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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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Donald Brymer offers basic milling advice
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David White looks at this entry level
machine from Arc Euro Trade

A digital facelift for a Warco mill
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A replacement quill locking handle
for a Hobbymat mill
John Noakes improves his quill clamping
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Win some great prizes

Making a new tailstock barrel
Dwyson Watkins refurbishes his lathe

A toolpost and spindle grinder
Tony Schroder makes a useful tool and refurbishes another

A Clarkson Tool and Cutter Grinder part 1
Mike Haughton describes buying a Clarkson Mk2 tool and cutter grinder

Buying and renovating used machinery
Mick Whittingham on refurbishing old machines

Fireside reading

Next Issue
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Trade Counter S Anvie tEOEE,y and
Free Adverts See page 8 S

On the cover is a part of
John Rutter's CNC router.
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_Lni TPH MACHINE TOOLS
NEW CHESTER SHOW, OOMS

Tel: 01708 523916
Open: Monday - Friday
8.30am — 5.00pm &
Saturday till Noon EEE0

minutes from

(Afsu stacks of Used Dartford Tunngl
Lathes, Mills, etc) (and Lakeside)

heminowa
gahé’ad

Send £2 (refundable] Disceming craftsmen the
for our latest workshop world over trust Hemingway
catalogue or visit our Kits to add precision,
website productivity and capability

to their workshops.

5 2 Order with confidence from
> . our 40 page catalogue or

secure website and add real

Hemingway “satisfaction” to every job.

126 Dunva o, Breporth g 1oF Pesloiens
Shropshire WV16 4LZ ® HUGE RANGE
United Kingdom
TelFax: +44 (0} 1746 767739 @® GREAT SERVICE

Email:info@hemningwaykits.com

SofrcoveR 364 Milton Rd, Cambridge CB4 '1L\i|', England. Tel: 01223 424342 www.hemingwaykits.com

gandmtools

PJ‘OM/B, Z’/‘fe 4&2\5{ a)eo\Srfe ?(‘Of m@:ﬁams Q}x‘.‘r Zloo.’.r)ﬁ 7] f/?e »?od'ef elﬁmeehlﬁ m!a’ /

just a selection from our current stock

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

Denford
Now amill
CNC
Bench
Vertical
Mill, 1ph,
 £975.00
plus vat,

LPKF Protomat '93s PCB Engraver, Roland Modelia MDX15 CNC Bench Conect Gantry Type CNC Router, Flott TBE High Speed %
Modbile Cabinet Stand, Software, Engraver, 1ph, £650.00 plus wat. 240 volt, £1000.00 plus vat. Bench Drill, 3ph, Kennady Portable Power Hacksaw,
Manuals, 1ph, £1850.00 plus vat. £325.00 plus vat. 1ph, VGC, £325.00 plus vat.

* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
@ All items 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.

W Opening times: Qam lpm & 2pm - 5pm Monday to Friday. [#F

e-mail: sales@gandmtools.co.uk C]osgd Saturdays, web: www.gandmtools.co.uk
Telephone: 01903 892510 except by appointment. fax: 01903 892221

—| ‘ MEWV200948_p004.indd 1 @ 6/2009 15:2107



Arc Euro Trade - Consumables
Unbeatable Value Engineering Products by Mail Order

MegaBrite Advanced Polish Molyslip MCC Molybdenised Metalworking Compound ¢

Cleans, polishes and protects all ﬁf ?_‘@r— A low melting point metalworking compound for use with cutting

metal surfaces. Try it on: Stainless dipzl L] l' ! all metals, including the more difficult metals and alloys such as

Steel, Aluminium, Chrome, Copper, EBVANCED rodiin | titanium and nimenics. Improves cutting performance, providing a

Brass, Fibreglass, Perspex, Marble better surface finish.

and Ceramic Tiles. 170-100-10100 450g Tin ARC Price £7.95
Code: 170-020-00100 100q tube ARCPrice £3.20  molyslip MWF Molybdenised Metalworking Lubricant

ToolGuard VCI Emitter i A molybdenised organic oil, reinforced with EP compounds, to give

ToolGuard VGl offers simple, effective, unbeaten protection i high film strength, anti-weld and extreme pressure properties. Used
against corrosion by releasing powerful corrosion inhibiting S gt neat for extreme applications to reduce heat and improve dimensional
vapours which blocks corrosion on iron and steel in damp and \\\-o/? stability. Particularly effective on stainless steel and light alloys, which
humid conditions (up to 100% RH). are prone to surface welding or pick-up on the cutting tool.

Code: 170-100-00100 ARC Price £3.95 170-100-10200 350ml Bottle £7.95
MetalGuard Ultra Anti Rust Coating emigb= Molyslip HSB High Speed Bearing Grease
Provides. outstanding corrosion protection for up to two years. [mr— Lithium based grease with MoS2 / extreme pressure compounds, g

Gives unbeaten protection from corrosion to all metals. Forms a
clear, thin film (2 micron), which will not yellow with age. Easily

Does not channel at any speed and is therefore suitable for wheel W
bearings, electric motors, machine tools, agricultural machinery,
applied by brush, spray or dipping. Easily wiped clean. and all applications to sustain heavy duty and prolong the life of
Does not contain silicone. (For UK customers only) . components. Exceptional load carrying capacity with minimum

Code: 170-100-00200 250ml ARG Price £12.95 friction and excellent anti-wear characteristics.
Restore Pre-Clean Degreaser 170-100-10300 450g Tin ARC Price £7.95

