.

Overseas Free Adverts

and a fraudulent trader

| am writing to ask your help to solve a
small problem that | have. | have been
getting the MEW for quite some time and
would like to obtain a copy of issue No 107
from July 2005. This was missed by the
local newsagent and could not be obtained
from his distributor. | am now a subscriber.

You have a section for “Free Private
Adverts” in MEW and ME however this
seems to only be mainly usable by U.K.
readers as adverts are listed with a phone
number and an area.

Is it possible to place a similar advert
using my e-mail address? This would
enable any U.K. reader to reply to my
advert without having to phone Australia.

| have found the MEW to be a great
help to me in getting to grips with more
refined work since | have retired from
full-time employment. | used to be a
‘bush engineer ....arc-weld things
together and then use an angle grinder
to clean up. My skills have improved a lot

and now the lathe and the mill are in
much use.
Hoping you can provide a solution to
my advert problem,
Alan Hornsby by email

The Editor replies: | prefer to use adverts
with a landline phone number but will
consider wanted adverts with email
addresses for overseas readers. | do not
intend to include for sale adverts with
email addresses for abvious reasons. |
also suggest readers” are very careful
about sending money through the post
to someone they don't know. | heard
from one reader who sent £1,000 cash
(£500 each in 2 registered envelopes)

for a rotary table. The seller refused to
take a cheque. Needless to say, the seller
and the money disappeared. Trading
standards are now involved and the
person concerned might get his money
back but it has caused him a great deal of
stress. Please note, the seller was not an
advertiser in MEW or ME.

Pinnacle problem in
MEW 143 Scribe A Line
| too have had an annoying chatter from
the spindle area of another make of mill/
drill. Eventually | decided to do an investi-
gation and "sort out’. Some careful analy-
sis showed that the noise was not from
the bearings (as | thought) but from the
splines taking the drive from the pulleys to
the spindle. This assembly was chattering
because of the nature of the 1 ph 1.5 hp
230v motor which like all 1 phase motors
runs rather less than smoothly leaving
the spindle to 'run on’ to the extent of its
clearance in the splines when speed cycli-
cally varies. | had noticed that the noise
tended to disappear when heavier cutting
was undertaken.

| did some consulting with other club
members (mechanical or electrical
engineers) as to curing this and got
several possible cures, the action finally
taken was an amalgam of several cures
and it worked. Having a 3ph supply in
the shop | bought a “Teco” 3 phin- 3 ph
out inverter (with hundreds of options
and variables) and a six pole 1000 rpm 3
ph, 3 hp 440v motor. A new set of
aluminium pulleys giving 1:2/1: 1/ 2:1
ratios were made in poly-vee form and a
reasonably hefty steel flywheel (AISI
4140) mounted with the final drive
pulleys on the arbar at the top of the
arbor housing. The Inverter gave several
useful options: a controlled and infinitely
variable range of speed from zero to
4000 rpm; controlled acceleration /

deceleration / braking / reverse;
controlled maximum permissible revs on
the motor (2000); much smoother AC
frequency and several other minor
improvements to motor performance.
The six pole motor is even smoother
than an ordinary 3 ph motor and the
flywheel tends to remove variations still
further. The poly-vee belts being flatter/
thinner, tighter and lighter flap a lot less.

The clearance is still there in the splines
but only manifests itself now as a
vibration with light cuts using a blunt
cutter thus giving a convenient indication
thereof. The quality of finish now
obtainable with the machine being used at
optimal cutting speeds and with sharp
cutters is most satisfactory.

| hope that the above may be of
assistance to Peter Wilton; it is not cheap
but with all the side benefits | think it was
worthwhile.

Peter King by email from down under

Pyrometer help required
| recently purchased a Gallenkamp
oven at an auction but | need to find a
pyrometer for it. The oven number is Cat
no FR 520 app No 5A3744C. Gallenkamp
have informed that the oven is at least
20 years old and they are no longer
able to supply spares. If any reader with
knowledge of heat treatment ovens
can offer advice about where to obtain
spares or repairing the oven | would be
most grateful.

David Gregg by email

Write to the Editor, David Clark, Model Engineers’ Workshop,

MyHobbyStore Lid., Berwick House, 8-10 Knoll Rise, Orpington, Kent

BR6 OEL. Alternatively email: david.clark@myhobbystore.com

'THE STAR LETTER OF THE MONTH WINS A WORKSHOP PRACTICE BOOK |
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MAVEVCNAGE g B Subscribers, see these adverts five days early!

Tools & Machines for sale
M Myford ML7 lathe, requires
refurbishment, all major
components in place, base
cabinet and handbooks, parts
required are available from
Myford, £150. Tel: 01202 840280
Poole.

B Myford Super 7 B on industrial
stand no 20/226.
Tel: 01592 745288 Fife.

B Myford VMC mill, B8 taper,
single phase, Ortec 2 - axis DRO,
some tooling, £900.

Tel: 01293 547487 Crawley.

M Boxford ME10 screwcutting
lathe, single phase 5in. x 22in.
with gearbox, power feed, T
slotted cross slide, on makers
stand with as new three and four
jaw chucks, face plate, quick
change tool post and holders,
handbook and parts list all in
VGC, £1150 ONO.

Tel: 01438 715819 Herts.