Powerful water-soluble formulation removes mineral oils and greases from Copaslip Ami-Seize;’_Assembly Cqmpound o
tools, machinery and vehicles. Degreasing should always precede de-rusting COPASLIP protects against seizure, fusion and corrosion in high

with Restore Rust Remower. temperature and other extreme conditions. Reduces wear and
Biodegradable, non-toxic, water-based formulation removes . torque in areas of high friction, thereby ensuring quick assembly and
grease, oil and grime and brightens all metal surfaces. It is dismantling. Adapts itself to the microscopic irregularities of metal
harmless to plastics, rubbers, and copper based alloys. It should ~ surfaces, smoothing them and thereby preventing galling and pitting
not be used on aluminium alloys. TnCiwn even under extreme surface temperatures and pressures. |
After treatment, parts may be de-rusted using Restore Rust 170-100-10400 100g Tube ARC Price £3.25
Remover, plated, painted, polished or, alternatively, protected _ NSK Grease AS2 “ e
against further corrosion using MetalGuard Ultra, ToolGuard VCI or (Equivalent to Shell Alvania No. 2) oSl T |
Eraiecioiiya: Industrial multi-purpose Lithium based, extreme pressure grease formulated
Code: 170-100-00300 500ml ARC Price £17.95 to provide superb resistance to wear, high contact pressure, good water
S Restore Rust Remover - resistance and long life performance. Applications: A standard grease for ball
® Restore rusty steel and iron components and tools without etching. and roller bearings, linear guides and ball screws. @
Non-acidic, water-based formulation only removes the rust, and is 170-100-10500 80g Tube ARC Price £6.95

harmless to plastics, rubbers, and non-ferrous metals.
De-rusted items are protected against further corrosion.

Treated parts may be plated, painted, polished or protected with
MetalGuard Ultra or ToolGuard VCI.

Truloc Range of Anaerobic Retainers and Thread Locks

Code: 170-100-00400 500ml ARC Price £21.95
ProtecTool Wax Polish
ProtecTool wax polish is a soft-paste wax designed specifically to
protect steel and iron tools and machinery from corrosion. Unlike Truloc Superfit 211 Medium Slrength Retainer (for Bearings)
ordi"ar}' wax polishes, "'midj" at bes{t! can only offer barrier Applications: Bearings, bushings, oil seals, keys and splines.
protection, PrqtecToql F,clntams a umqutle blend .Of powerful 170-200-10100 10mi Bottle ARC Price £3.75
contact corrosion inhibitors suspended in the highly refined
microcrystalline wax carrier. Truloc Superﬁt 231 High Strength Retainer (for Shafts)

Code: 170-100-00700 200ml ARG Price £12.95 Applications: Bearings, rotors to shafts, gears, pulleys, fans, collars, cams.
GreaseXtra 170-200-10200 10ml Bottle ARC Price £3.75
Contains a unique blend of poweriul corrosion inhibitors. Produces a ‘self- Truloc Superloc 395 Low Strength Thread Lock
healing' film. Superb creeping and migrating properties. Easily Applications: Low stress assy. when dismantling by screwdriver or allen key.
applied by brush, or spatula. Wide range of applications. Does 170-200-10300 10ml Bottle ARC Price £3.75
ot corisin siicons. = | Truloc Superloc 375 Medium Strength Thread Lock
Suggested uses include |ubrication and protection of machine | SiEdE : ; -
tools, cycle and motorcycle greasing and protection of chrome = Applications: Recommended for any metric or eonventional size taf.stener.
plated surfaces during winter months. i 170-200-10400 10ml Bottle ARC Price £3.79

Code: 170-100-00500 250g ARC Price £12.95 Truloc Superloc 360 High Strength Stud Lock
HoneRite #1 Honing Fluid Applications: High strength threadlocking of studs, grub screws and bolts.
Dual Action, Honing Fluid with Powerful anti-corrosion additives 170-200-10500 10mi Bottle ARC Price £3.75

HoneRite #1 is a dual-action ultra-low viscosity, honing and Stuarts Micrometer Engineers Marking (Blue)
lapping fluid for use with all types of oil stone, whether man made This product is commonly referred to as Engineer’s
like ‘India’ types or natural Arkansas, Washita or similar, as well — Blue. It shows an easily visible bright mark on any

as diamond stones. Its low viscosity makes it a fast cutting fluid. metal, and for mating plates it transfers extremely

Its powerful anti-corrosive additives protect tools after sharpening. easily from one surface to another. Itis an ideal aid in
(For UK customers only) . “  scraping operations. This product should NOT be confused with layout blue.

Code: 170-100-00600 250ml ARC Price £12.95 170-100-00800 handy 32g Tube ARC Price £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 Al prices include VAT. P&P is extra and based on order value: Arc Eurﬂ Trade
10 Archdale Street, Syston, Leicester, LE7 1NA £0-£10 = £1.75, £10-£25 = £2.95, £25-£60 = £3.95, Over £60 =Free E.&O.E.
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NEW - GLANZE INDEXABLE PARTING TOOLS!
Complete with special grade aluminia coated insert — for o superior finish!

CODE  SHANK PRICE
GXé7 10X 10MM £25.95
GX68 12X 12MM £26.95
GX69 16 X 16MM £28.95
GO0 20X 20MM £32.95 ﬂl!llllﬂﬂl‘lll!l SIIIIIIIES
GX71  SPARE INSERT FOR 10, 12 & 16MM £4.25
GX72 SPARE INSERT FOR 20MM £ 4.25

k_/

QUICK CHANGE TOOLPOST -

GOOSENECK HALOGEN

INCLUDES 2 X STD HOLDER, BORING MACHINE LAMP
HOLDER & PARTING © HOLDER AND BLADE!! NOW AVAILABLE WITH BOLT DOWN

OR MAGNETIC BASE

CODE BASE PRICE

XC12  BOLT £37.00

XC13  MAG £44.00

XC138 MAG ATTACHMENT FOR YOUR
EXISTING VERTEX LAMP £9.95

CODE  ITEM PRICE

MX90  SET FOR MYFORD ML7 £65.00

MX91  SPARE STD HOLDER £13.95 CODE
MX92  SPARE EXT'D HOLDER £19.95 XCl4
MX93  SET FORBOXFORD 41/2  £99.00 XC14B
MX94  SPARE STD HOLDER BF £17.95 XC13B
MX95  SPARE EXT'D HOLDER BF £24.95

RIGID HALOGEN
MACHINE LAMP
WITH BOLT DOWN OR MAGNETIC BASE

BASE PRICE
BOLT £52.00
MAG £57.95
MAG ATTACHMENT FOR YOUR

EXISTING VERTEX LAMP £995

3 DIOPTER ILLUMINATED
MAGNIFYING LAMP!

PROFESSIONAL LOW
HEAT LAMP WITH EXTRA
LARGE 19 X 16MM GLASS
LENSES.