M Kennedy portable hacksaw in
GWO, £165. Myford compound
wertical slide + M/C vice, £125.
Duplex power fretsaw, 3 speeds,
well constructed, £125. Fretsaw
as previous , light rust and no
motor, £75. Tel: 01322 517439
Derby.

B Myford ML7 metric, makers
stand with clutch, friction dials,
long cross slide, chucks, steady,
face plate, hand wheel and thread
indicator in mint condition, £895.
Tel: 0121 7070280 Solihull.

B Home workshop including
Myford Super 7, Dore Westbury
mill, Quom grinder, bench drill,
electric saw, many other items
including tools and tool chests,
part finished Speedy loco, offers?
Tel: 01209 714397 Cambourne.

M Perris lathe with 3 jaw, face
plate, single phase in good
condition, offers? Dividing head,
4%%in. universal with tailstock,
£125. Tel: 01684 592968 Worcs.

B Plumbers blocks, (18) mostly
in pairs on %in. various length
shafts, £30, buyer collects.

Tel: 01383 723006 Dunfermline.

B Arbor press, small, capacity
8in. high, 4.5in. depth picture
emailed on request, £20, pick
up only. Tel: 01383 723006
Dunfermline.

M Air hose with reel, Machine
Mart 20086, Polyprop, case, wall
bracket, unused & unwanted
present, £40 +P&P.

Tel: 01322 330556 Dartford.

M Centec single phase horizontal
mill on original stand in good
condition, £325. [XL lathe with

4 jaw chuck and changewheels,
interesting old machine, £150.
Tel: 01684 592968 Worcs.

W G.E.C. motor, 550W (4HP)
single phase 220/ 250 volt 50HZ
2850RPM, £30. G.E.C. motor,
550W (:HP) three phase 240/
420 volts 50 Hz 2850RPM
suitable for speed control, £40.
Tel: 01773 512193 Derby.

Machines wanted

W Miling collets, type C6 for
Downham jig borer, also S.C.LA
threading tips for Kennet tool
holder patent No. 989133 by
Saunderson - Costn, 028 777
22587 Co. Londonderry.

B Emco Unimat S.L. model
makers lathe and also
accessories. Tel: 01635 44482
Newbury.

B Lever feed tailstock attachment
for Myford Super 7 lathe, part

no. 1440. Tel: 01472 389229
Grimsby.

Models wanted

W Clayton steam lorry in 2in. scale

or similar, part built or drawings.
Tel: 01452 728384 Gilos.

s BOOKS Magazines MATERIALS Information

YD UR FBEE ADVEBTISEMENT: (Max 30 words plus phone & town - please write clearly)

Miscellaneous offered

W Doing CAD? 20in. CRT display
monitor & HP Desk Jet 1120C
A3 paper size printer with two
spare ink cartridges (value £50),
pick up only.

Tel: 01383 723006
Dunfermline.

Information wanted

W | would like to correspond
with any reader who has
constructed their own 12/24
volt battery powered locomotive
speed controllers and/or diesel
engine sounders.

Ted, gdegb@yahoo.com

Tel: 01723 362537
Scarborough.

Books and

magazines offered

W Model Engineers’ Workshop,
No. 1 to current issue in mint
condition, offers for all, will not
split, buyer collects or pays post.
Tel: (After 6PM) 0113 279275
Leeds.

Phone:

Town:

| No Mobile phane numbers except by prior arrangement |

Please insert adwvert into: (

Tick one box only)

[J Model Engineer [} Model Engineers’ Workshop
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| ‘ 58 FREE ADS MEW.indd 58

Please use nearest well known town |

Please post to:

David Clark, ME/MEW FREE ADS, MyHobbyStore Ltd,
Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OEL

Photocopies of this form are acceptable.
Adverts will be placed as soon as space is available.

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if
you are a trade advertiser. If you wish to place a trade advert please contact Duncan

Armstrong on 01689 899212 or email duncan.armstrong@myhobbystore.com
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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”
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|Feed

ZCentre distance
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Centre distance 350 mm
Centre height 110 mm
Power 1,4 kW, 230 V, 50 Hz

=|Spindle speed infinitely variable

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

500 mm

Centre height 110 mm

Power 1,4 kW, 230 V, 50 Hz
Spindle speed infinitely variable

45 - 2300 rp.m.

Feed infinitely variable O - 250 mm/min

| - i I

('D4000E |— '

Longitudinal X-axis 600 mm
Transverse Y-axis 140 mm
Vertical Z-axis 280 mm
Power 1,4 kW, 230 V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m.

5 YEAR WARRANTY
On ALL Wabeco Machines

) Spindle speed infinitely variable
i [45 - 2300 r.p.m.

_ |Centre distance

350 mm
Centre height 100 mm
1,4 KW, 230 V, 50 Hz

. | - {D6000E High Speed|
Power

Feed 0,085 and 0,16 mm

CC-D6000 E with safety
machine cabin and integrated
coolant unit, ball screws ,

t tic 8-station tool

Centre distance 600 mm
Centre height 135 mm
Power 2,0 kW, 230 V, 50 Hz
Spindle speed infinitely variable
100 - 5000 r.p.m.

Feed 0,085 and 0,16 mm

Wabeco
CNC machine tools
are offered with a variety
of CNC control and
software systems, and
can still be used as
manual machines.