40" REACH EXTENSION ARM
SUPPLIED WITH 2 X oW
(TOTAL 18W) DAYLIGHT
SIMULATION BULBS
FULLY ADJUSTABLE

TABLE CLAMP INCL.

CODE
8609 £37.95
B8609A SPARE BULBS £4.95 (EACH)

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)
(Prices are correct at time of going to press and are only available while stocks last)
Tel: (01582) 471900 5 Lines Fax: (01582) 471920 Web: www.chronos.lid.uk Email: sales@chronos.ltd.uk
CHRONQOS LTD UNIT ® 14 DUKEMINSTER ESTATE ® CHURCH STREET ® DUNSTABLE e LUS 4HU
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DIGITAL INVERTERS
Basic 220 Volts input - 220 Volts output |
These small and compact basic 220 Volt
output inwerters allow you to run a

DUAL VOLTAGE motor from a single

phase supply, they come in sizes from

V4 HP up to 3 HP(0.18kW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and JOG 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 reot push button).

* Y4 HP(0.18kW) £77.50 = %: HP(0.37kW) £94.95

* 1 HP(0.75kW) £134.95 = 2 HP(1.5kW) £189,95
* 3 HP(2.2kW) £239.95

Basic 220 Volts input - 415 Volts output
These basic 415 Volts output inverters
come in 3 sizes from 1HP up to 3HP
and they offer all the functions of the
220 Volt output version BUT the fact
they offer 415 Valts 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.

*1HP (0.75kW) £274.95

* 2 HP (1.5kW) £329.95

* JHP (2.2kW) £419.95

All of the iinverters above are available
as IP-65 units for applications where
dirt'dust or fluid ingress may be a
probem, these units have a built

in mains power ON/OFF switch,
FOWARD/STOP/REVERSE selector and
a SPEED CONTROL as wel as a digital
display and programming pad, please
ring our sales office for pricing on any
of these units.

Tel: 01773 811038

—| ‘ MEWV200948_p006.indd 1

THE NEW DRIVES DIRECT ROTARY PI'IASE
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. e Pushbutton START/STOP mntrols

& Mains ON Pilot Light. * No MINIMUM LOAD required.

© 2HP - £475 = 3HP - £550 © 4HP - £650 52 HP - £750 |

* 72 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 Watts(3 HP), the 80W
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 ete.

Prices start at £39.95

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

Please contact us with your
requirements.

Prices start at just £99.95

Fax: 08717 334875

.@

= ‘}— DRIVES DIREC TR GCE [T RINT]

Converters KRBT [fA=E]s [[g={oy Melo M T] ¢

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 415Volts 3 phase regulated output, various versions
are available from units to power basic machines up to
advanced systems that can be used to run CNC machines
and welders via a workshiop 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 customer
service and we offer you full telephone technical
support to guide you through the wiring and
programming on any products purchased from
us, you can buy with 100% confidence that you
have the correct item for the job 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.  ——

You are not just purchasing =

g—‘ a box from Drives Direct!

~1 Al prices include VAT
Drives Direct is & trading name of Drives Dirsct[rverters) LTD,

Mob: 07976 766538

6/2/09 15:33:40



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

www.machine-dro.co.uk
Allendale Electronics Limited

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

TROCOUK |

Contactus
for.a Quote

We stock an exlensive vaneq.r of digital readout display consoles, ranging from
cost effective entry level systems to the latest generation of LCD display systems.
We also offer a wide: range of precision linear scales and rotary enceders, to fit to
your machine tool.

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

This Month's Readers Offer...
0-75mm (3”) Pocket Digital Calipers
£14.95 inc VAT o

FREE DELIVERY

Quote issue number
on ordering.

www.machine-dro.co.uk

© +14 (01992 450780 BB

| ‘ MEW200948_p007.indd 1

®

QUALITY INFORMATION, IDEAS
& GOOD READING from
‘UNCLE’ DAVE GINGERY

)
e B

“Build Your Own Metal Working Shop
from Scrap” series:

Written by the late Dave Gingery, this series of seven
brilliant titles describes how to build a complete set of
machine tools at very little cost, using scrap metals. The
series is in a fixed sequence, in that each machine helps
build the next, but each book stands on its own if you
already have access to workshop equipment. As
described, quite a lot of home foundry work is invelved,
but obviously you can get castings done at your local
foundry if you wish to skip the experience of pouring
molten metal yourself. The text is exceptional, being
clear and direct. Widely used by aid agencies, these are
probably the best selling books of their type ever.All are Lo
well illustrated with drawings and some photographs.
All are Paperback and the series comprises:

Book | The Charcoal Foundry * 80 pages * e
£8.25 -
Book 2 The Metal Lathe * I28pages ®* £9.85 | = -0
Book 3 The Metal Shaper * 144 pages * £9.85 [?
Book 4 The Milling Machine ® 152 pages * £9.85 | pobe
Book 5 The Drill Press * |28 pages * £9.85 M
Book 6 The Dividing Head & De-luxe
Accessories ¢ 158 pps * £9.85 |
Book 7 Designing & Building the Sheet Metal | | e
Brake ® 52pps ® £8.70 J;
‘Complete set of all seven volumes £60.70 IS

Greensand Casting Techniques from David Gingery's
Worlkshop * 45 mins+ DVD » £19.91

Good semi-professional film for those of you interested in
doing your own casting. In this Dave Gingery goes through
the basics of green sand moulding - the sand mix, tools
required etc and then gives a practical demonstration of
the art - moulding and pouring a casting for a flywheel.You
also see his gas fired crucible furnace, and some of the
workshop equipment and models featured in his books.

Uncle Dave Gingery’s Shop Notebaok | + £8.25 [
Many readers who the books of David Gingery will |
appreciate that the man was an unsung genius.What you
get in this little book is “a collection of chicken scratch,
translated, deciphered and illustrated by Vince Gingery” |
- and take our word for it, it's all good stuff, Dipping into |-
the table of contents at random, you get words of
wisdom on the workbench and drawer construction, a
rack for storing round rods, benchwork, drilling,
reaming, grinding, lathework, faceplate work, chuck-mounted work. handles
& arbors, a racker arm, special holding fixtures, a miniature rotary table,
etc., all from the man we rate as one of the great engineering writers of
the 20th and 2|st centuries. 58 pages of good sound advice and ideas, very
well illustrated. Softcover.