“ These lathes are incredibly quiet
and the speed adjustment is excel-
lent; no pulleys or belts to worry
about. *

Wabeco produce precision made machines by rigorous
quality control and accuracy testing. All lathes and mills
are backed by an extensive range of tools and accessories.
Wabeco machines are quality rather than eastern quantity.
See our web site for details

changer and base cabinet

\WWABECO

Barnack

Stamford

Lincolnshire

PEg 3DW

Tel: (01780) 740956

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

Pro Machine Tools Ltd

17 Station Road Business Park
Hobbymaschinen

www.emcomachinetools.co.uk
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B Djigital

Phase

DIGITAL INVERTERS '
Basic 220 Volts input - 220 Violts output
These small and compact basic 220 Volt
output inverters allow you to run a

DUAL VOLTAGE motor from a single

phase supply, they come iin sizes from

¥ HP up to 3 HP(0.18KW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and J0G functions via the low
voltage remote control terminals, they are perfect for fitting
into workshop machines, it is often possible to connect the
remote START/STOP and FOWARD/REVERSE to the machines
existing controls as long as they are of the maintained type
(IE not push button).

« 14 HP(0.18kW) £77.50 = 12 HP(0.37kW) £94.95

« 1 HP(0.75kW) £13495 = 2 HP(1.5kW) £189.95
* 3 HP(2.2kW) £239.95

Basic 220 Volts input - 415 Velts output
These basic 415 Volts output inverters
come in 3 sizes from THP up to 3HP
and they offer all the functions of the
220 Volt output version BUT the fact
they offer 415 Volts output means
they can be used with motors that are
NOT DUAL VOLTAGE, this would often
be the case on older motors or on
DUAL SPEED motors.

« 1 HP (0.75kW) £274.95

* 2 HP (1.5kW) £329.95

+ 3HP (2.2kW) £419.95

Al of the inverters above are available X "
as IP-65 units for ap plications where
dirt/dust or fluid ingress may be a
problem, these units have a built

in maing power ON/OFF switch,
FOWARD/STOP/REVERSE selector and |
a SPEED CONTROL as well as a digital :"
display and programming pad, please ——
ring our sales office for pricing on any kL

of these units.

Tel: 01773 811038

THE NEW DRIVES DIRECT ROTARY PHASE
CONVERTER -

THE BEST QUALITY
AT THE BEST PRICE
ANYWHERE

+ Simple Plug and Play 3
Phase Conversion.
240V Single phase input |
with a 415V 3 Phase+N =
output via a 5 pin socket.
* Input and Output overload
protection via MCB.
* [nput Amp meter. * Pushbutton START/STOP controls.
+ Mains ON Pilot Light. » No MINIMUM LOAD required.
* 2HP - £475 « 3HP - £550
o Ti2 HP - £950 » 10HP - £1095 « 15HP - £1375

3 PHASE ELECTRIC MOTORS
We offer a range of high
quality aluminium 3 phase
motors in sizes ranging

from 90 Watts(*/z HP) up to
2200 Watis(3 HP), the 30 W
motor being one that's small
enough to hold in the palm of
your hand with a 9mm shaft
that's perfect for fitting to
bench top lathes efc.

Prices start at £39.95

MOTOR & INVERTER PACKAGES
We also offer matched motor and
inverter packages for refrofitting to
your machine with remote control
boxes if required, we can supply
everything you need for these
conversions including motor pulleys,
cable and connectors,

Please contact us with your
requirements.

Prices start at just £99.95

Fax: 08717 334875

* 4HP - £650 » 5% HP - £750 §

DIGITAL PLUG & PLAY CONVERTERS,
POWER YOUR WHOLE WORKSHOP WITH
ONE CONVERTER

These units come in sizes ranging from 51 HP up to 30 HP
and they will convert a single phase 240 Volt supply into

a 415 Volts 3 phase regulated output, various versions
are available from units to power basic machines up fo
advanced systems that can be used to run CNC machines
and welders via a workshop ring main and are able to run
more than one machine at once, please call us with your
requirements.

Prices start at £649.95

At Drives Direct we pride ourselves on cusfomer
service and we offer you full telephone technical
support to guide you through the wiring and
programming on any products purchased from
s, you can buy with 100% confidence that you
have the correct item for the fob and that
you will receive all the help you need to get up
and running, this service is available from
10.00am until 10.00pm.  s———

You are not just purchasing

c—| a box from Drives Direct! | F'

o | W
| Allprices include VAT e

Drives Direct is a trading name of Drives Directiinverters) LTD.

Mob: 07976 766538

LAA

yislobbystore

com

ORDER YOUR BACK ISSUES OF
MODEL ENGINEERS WORKSHOP
MAGAZINE ONLINE!