Pricsshown INCLUDE UK. Pst & POCKG e e i s 105 o ey

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

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 4UB
a8 Tel: 01373-830151 Fax: 01373-830514
Secure on-line ordering: www.camdenmin.co.uk

6/2/09

15:49:25
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3%

when you subscribe to

DELIVERED TO YOUR DOOR
JUST £11.67 EVERY 3 MONTHS
SAVE UP TO 13%

NEVER MISS AN ISSUE

@ BY PHONE: 08456 777 807 quote ref. S091 @ ONLINE: www.subscription.co.uk/mew/S091
Alternatively, you can complete the form below and return, with payment, to the address provided.

UK ONLY SUBSCRIPTIONS:

[ 1 would like to subscribe to Model Engineers’ Workshop for 1 year
(13 issues) with a one-off payment of £42.00, SAVING 13%.

OVERSEAS SUBSCRIPTIONS:

Iwould like to subscribe to Model Engineers’ Workshiop for 1 year (13 issues) with a
one-off payment. [ Europe (incl Eire) £50.40 [ JROW Airmail £52.80

For all Canadian, North and South American subscriptions please call 001 732 424 7811 or go to www.ewamags.com

PAYMENT DETAILS:

| Postal Order/Cheque [ Visa/Mastercard [ Maestro
Please make cheques payable to MyHobbyStore Lid and write code 5091 on the back

T ITITTIT]

(Maestro)

Validfrom...................... Expiry date...............Maestroissue no.... ...
Signature ... WRRRIRE. | . WO

YOUR DETAILS:

Mr/Mrs/Miss/Ms.........................Initfal........... Surname.

P IEOE s e P S Country

Tel Mobile.............

E-mail

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): (0DE 09
11 would like to subscribe to Model Engineers’ Workshop, paying just
£11,67 every 3 months by Direct Debit.

Please complete form below
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Reader survey

| have printed a reader survey in this
issue. | hope all of you fill it in. It will
help me to know what you, the reader
wants from Model Engineers” Workshop
in the future. There are some great prizes
to be won. These prizes, although the
same as the Model Engineer survey
ones, are being offered as well as the
model Engineer prizes. Yes, two sets of
prizes are up for grabs if you read both
magazines. Please fill the survey in and
return it. You will be helping yourself as
well as the magazine.

Three a month

The only drawback to doing Model

Engineer as well as Model Engineers’

Workshop is that | have to do three pages
@ of editorial every month. What do | write

about?

Traditionally Dave Fenner used to talk
about his workshop; | have not had time
to go out in the workshop recently so that
is out. | dont want to talk doom and
gloom and the economy does not belong
in these pages.

So what to talk about? | know a lot of
readers’ are not steam or |/C engine
enthusiasts but some of you may be. So,
here goes. Model Engineer no 4346 will
have the start of a series of 6 double sided
plans free inside. The first plan will have
the first sheet of Martin Evans Metro tank
locomotive on the front and Edgar
Westbury’s Zephyr petrol engine on the
rear. The Metro tank will have the
remaining five plans free over the next
five issues.

On the reverse will be Trojan, a small
steam engine, Corsair, another small
steam engine, Cygnet Royal, a three
cylinder steam engine and the last two
plans will have sheets 1 and 2 of Edgar
Westbury's Centaur Gas Engine on. | hope
some of you will buy the relevant issues?
Who knows, if this is a success and sales
increase sufficiently, we may be able to do
something similar with Model Engineers”
Workshop. (Tool plans of course.)

Web site

The web site should be up and running
soon. When | have the URL, | will print it.
Hopefully this will be in the next issue. It
will take a little time to load content up
but it should be well worth waiting for. It
will incorporate an open forum where you
can air your views and read about Model
Engineering and workshop activities.
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There will be a gallery where you can
display photos of your in progress or
completed models. There will be a buy
and sell page where you can list your
surplus items at no cost or ask for items
that you do want. (Mo traders though.)
Also, we will be putting certain articles
from Model Engineer into PDF files for
free download. | have to be careful to
ensure that | don't break copyright rules
but | do have permission from quite a few
people to put their articles onto the web
site. Also certain articles are not copyright
to the author but are copyright to the
MyHobbyStore Ltd Company and we are
legally entitled to put them on the web. |
also have written permission from Tubal
Cain’s (Tom Walshaw) widow to put all of
his articles onto the web site. It has been a
long time coming but will be worth the
wait. | intend to make this the best
resource for model engineering on the
web. Watch this space.

Enforced holiday
No doubt some of you have had an
enforced holiday in the warkshop
because of the snow we are having as |
write this in early February. It is nice to
go into the workshop although for most
people, they can't find enough hours in
the day to go out there often. | know |
seem to be very busy and only go out
there to do the odd article.

| am still short of the make it in a day
type of article. Perhaps some of you can
do the occasional write up of the small
tool you have just made? We do pay well
for articles. | am sure the other readers’
will be appreciative. Guidelines are
available on request.

Myford
Open Day
Myford are holding
their spring open day
again this year on
Thursday 16th April
2009, 9.00am - 5.00pm,
Friday 17th April 2009,
9.00am - 5.00pm and
Saturday 18th April
2009, 9.00am - 4.00pm.
Myford have invited
me to attend and | have
agreed to go on the
Thursday. | hope to
meet some of you
there. Please do come
and say hello; you can
bend my ear about

ON THE
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Workshop (and Model Engineer) if you
wish. | am looking forward to it. | have not
been in a factory for over two years now
so it is sure to bring back happy (unhappy)
memories. Further details will be
announced in the next issue.

Harold Hall

Harold is writing again. This is much
appreciated and | am sure will be
welcomed by readers’. Harold has not
retired completely but is so busy with
other projects, woodworking etc. that
he will only be writing the occasional
article.

Stolen lin. scale

fraction engine

| have recently been informed of a
stolen traction engine. This item will @
also appear in Model Engineer.