Over 3,000 items at your fingertips

PLANS | PARTS | BOOKS | BINDERS | SHOW TICKETS
DVD’S | BACK ISSUES | SUBSCRIPTIONS
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gandmftools

probably the best website For machines and tooling in the model engneering orld!

just a selection from our current stock

Go to the “new arrival” section of our website: www. gandmtools.co.ulk for our latest additions to stock.
Check out our ebay shop for many more bargains, go to: www.sfores. ebay co.uk/gandmtoolsales

Approx 32 Mandrels from 1/2" - 2- 12" Tom Senior M1 Vertical/ Boxford CUD 5" x 22" Lathe, 3ph, Dahlgren Wizard 2000ST CNC Bench Top  Automator Bench
in Wooden Rack, £75.00 plus vat. Horizontal Milling Machine, £525.00 plus vat. Engraver, 1ph, has Discs, Accesories & Hand Press,
3ph, £875.00 plus vat. Engraving Media, £1250.00 plus vat. £150.00 plus vat,

* Telephone enquiries welcome on any item of stock. ®* We hold thousands of items not listed above.
¢ All iters are subject to availability. # All prices are subject to carriage and VAT @ 15%.
® We can deliver to all parts of the UK and deliver worldwide.
* Over 7,000 square feet of tools, machines and workshop equipment,

G and M Tools, The Mill, Mill Lane Ashington, West Sussex RH20 3BX

ViSA Opening times: 9am - 1pm & 2pm - 5pm Monday to Friday.

e-mail: sales@gandmtools.co.uk Clotsle;d Saturf:la:ys, web: www.gandmtools.co.uk
Telephone: 01903 892510 except by appointment. fax: 01903 892221

See below
what we have

g7 G.L.R. DISTRIBUTORS L
OCOMOTIVE DRAWINGS & CASTING

another one

3.1/2"  Doris LMS Class 5 Tender Loco

7.1/4" Tich Dock Shunting Tank Loco 0-4-0 4-6-0
7.1/4" 1366 GWR Tank Loco 0-6-0 3.1/2"  Rainhill Rocket Type Loco 0-2-2
5"g Dholpur MG Tank Loco 2-8-4 3.1/2"  Heilan Lassie LNER GNR Rebuild Loco 4-6-2
5"g Butch LMS Tank Loco 0-6-0 3.1/2" Rob Roy Caledonian Tank Loco 0-6-0
5"g  Chub Freelance Tank Loco 0-4-0 3.1/2" Miss10- 8 MER Tender Loco 4-4-0
5"g Simplex Freelance Tank Loco 0-6-0 3.1/2"  Juliet Freelance Tank Loco 0-4-0
5"g  Springbok  LNER B1 Class Loco 4-6-0 3.1/2”  Virginia Old Type American Loco 4-4-0
5"g  KingJohn  GWR Tender Loco 4-6-0 3.1/2" Maisie GNR Atlantic Loco 4-4-2
5"g  Dean Goods GWR Tender Loco 0-6-0 3.1/2" CityofTruro  GWR Tender Loco 4-4-0
5"g 2251 GWR Tender Loco 0-6-0 3.1/2" PV Baker Freelance Tank Loco 0-6-0
5"g  Firefly GWR 4500 Class Tank Loco  2-6-2

5"g  Mogul GWR 4300 Class Tender Loco 2-6-2 2.1/2"  Southern Maid LNER K4 Class Tender Loco  0-6-0
5"g Peckett Saddle Tank Loco 0-4-0 2.1/2"  Austere Ada Freelance Tender Loco LBSC  2-8-0
Sy Twin Sisters LMS 2F Class Tank Loco 0-6-0 2.1/2"  Olympiade LMS Tender Loco 4-6-0
5"g  Pansy GWR 5700 Class Tank Loco  0-6-0 2.1/2"  Dyak LNER K4 Class Tender Loco  2-6-0
5"g Tich Dock Shunting Tank Loco 0-4-0 2.1/2"  Purley Grange GWR Tender Loco 4-6-0
5"g  Combpyne LSWR 415 Class Radial Tank 4-4-2T 2.1/2"  Fayette Pacific Anglo-American design 4-6-2
5"g  NineElms LSWR A12 Beyer Tender Loco 0-4-2 = 5

5'g  Salisbury  LSWR 460 Class Loco 4-4-0 | * Ifyou are thinking of starting a new Loco or |

finishing one you started years ago, give us a ring

g}g ﬁrci,t"ayngiam - m ERTSrﬁ( F;;Zigc Loco g-g-g for an itemised list of any of these Locomotives. : ; I
3.1/2" Cant. Lamb Copy of original Invicta Loco 0-4-0 * All castings can_be b"”qm o Jetﬁ igtsk ’ ikl
3.1/2" Petrolea GER Tender Loco 2-4-0 | or part-sets to suit your circumstances. * Look out

3.1/2" Iris GWR Tender Loco 0-6-0 | for our other adverts for all your Model Engineering requirements

NEW PREMISES - G.L.R. DISTRIBUTORS, UNIT 3, GRESLEY CLOSE, DRAYTON FIELDS, DAVENTRY, NORTHANTS. NN11 8RZ

* Tel: 01327 878988 -« Fax: 01327 876396 -+ E-Mail: peteglr@btopenworid.com

Web site: www.modelmakingsupplies.co.uk Send 6 first class stamps for catalogue & Price List

OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 9.00am - 12.00 noon

| ‘ MEW200846_po&2.indd 1 @ 28/11/08 09:19:16 ‘ |
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£149.98 £176.23
fficient gas heater for medurn £352.43

E'HAM HAY MILLS 1152 Coventry Read, Fay Mils 0121 771 3433 GLOUCESTER 221A Barton Steat . 752 2540
MAIL ORDER |5