Steve Gotrel has had a 1in. scale
traction engine stolen from his garage
on the 22nd December 2008. It was
built by his father, Vincent Gotrel (now
deceased) about 30 years ago. It was
based on the then 1in. scale Model
Engineer drawings. The photo is black
and white unfortunately. The main
colour is light green (unlined), with a
black smokebox and chimney. The
flywheel spokes are red. If you have
any knowledge of the whereabouts of
this engine or are offered it for sale,
please contact:

Andrew Humphriss Crime
Investigator, Warwickshire Central
Crime Desk. Stratford upon Avon Police
Station. Tel: 02476 483432,

Model Engineers'’
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BUILDING

A CNC ROUTER

efore ill health forced retirement

upon me, | used to be a teacher.

One of my successful “bids”

while working was for a small

CNC router that | felt would help
pupils GCSE and A level work. The head
accused me at the time of buying a new
toy for ME rather the pupils and | have to
admit that | did find a lot of other ways to
use it while “training”. It turned out to be
very handy for turning out intricate parts
for model aircraft for instance!

| always vowed to buy myself one when |
finished teaching but when the time came
I'm afraid | “bottled out” over the £2,500+
cost of the STEP FOUR machine I'd been
using. | did miss the use of the thing
though and eventually made a CNC router
for myself, which saw regular service for
around 18 months before | decided |
needed something a bit better. This Mk1
machine used screwed rods for the drive
(via stepper motors of course) and plain
sliding bearings with mild steel shafts for
movement. The majority of the
construction was in wood, easy to use and
versatile, while accurate enough for me.

The theoretical accuracy of the design
was in thousandths of a millimetre (in
practice nothing like this) but the screw
drive was very slow when transitioning
from one cut to the next with a maximum
speed of only some 6 to 8mm/sec before a
horrible squealing would indicate
“misfiring” of the stepper motors and the
plain bearings of the slides would either
rattle (loose) or jam (tight). The Mk1 was a
useful learning tool though, as was a
friend’s version of something similar so |
had a better idea what was needed by the
time | drew up the Mk2, photo 1.

By using toothed belt and pulley drive,
this machine would sacrifice theoretical
accuracy for transition speed and would
use far better quality components for the
slides to reduce friction and eliminate
rattle. Specifically, these would be
hardened steel bars with linear ball races,

John Rutter describes
construction of his
Mk2 router

Photo 1. The completed machine. My machine is on pulleys to enable it to be raised

out of the way when not in use. The winding handle is in the right foreground.

16mm diameter for the X axis and 12Zmm
for the other axis to keep the cost down.

I'd found from experience with the
machines I'd been involved with that
keeping the tool rigid is the key to
accuracy (of course) but keeping the
movement free is essential for control and
these requirements tend to oppose each
other. The bars and linear bearings should
be the answer to free motion so | designed
the Mk2 from the cutter back to keep
ewverything as rigid as possible.

As | wanted to keep the weight of the
moving parts light (reducing momentum
problems in acceleration/deceleration) |
drilled or otherwise removed material
wherever possible. | hoped this would also
help reduce the “ringing” or “drumming”
that seemed to amplify whatever noise the
motor or cutter made with the Mk1. Less

T =
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Photo 2. The machine uses pine cross braces to support the work.
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flat surfaces to reflect the noise due to all
the holes should help, or so | hoped. The
Mkl had also been more of a series of
parts bolted together rather than an
integrated design so with the Mk2, | also
wanted to tidy things up a bit.

| needed a machine that would cut within
a 3ft x 1ft area, mainly for cutting light ply
of around 3mm thickness, with the
intention of cutting parts for model
aircraft. A smaller machine would be a
little cheaper to make and even more rigid.

The length of the bars and frame could
easily be adjusted to suit your needs while
using exactly the same components. The
hardened steel shafts required are (2 off
each length) 1117mm x 16mm , 457mm x
12Zmm and 203 x 12Zmm and together with
the linear bearings came from www.
midlandbearings.com, which at the time
cost me a little under £150. Ouch! you
might think but this was far cheaper than
some of the quotes | got. Keep telling
yourself that you're saving thousands of
pounds over the cost of something
commercial; it helps soften the blow to the
wallet. Stepper motors were from www.
arceurotrade.co.uk item no 160-010-00200.
Stepper drivers and software were from
www.routoutenc.co.uk and cost £120,
though | later tried MACH 3 software (free
from the Routout site) and a driver kit from
www.hobbycne.com as it was more
compact and cheaper at §79 but P+P put
this up to $102 plus VAT and import duty
was added in the UK of course. Also, | like
fiddling with electronic kits.

Timing belt pulleys and belt came from a
local bearing supplier, Bearing Traders Ltd,
ring 01429 862555 if you're stuck. Imperial
belts and pulleys were cheaper than metric
so | used three 15t XL 0.2in. pitch pulleys
and about 20 feet of belt in the final design
costing around £30 | think. Pulleys are
supplied “blank” incidentally, with centres

Model Engineers’ Workshop
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“popped” and need drilling to suit (6mm},
preferably in a lathe. The main support
frame of the machine is 75 x 50mm pine
and %2in. (12mm) birch ply is used for the
rest of the wooden components. Some
sources say that MDF “rings” less than the
ply but | don't like the stuff.

The Mk1 used a large flat table for work
mounting and it rang like a drum, The Mk2
uses cross braces and as little flat surface
as possible, photo 2. | could have used my
little X3 micro mill metal milling machine
(or indeed the Mk1 CNC machine) for hole
drilling but thought a standard drilling
machine might be more widely available
for people who might be interested in
trying this project so used this instead to
ensure the project could be completed
satisfactorily with minimal machinery.

A variety of drills were used, twist bits,
flat bits and even a hole saw. The flat bits
are cheaply available (try the local £ shop
for a set of 6) so | don't mind grinding the
sides off these to get just the right sizes
needed. Do remember to stamp their new
size on them though!

Parts were cut out on a band saw usually,
occasionally a scroll saw (internal cuts
especially) but could be done with a fretsaw
or jigsaw if need be. Generally if items were
paired, such as motor mounts, they were
cut out on a band saw, pinned together with
fine panel pins, centred and drilled. If four
items need the same paired centres they
would be drilled in one hole only, pegged
through that hole and then drilled as a
clamped stack for the other centre. With the
slide mounts for instance, all four pieces
need exactly the same centres but one pair
needs to hold only the shafts, the other pair
needs a larger hole for the bearings. Drilling

@ all the centres together keeps everything as
close to correct as possible.