BRADFORD 105-107 Mssningham Lina 01274 350062 | HULL 8-10 Holdeene
0344 Baﬂ 125 LT N | BRISTOL 1-3 Church Rioad, Lawrenos Hil 0117 535 1060/ ILFORD

LZE{IELT (LY | BURTON UPON TRENT 12 Lichied Svoet JJSL) 01283 564 708 LEEDS 2

CARDFF 44-46 Uity oad 129 2046 5424 | LEICESTER 69 Melton Road TR R T

ORDER ONLINE | — e T ey ) e e
: CHESTER 43-45 5L James Skeet 01244 311258| LIVERPODL B0-85 Londen Read LT ® 430mm between centres

www.machinemart.co.uk |Fremmrrrr 01206 762831 | LOKDON 6 Keodal Parsde, Ecimonton N1E___ 020 8803 0861 SJ k-0 TRCHT 352:336 Walrko o, Herley 01182 387321 | o mpound sfide with 4 way tool post

L LT = L SUMDERLAND 1315 Pood, Gragebwn 01915108773 |} @ Povwer ferd screw cutting facility
5 COVENTRY B a 024 7622 4277 | LONDON 503-507 Les » Road, Leyton, E10020 8558 8284
Over 6500 products, see: the full range =L . SWANSER 7 Samiof o, Lisneamit 1792 7oz0en | | ® Forwardireverse lathe operation

- - SWINDON 21 Victoria Rosd T a7 || @ Chuteh for inde pendent mill/drill operation
NEW STD.RES 8 01325 380841 | MAIDSTONE 57 Upper Stone Strest 01622 769 572 T Y ———— [Shown with optional fleor stand & tray
Slll'ldﬂ!' ﬂpenmg F14 2 1304273 $34] MAMCHESTER 11 Mancheatar Road, Avincom D11 651 2066 "‘m UNLY £120.98 EX VAT £152.73 INC VAT
01332 290071 | MANSFIELD 168 Chesterfieid Road South 01523 622160| WARRINGTON Uit 3, Howey's Trace P Hawey's Ln S5 ALSO AVAILABLE:

01382 225 140| MIDDLESBROUGH Mandale Tri aby_ 01647 677851| WOLVERHAMPTOM Porkfieid Road, Biston 01902 294188 | | CL430 - As abowe but without the Mill Drill head

0131 859 5915| NORWICH 2822 Heigham Street 01603 T65402] WORCESTER 484 Lpper Tytheg [ £339.96 EX VAT £634.48 INC VAT
Maximnum call charges from a BT landline are 5pfmin to 0844, Calls from mobile & other networks may wary.
For security reasons, calls may be: monitored. Al prices correct at time of going to press. We reserve the right to change products & prices at any time. Al offiers subject o availability, E&OE.

BU YOUR Lt z .. S cca0:
B‘IIIHMMCEJMI amﬁn.ui mnass?m ﬂ.ﬂSﬁWmGtMmmKi = 3 ‘ 63

Burton Upon Trent
\ Lincoln & Warrington




Al aovertisements will be inseried in the first available issue.
There are no rembarsement for cancellations. Al advertissment must be pre-pad.
The Busiess Advertisements (Disclosure) Order 1977 - Requires al advertisements
by people who sall goods i the course of business to make that fact clear
Consequertly al tade ads in Model Ergineers’ Workshop camy this T symbod

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

SMOOTH, QUIET, HI_GH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

Bl €1 RANGEKEY FEATLRES:
= Comprahaesig wth comtroler nd
matched motor. AN pre-weired ready to gea!
= Powar Fange: 1/2hp, 1hp, 2o and 3hp.

= AMAZING 10 YEAR WARRANTYIIII!

» §meat qontrol acrmss gntine spead 'v"ml Lace
| chatter free machining and excelent

S| = Quiet, wibration free operation.

2w High torgue dovwe o lowiest fpeed.

= Powared from comestic singh pase mans.

‘= Complete BRGrarK: MORSr pECRRCIGn.

i« Sioities srem-cutio, tappng ind hodes from

Ghe fadstiack, partina/Tacing off iarge cameter bars,
e tadstock,

diriing coeraticns. from reaming
Gperations and setup/cenbenng of 4 Jaw chacks.

[l Some of the machines suitable for Newton
Wesla Varisble Speed Costrollers.

| < vt s, S 7. Sopar 7 i, pd ..
4 amn&mm

. -mmm
m
-mmﬂ!umm
Mw
= Chmater UK Mat—puroid mumm
- Garadhaty” wddtu‘rang
W e - tesla.cem

memu-—-—d—n-m;m. 1 maintand
AC R DC Dives,
1987=2007
Supplying to Hodel Engineers and Indusiry for 10 Years.

ne-man TesSa (Hectric D-ms] g,

defivery |s £18.
£113 4 VAT,
Factery Lt ematisn

s Bk, Long Lane, Wawriagton,

1925 241477
B .‘ocmry' tiecla.com Wb wwwnewton-tecta com

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used’ machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information.
For an online stocklist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Mobile: 07779432060

Telephone: 0115 9206123 -

THE TOOL BOX

For the best in used hand & light machine tools for all crafts
We also purchase good equipment and sell related books, as well as providing a
world-wide back-issue service for Model Engineer and Engineering in miniature,
we don't publish lists, but if there's something you need, get in touch.
Open Monday - Saturday throughout the year
Colyton, East Devon EX24 6LU ‘Tel/fax: 01297 5

E-mail: info@the toolbox.org.uk

52868
www.thetoolbox.org.uk

Carr's Solders

Cadbury Camp Lane,

Clapton in Gordano, Bristol. BS20 7SD
Tel:01 275 852 027 Fax:01 275 810 555
Email: sales@finescale.org.uk
www.finescale.org.uk

4R olulioluliliCcINCE™S
"3 Axis CNC Kit

‘Whether you are building your own CHC Machine/

converting an existing machine or you have simply

bought a kit, we can help ! The Routout CNC software

and Stepper Motar Drivers will enable you to control your

new addition to the workshop from your PC with ease.

# Three 2.5 Amp Microstepping 4
Stepper Motor Drive Boards

# Easy LPT Breakout Board

“* Free Routout - Linux EMC CD
(Or add mach 3 CNC for £85.00)

Only £79.99  povs Swprer

Tel (01269) 841230
O.rd'ar Online www.roctoutenc.com

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unigue 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com
info&@boost-energy.com
HAS BEEN MANUFACTURING HIGH QUALITY

CONVERTERS IN THE 1957

BoosT
PHASE UK SINCE
NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services D
Machining for Model Engineers WWW.MAXITRAK.CO.UK

From drawing, sketch, pattern etc.
THINKING OF SELLING YOUR LATHE

Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

MILL OR COMPLETE WORKSHOP?
and want it handled in a quick,
professional no fuss manner? Contact

Folkesione

—Unit & Fcrge Wa Cle\.reland Trading Estate

gineering Supplies

g range of materlals, fasteners
& quality small tools for the model engineer.

www.metal2models.btinternet.co.uk
Tel:01303 894611 Fox:08707 625556

Davld Anchell, Quillstar {Nottingham)

M-MACHINE

Breaking MYFORD ML7
& SUPER 7 lathes

Darlmgton Co. Dumam DL12PJ

’\,,Metal\sﬁor Model Makers
Contact us fg'r‘«Coppe r, Brass, Aluminium,
/P,St-eel F@sphor Bronze, etc.
PHGNE & FAX 01325 381300

e -mail: sales@m-machine.co.uk
.m-machine-metals.co.uk

y paris ava ailable = Home worksp,,. e,
L orld wide shipping=

*We accept cards on mail order-
(Myford ML10, ML7 & Super 7 lathes always wanled)

Sorry we do not stock parts for other makes of lathes
We are open: Monday-Friday 9-5pm.

wWww.new-or-used.co.ulk
LATHE PARTS -« lathe-parts@new-or-used.co.uk
Tel: 01205 480 666 « Near Boston, Linecs. UK. wea
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There are no Al must be p

The Business Adverisements 1Bist;bs.r=] Order 1977 - Requires al ammmem‘
by people whn sall goods in me cowrse of business 1o make m fact clear

()cmsoaqmerrlh,I trade ads in Mooe' Engineers’ Workshop camy this ‘T symbol

b 4 Jaw Ind chuck

. ur full product range : Westward Road, Stroud, Glos GLS 4P
* Faceplate ok ] ; Mp ) (st 4miles from Junct 13 M5 Motorway)
+ Fixed and travelling steadies ! ' o Tel: 01452 770550

* 4Way indexing toolpost Email: sales@toolco.co.uk
* Dial indicator 4 View our full range of machines and
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TA.PS & DIES o iodelEngineers

LARGEST mar resisupplier 27 years: - EXCELLENT Quality

| . . . nm[ | o British quality HQS taps & dies (betler then HSS) cuts stainless

i e : f4 AWARD winning ALL types/sizes: BS W,BSF, UNC,UNF

! - P c“““"“s:o";m“‘wnm il {™\BSP BSPTNPT, BSCycle, WF,BSB, BA, umnr J'n;,

! g::ng Nnmmm A 7200 I ver 1000 Wooden-boxes

] X= 460mm i British-made (designed by us)

! Y=390mm | wmees iN ALL above types on the shell

[ P Z=90mm : g 3 boxes = MES (30pc) + ME4 (27pc)

! b 2% Rapid Speed 5000 mm / Min ' T J-:g + BAZ (#5pc) covers EVERY type & size

i J Compatible with Mach 3 1 ""? 2 =k of Model Eng taps & dies

: Low s enance 1 MES = UB,S32,3/16,1/32,14,9/32,5/16,48,7/16,1/2 (all 40tpi)

I Only £1300.00 Inc. ¥ Days Training | ME4 = 5/32,3/16,7/32,1/49/32,5/16, 38,716,172 (all 32tpi)

: : BAZ =0,1,23,4,5,6,7,8,9,10 (ask for prices or see website)

I Tel (01269) 841230 or I ) ,

1 : Metal-boxes (designed by us) with T or S or B or dies:-

i Order Online www.routoutcnc.com ME1= 1/B+3/16+14+5/16+3B+T/16+12 all 401pi)

e e ME2= 532+ 316+/4+S1B+38+T1E+1/2 (all 32tp))