As | needed to make sure everything
worked as well as possible (for this article,
I'd have been less fussy otherwise) | think |
made pretty much every plywood part
probably about three times over with
modifications and still had material left
from a 4ft x 2ft sheet of birch ply so this
material shouldnt bend the wallet too
much. | wouldn't use cheaper
“mahogany” ply though, it's too soft.

| used a lot of M5 and some M6 threaded
rod in the construction, mainly in
preference to trying to get hold of bolts of
just the right length. Usually I'd silver
solder a nut onto one end of the thread to
make a bolt but this isn't absolutely
necessary. For captive threads I'd cut a
length of thread to size, clean the ends up
on a grinder and slot an end with a
hacksaw to allow them to be screwed into
a drilled pilot hole with an electric
screwdriver. | also used 30mm long M4
Allen head cap screws in many places as
they look neat and are easy to adjust
without fear of slipping off. A selection of
countersunk wood screws was used,
mainly 1in. no. 6's (ply parts) and 4in. no.
10's (frame).

The Z axis

| started construction with the Z axis,
photo 3. | suggest you get a photocopy

of your drawings, cut them out roughly
and then use spray mount glue to stick
the drawings to strips of ply (some need
to be 50mm wide, some 60mm) before
trimming excess paper and then centre
punching the holes, photo 4. Photo 5
shows the Z axis parts ready for assembly.
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Photo 4. The photocopied parts
drawings are fixed to the ply
using spray mount adhesive.

You could of course simply mark out
onto a sheet of ply from the drawings but
this is likely to be time consuming. | used
an optical centre punch for the holes that
mattered, the two top shaft mounts and
one end (left end or right, it doesn’t matter
so long as they're the same end) of the
other parts. Drill a pilot hole (3mm in my
case) in each punched mark, put a drill
blank or another drill through the 4 pieces,
line them up carefully and pilot drill
through all 4 together using a long series
drill, photo 6. They can now be separated
into their individual parts and drilled, 12
mm for the shafts, 22 mm for the linear
bearings (leave a bit of “waste” at the
outer end of the 22mm holes until after
drilling to stop the drill “grabbing”) using

flat bits. Cut the flex slots with a band saw.

Incidentally, I'd test your drills on a bit of
scrap first. The parts (shafts and bearings)

Photo 5. The finished Z axis parts after
cutting out with a bandsaw and drilling.

should be a tight fit in the ply. If they are
loose then grind a little off the side of the
drills (assuming cheap flat bits are used).
Another trick is to chop the shanks down
to give a drill length more like a standard
twist drill; it saves time when changing
drills by not having to keep moving the
table up and down. While you're on the
grinder, sharpen the things properly, it's
amazing they cut at all when they come
out of the packet (E1 shop drills).

Ordinary twist drills are fine for the smaller
holes. Apart from the motor mounting
holes, the rest of the holes are less critical
when it comes to drilling so a normal centre
punch is quite adequate before drilling. Drill
the large hole for the motor recess and the
lightening holes with a hole saw and cut out
the shapes with a band saw or scroll saw.
Check fit the parts. The assembly, without
the motor in it should slide easily under its
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own weight when everything is put

together. Measure between the shafts with
vernier callipers and if any filing is needed
to adjust gaps, then now is the time to do it.
| used either captive M5 threads with nuts
or M4 Allen head cap screws to retain parts.

| clearance drilled one side of a gap and
used a tapping drill on the other side. |

actually ran an M5 tap through the wood for
the M5 thread but the M4 screws were just
screwed into place. These screws are barely

needed in use as my fits were adequately
tight without them but better safe than

sorry; don't over tighten in any case to avoid

stripping threads in the wood.

I used a hole saw to drill the large holes
in the Z base (or Y slide depending on
how you look at it) and smaller holes with
twist drills to mount the Y slide rails and Z
support. A “late addition” was the rebate
under the main plate to allow the passage
of the Y belt, which I did with a friend's
router table, photo 7. Saw and chisel
could have the same effect of course if
you don't have access to the machinery.
The Z support is a bit of a “work of art”
with lots of drilling and scrollsaw work
but it adds a lot of stiffness to the Z
structure. Photo 8 shows the complete
unpainted Z assembly.

Photo 6. Some parts need identical hole centres for sliding
so they were all drilled with a pilot hole in one end, an
alignment pin was fitted and pilot holes were drilled in the

Once checked for fit, the whole thing can
be dismantled, painted and reassembled,
photo 9. | used car touch up aerosol
primer and finisher but | don’t pretend it's
anything other than “adequate” as far as
finishing is concerned, I'm sure it could be
improved upon. When re-assembling the
wooden bits you may need to re-drill the
holes as they tend to clog with paint. | also
rolled a card tube to fit between the linear
bearings of the Y slide at the front to keep
the worst of the dust out although the
bearings have seals of course.

While the paint dries, it's time to do the
metalwork for the Z axis. This particular

second end before final drilling to size.

Photo 7. The underside of the mounting plate
was relieved to allow easier belt passage. @
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Photo 8. The assembled Z unit with the motor mount attached.
Components must slide freely at this stage. If necessary, you can
adjust positions by filling out the holes. The little bit of plywood
on the top spreader bar is for a limit switch.

Photo 9. After painting, the final assembly looks like this.
The stepper motor can just be seen in the middle of the frame
together with the drive screw and adaptor. The adjustable

cutter mount is also attached on the left hand side.

Model Engineers’ Workshop
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section of the machine doesn't have a lot
of movement (around 75mm in my case)
s0 is best suited to screw drive rather than
the belts used elsewhere. | used M6 thread
as it's easily available along with the
necessary taps and its Tmm pitch is easy
to programme into the software.