TAPS: 1 bor=E30,80, 9 ba= £23,10, 36 bor=519.40
www.powercapacitors.co.uk DHES: 1 bar=£49.00, 5 box=£36.75, 15 bm=E3087
————ta World-delivery, Bankcards, SAME DAY postVAT
Transwave 1000s o ol e tpesizes g g
comvemrans Also: Drills, Reamers, Endmills, Slotdrills | i

THE ONE-STOP CONVERTER SHOP Slitting Saws etc - No Minimum order | g 22

The ONLY
Phase Converter
Manufactured to

www.tapdie.com | £ &
THE TAP & DIE CO
445 West Green Road, London N15 3PL - UK
Tel: +44 (0)20 88881865 Fax: +44 (0)20 88884613
— o

BS EN IS0
001/2000

CLOCK CONSTRUCTION & REPAIR

OPERATE THREE PHASE MACHINERY FROM YOUR n - 702
SINGLE PHASE 5UPPLY it
+ ROTARY CONVERTERS www.cowells.com Books by John Wilding and others
# STATIC CONVERTERS Manufactures of high precisien ﬂuwwﬂing lathes,
+ IMO FREGUENCY CONVERTERS offering slectronic &mm harological coller lathes and Free Catal

motor control and & Z-year or S-year warranty
PRICES fram £89.00 + VAT

01420 487 747
www.ritetimepublishing.com

the Market Leader
Lemden, H-rrmw Brfatel, Astot -ml I.n--hmmhu
Engineering Exhibitiors

Local Call: 0844 7700 272

transwave@powearcapacitors.co.uk

VENSON
NGINEERING

New Machines & Tooling

* Union Graduate Wood Lathe, 42" bed, 1 phase, as new £1050 = 24" x 24" Surface Table (English) with lid £125
* Union Graduate Wood Lathe, 32" bed, excellent condition £850 * Burnard D14 Collet Chuck, lever operated £225
* Union Graduate Wood Lathe, short bed, excellent condition £750 + Q & Smith 68" Power Hacksaw with coolant, excellent condition £325
« Vliceroy Wood Turning Lathe, 16" bed, nice condition £375 = Fobco Star Pillar Drill, 3 phase £125
* Junior Whithead Vert Bandsaw (wood) 16" x 16" table £175  R.JH. double ended grinder 10, with pedestal & guards, asnew  £200
= Bridgeport Mill, Belt Head, 42" table, power feed D.R.0. £2200 = Viceroy 10" ped grinder polisher, lovely modern machine £300

nice condition o Viceroy D.E. 10" polisher £235
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500 e Viceroy 10" heavy duty ped grinder £200
* Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250 e Startright Saw Benches. Tilt Arbor 23" x 22" table, Each £400
= Boxford VM30 Mill, 24" x 6" table, vari speed with inverter £1750 8" plate, ex school. (2 Off)

with vice & collet chuck, outstanding condition ¢ Centec 2A Quill head mill. Single phase, average condition £890
* Colchester Master 2500 gap bed lathe with Q.C.T. 3 pt steady £3000 e Record DMB 65 vert wood band saw, as new £150
= chucks and taper turning o Well Saw 4" cap, power hacksaw, lovely small £300
= Tom Senior “Major” with quill feed head, outstanding condition ~ £1850  British made machine
* Myford Super 7 with coolant, industrial stand & tooling £1000 = Tom Senior M1 vert/horiz mills, good condition. (3 Off) £800 - £1200
* Jones & Shipman wheel balancing fixture, complete, £550 e Harrison L5 Lathe with tooling, single phase £950

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

More machines always in stock. Tel: 01274 402208 Mobhile 07887 535868 4 Duchy Crescent, Bradford, BD9 5M)
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¢ The perfect gift at a perfect price

¢ Choose from 9 fantastic magazines

<X Save up to 28% on the full rate

< FREE greeting card to announce your gift
< Subscribe online and get an extra 10% off

CALL THE ORDER HOTLINE

08456 777 807

PLEASE HAVE YOUR PAYMENT DETAILS READY. QUOTE X020
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Gardens
Greenup e

7ISSUES - ONLY £19.99
FULL PRICE: £26:25

- o L c 5 :
TISSUES_-.WEM 7ISSUES - ONLY £19.99 7ISSUES - ONLY £19.99
FULL PRICE: £26-98 FULL PRICE: £27-66 | FULL PRICE: £26:68
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TERMS & CONDITIONS: Offer ends 31st December 2008. Offer available to UK subscriptions

only. Subscriptions will begin with the first available issue published in January. Please

continue to buy your magazine until you receive your acknowledgement letter. Refund

requests must be in writing to the Publisher and will not be given on accounts with less than

£20 credit. A £5 admin charge will apply and will be deducted from any refund. Refunds will

only be given at the Publisher's sole discretion. All magazines are published on a monthly

basis except for Model Engineer which is published fortnightly. We will use the contact details

supplied to communicate with you regarding your subscription.

OR YOU CAN ORDER ONLINE

www.subscription.co.uk/myhobbystore/X020

 SUBSCRIBE ONLINE &

Code: X020 ’
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TERMS & CONMTIONS: Offer ends 315t Decermber. Ofer available Bo UK subscriptions only. Subscriptions will begin with the first avallable issue published in January, Please continue to buy your magazine ungl you receive your acknowledgement letfer. Refund requests must be in writing
1o the Publisher and! will not be given on accounts with kess than £20 credit. A £5 admin charge will apply and will be deducted froms any refund, Fafunds: will andy be given at the Publisher's sole discretion. All magazines are published on a monthly basis excet for Model Engineer which

is pubslished fortnightly. We will use the contact details supplisd to communicate with you regarding your subscripion. 1f you are also happy for us to contact you about other products or services availabie froms MyHobbyStore Lid. please indicate here: Contact by: Clemall [ telephone
DCimodbile. If you are happy for us to pass your details on to other carefully sslected companies to contact you about their products and services pleass indicate here: Contact by, Clemal Cltelephone Cimobile, I you do NOT wish us to contact you by POST about products or services
available from MyHobbyStore Lid please indicate here 1 you do NOT wish us to pass your details on o other carefully selected companies to contact you by POST about their products or services please indicate here [




 HOME AND WORKSHOP.MACHINERY "
. Genuine Used Machines & Toolmg ) w i

22 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
: Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
www.homeandworkshop.co.uk  stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm |
10 minutes from M25 - Junction 3 and South Circular - A205

EINJI '00" Omnimill, one of the best
ones yeil! \'erﬁml nnﬂ hnnznmul

JUST IN!
!Inr!isnu M250 5"x 30 luthe

Home.nnd nrltslmp Muihlner? . [

= "tome and fake a look" - AR

Miracle 4" flat bor bender £375
Myford dividing head £395

Myford vertical slides £100 - £245
Herke tapping machine £375
J&S arbor press ﬁarcgej £225

1250 - £1650

If butfer machine £245

Perfecto hand shaper £295
Elliot 10" shaper £375

Special
'VAT FREE'
Open Day's

December 29th & 30th 2008
Back by popufc.-r demand!

mhds*wmm/mr eurhm( Taylor vs)ﬂnnil lathes

almost |mmnmfn:e

Myford ML7 bench lath (lte model)

® " JUST oo, S it
IN ! Meddings 240 \mﬂ bench drills

Bndgupurl turret mill m‘nllng
cleaning (power fwo ways)

Colchester Student 1500rpm in the rore
Summer sun!

Myford Super 7, 3 1/2" x 19" lathe

genuine as NEW

Bridgeport slotfing heod
amm m‘ - 1

Colchester =
Master 2500 lathe + DRO

_ PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR L
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

== Just a small selection of our current stock photographed! Suripto engrover
' NE We have woaod lathes, saw benches, bandsaws, morticers and Record vices eic - large selection!
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Chester Machine Too

www.chestermachinetools.com

Crusader Lathe

H110 Bandsaw

Max Swing 300mm
Max Distance Between Centres  10mm
Foataros Motoe 15
Max: Cutting Capocity @ 907 Round 110mm Square 100x 1500mm Net Welght 4505
Max: Cutting Capocity @45¢  Round 100men Scuare 65 x 65mm T
Bladk Speed 2305 » 32w Chuck » d-daw Chuck » 2 Axis Digdkal
o acly Readout  Face Plate » Fxad Steacly » Taveling
i okl T e R B ————
Blade Sie 1640 0,65 % 13men » Quick T T « Machine -
Packiog Size 965410 x500mm Lamp » Coclant Sysiem,
Siock Coa BAN-SAN-HI10

FEATURES
+ D14 Camock Spindle + 2 As Digital Readout

r

DBI11VS

Milling

(Caantre Distance Toomm

Setporieg  ziom Machine g
Molor 1200w
1 Spindle Speeds 125-2500pm i
Fantl o Fi Fan
NP, e N,

FEATURES

Diigital Speed Readout = T Slotied Ceosslide
Varlabia Spindle Speed + Metric & imperial
Theead Cutting * Longfusdinal Power Feed

STANDARD ACCESSORIES

3-Jaw Chouck « 4-Jaw Chuck  Fata Plate: »
Cooland Tray » Fetar Sptash Guard » Lathe Teol

&at » Chip Guardd
shermm with optional stamd »Wariable Spred
= Digital Q]
Readout
* Dovetail Column
+ Siipplid with
Keyless Dl
Chuck & Arbor
Face Mill Capacity B3men Banding ¥Width 10emme
Table Size T00x180mem Shearing Thickness 0.6mm
Spindle Taper MT2 Roliing Thickness Fmen
Moter 1hp Net Weight 100kgs
‘shown with optional stand stand opticnal

* Maching Witk Light |
= Cantral Lubrication System
= Machine Stand

=Manual and Parts List
FEATURES

All prices include VAT unless otherwise stated Delivery Free to UK mainland — excluding certain Scottish postcodes.
Prices walid for duration of this issue only. * Delivery by quotation

Chester Machine Tools, Clwyd Close, Hawarden Industrial Park CHESTER CHS 3PZ

T:+44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email: sales@chestermachinetools.com

Midlands Showroom: Unit 4 PlantLane Business Park, Plant Lane, Burntwood, Staffs, WST 3GN Tel 01543 448940 ﬁ Ex
Southern Showroom: TPHMachine Tools, Fairview Industrial Park, Rainharn, Essex, RM138UA e

T:+ 44 (0)1708523916 email:machines@tphmachines.co.uk ME4341 / MEW 146
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