The attachment/ adapter to the stepper
motor is made from 12.7mm aluminium
about 25mm long. | centred it and drilled
through 5mm in the lathe then drilled Bmm
halfway through before tapping the rest M6.
This should ensure the whole thing stays
perfectly in line. Once released from the
lathe, it's drilled and tapped for an M4 grub
screw about 7.5mm in from the plain (not
threaded) end, photo 10. This holds the
adapter to the motor shaft. A locknut stops
the M6 studding from moving, though you
could gain a little Z movement by gluing the
thread (or using another grub screw) and
eliminating this nut. For the drive nut | had
some 12.7mm aluminium bronze so cut a
length about 12.7mm or so and drilled and
tapped it M6. This in turn fits into an
aluminium "top hat" shaped adapter made
frorm 25mm aluminium with an M4 grub
screw in the thickened “rim” and drilled for
locating woodscrews at 120 degree intervals
around the top of the “rim”, photo 11.

Put the threaded drive nut in position and
screw in the grub screw until tight. Remove
the screw, remove the insert, centre pop
the mark the screw has made and drill with
a 4mm bit a couple of mm into the
material, photo 12. This will now act as a
positive locator for the screw. For backlash
adjustment saw right through the insert at
90 degrees around the circumference from
the grub screw and nearly all the way
through at 90 degrees in the other direction
(the opposite side of course). When
positioned in the adapter the grub screw
will now be able to compress the insert,
eliminating backlash. An alternative is to
saw down the length of the insert from the
grub screw end, again almost to the
bottom but not guite. Photo 13 shows the
completed assembly. A friend did
something similar but completely cut the
insert in half, this works fine too as the
thread stops the two halves separating.

A final addition here came from David
Solsylva who sells plans for CNC machines
at www.solsylva.com. He experimented
with a damper device on the stepper
motor. | was dubious but tried one and it
works well, enabling far faster motor rpm
and travel speed (though for some reason
it works better with the MACH 3 software
than the Routout). It seems this device
could be made from pretty much anything
(he's used skateboard wheels and castors)
but as | happened to have parts from a VCR
(I take them to bits for the motor stators) |
used these. The particular part used is from
the tape drive and normally bolts to the top
of the drive mator. All | did was remove the
motor and shaft along with any unused
“junk” bits of wire, screws etc, leaving just
the aluminium outer (now a flywheel) and
beautifully fitting brass inner.

The parts are normally held together with
M3 screws. A little thin oil is all that should
be needed between the brass and
aluminium to give smooth movement but
obviously this is worth checking before final
assembly. | put the aluminium “flywheel”
on a rotary table on a milling machine, lined
up with the M3 screw holes and milled a
6mm slot through 5 degrees of arc right
through the material. Repeat for the other
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forget to put a flat on the stepper shaft to
take the grub screw.

Photo 12. The mount has been drilled and
tapped m4 and the drive nut has been
shallow drilled for alignment as well as split
for anti-backlash purposes. It has been slid
out of position in the photo for clarity.

Photo 10. The stepper shaft adaptor; dont

Photo 11. The drive nut mount is drilled
for three retaining screws.

Photo 13. The completed drive
nut assembly.

Photo 14. The anti “squeal” device. Note the slightly enlarged holes just off centre and
the silicone tubing on the assembly screws. Use thread lock on the assembly screws.

hole, diametrically opposite. Put a little
silicone rubber tubing (model aeroplane fuel
tubing) over the M3 retaining screws, add a
little Loctite or similar to the threads and
reassemble loosely, photo 14. The screws
want to be just tight enough to stop too
much play but still allow movement. The
whole thing is then held onto excess
threaded M6 studding from the £ axis motor
by a couple of nuts either side of the brass,
photo 15. In practice, this small amount of
free play or “wobble” in the flywheel seems
to stop the stepper motor resonating at a
critical frequency (around 250rpm it seems)
making it much smoother in operation. X
and Y drives on my machine don't need this
as, being direct drive, they never get
anywhere near the critical rpm.

The motor is held by 4 long M5 boilts
(studding with a nut silver soldered on one
end) one of which is left long to hold part of
the Z homing mechanism, a small ply plate.
Having this plate on a thread enables you to
move the micro switch contact point,
allowing easy adjustment of the amount of
movement used for "homing”. B

MNext month, we look at the Y slide
components.

\ . V5 vl
Photo 15. The anti “squeal” device is
shown fitted here together with the £
homing micro switch and the long motor
mounting screw used as a trigger.
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To Die, Now!
(Better than ‘Yesterdie’?) ©

David Piddington continues
his looks at dieholders

number of years ago | made

a spindle backstop based on

George Thomas' mandrel

handle, without the handle but

including a second internal
bar right through the length. Mest of this
is plain turning, drilling and reaming. |
don't propose to give detailed instructions
though Fig. 6 shows the components
that fit directly inside the Myford Series 7
lathe headstock. These are plain turning,
drilling and reaming where noted though
the three long slots in the main Body
may be the most difficult part and best
accomplished with a Yiein. slitting saw
held in the milling spindle. The saw blade
must be aligned to the axis of the rotary
table set vertically.

Having completed the slots, leave the
body in the chuck, replace the saw and
arbor with your collet chuck, and mill in
the %4sin. long by Yain. wide slot. When this
and the Draw Collet are completed, mark
through this small slot and drill for the
5BA Collet Retaining Screw at the end of
the main body. The short slots at the
“Collet End” may be machined similarly.

Fig. 7 shows the remaining components
including a selection of end stops against
which components will be pushed prior to
machining. The small diameter ‘spindly’
ones pass inside your chuck jaws or
collets; the larger ones will pass inside the
chuck body. Make these ‘as required’
though a basic set would be a good
exercise to do now. The “"Master”, George
Thomas, didn't give instructions for
making his mandrel handle, or if he did |

Fig. 6
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haven't located it, so these few notes are a
little better than his in this instance only.
My stop unit was made some years ago
when | had no thought of a set of
machining instructions and have only now
committed the designs to print.

Photo 8. Using a toolmakers clamp as a cross slide stop.

16

16_19 To Die Forindd 16

Continuing the machining

The second process on the die holders

is to machine the "¥sin. "tailstock’ end
diameter - not forgetting the + 0.000in. and
-0.001in. limit mentioned in the previous
issue to exactly 3in. long supporting the
pre-centre drilled outer end on a revolving
centre in the tailstock. We will be using this
for subsequent processes while holding in
bored soft three-jaw chuck jaws.

Set a length stop so that the saddle stops
in exactly the same place after each
traverse with your turning tool just
touching the outer blank face. A
toolmakers clamp gripping the front, or
rear bed shear will suffice but make sure
that the clamp does not dig into the bed
surface and dent it. You may have to
adjust the position of the tool and/or
topslide to set this.

Now wind the topslide towards the chuck
exactly 0.370in. and lock the slide. When
inserting the blank, do not use pressure but
simply hold the blank against the backstop,
wind the live centre up to it, lock the
tailstock to the bed, and clamp the tailstock
barrel with light pressure only. | found that
on occasion, but not every time, that the
stop could slip back into the headstock
when applying the tailstock and turning to
the identical lengths required became a
problem and re-setting was needed.

Turn to the desired diameter in
increments of about ane guarter turn of
the cross slide screw - assuming this to be
10 threads per inch - and set another stop

Model Engineers’ Workshop
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to limit its travel using a toolmakers clamp
as shown in photo 8. When completed,
reverse and face off the final 0.005in. using
the cross slide feed and with the saddle
clamped to the bed. DO NOT FORGET to
reset the topslide screw to its original zero
mark before machining the next blank.

| assume that you will be making a batch
of identical components, so | recommend
initially ‘rough” turning and leave say
0.025in. on the diameter for final cleaning
up to a fine finish with a different and
sharp tool. The rough turning process on
the larger size blanks produced quite a lot
of swarf, photo 9, which will need careful
disposal later. Note that the largest size for
546in. dies is longer than the other two.

Extended tooling

It will also be noted from the photos that

| am using the topslide set parallel to

the lathe axis and with the “Piddington”
extended '‘Myford Dickson’ type toolholder
which | ‘invented” in 1989 (see Model
Engineer Volume 162 issue number 3844)
and which Myford Ltd put into production
a few years ago).

Also on view in these images is a crude
piece of aluminium sheet fastened to the
toolholder. Lathes, and particularly milling
machines, are apt to throw swarf liberally
around your workshop. My workshop is in
a ground floor spare bedroom so
additional precautions have to be made to
keep swarf where it belongs and not
trodden out, for example, into the living
room. Your spouse will take a dim view of
such happenings. My deflector keeps most
of the turnings in the vicinity of the lathe,
though the few bits that do escape may be
swept up later. | also recommend keeping
a piece of old carpet just inside your
workshop door, which is usually
successful at remaving odd pieces of
swarf from your shoes.

The larger blanks will require further
machining at this same setting, so the
original centre hole will be used again,
though if you so wish you may do the
other turning at the same time. | prefer
one diameter at a time to avoid confusion
with the various stop settings. So much
depends on your lathe. Everything | do
and describe is based on the Myford
Series 7 machine having used them for 4
decades and being very satisfied.

Finishing to final diameter is self-
explanatory except that you require a very
finely ground and honed tool and the
finest self-act feed you have. Give this tool
a tiny radius on its tip and ensure that the
tool's front, say Yin. is parallel to the
turned diameter. By this means this front
edge will actually rub against the work and
smooth out any minor scratches left by the
tool's tip. | recommend using a piece of
similar grade steel to set the tool and to
practice on first.

For the 30mm diameter blanks which are
machined along their length to one
diameter, bore out soft jaws to grip on the
3sin. turned diameter but first pass over
this a Yasin. or Tmm thick washer which will
allow tool run-out befare it hits the chuck
jaws as shown in photo 10. Using the live
tailstock centre will force the washer
completely flat against the chuck jaws.

It is important to set a saddle stop to
prevent the tool hitting the jaws - a
delicate adjustment, but necessary. If you
don't, as sure as "eggs are eggs” there
will be a loud crunching sound followed, if
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Photo 10. A thin washer between work and soft jaws.
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Photo 13. As photo 12 with swarf deflector added.
18
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your temperament is like mine, by an
infinite number of naughty words. Don't
say | didn‘t warn you.

The first batch of these dieholders |
made was for the 20mm and ¥4ein. dies,
which have the parallel diameter. | already
knew that a knurl grip would be
satisfactory for the smaller sizes and this
feature was positioned centrally on the
length. Though my units are for work and
not for competition, they still have to be
pleasing to look at and so | grooved each
side of the knurl as shown in the drawings.
| used a wide parting tool and my normal
saddle stop for the headstock end of the
groove, and fitted a toolmakers clamp to
the rear shear of the bed for the tailstock
end of the groove, as you will see at upper
right in photo 11. An additional
toolmakers elamp is used at the front of
the cross slide as before for setting the
depth of cut.

The tailstock with its live centre is used
during the process itself. Again finely hone
your tool before using it. When the batch
is finished, re-set the stops and repeat for
the outer groove. The knurling process will
be done later but before drilling for the
‘tormmy’ bar holes.

The smaller die holders

The body diameter for the smaller size
has been repeated on the other two

so, if you are making some of each,

you may now re-hore the soft jaws to
accept this diameter, remembering that
to grip correctly the jaws must be bored
out to 0.002in. to 0.004in. smaller than
the diameter to be gripped. It is most
important here to insert at the back

of the jaws a three-legged ‘spider’ to
grip the chuck onto before boring. This
accessory simulates the component you
are about to grip. For smaller bores, find
a slug of metal about the right diameter
to grip on to. If you can obtain a copy

of "Engineering in Miniature” Volume
12 issue Number 3 you will find a single
article where | described this process in
greater detail.

The main boring process is the easy part.
With the embryo holder running truly in
the chuck, centre drill and initially drill at
around 600 rpm, which is the top speed of
the low range on the Super 7. | used a
four-facet "&in. drill, which | had to hand
and which are good for this sort of work.
Then | used an "4zin. drill at the same
lathe speed before slowing down to 300
rpm for the 3%:in. drill. These speeds are
only approximate but suit ‘dry’ operation
without lubricants or coolant.

The reaming was done on 210 rpm, which
is the slowest in normal running without
back gear. Use cutting oil for the reaming
process and traverse the reamer slowly
through the workpiece remembering that it
is removing almost 0.008in. from each side
of the hole AND because a very smooth,
accurate, bore is essential.

Hot from the machine

The drilling and reaming process
generates quite a lot of heat, so be careful
when removing a holder from the chuck. It
might not be hot enough to burn you, but
certainly hot enough to make you want to
put it down very quickly. The extra heat is
an advantage as when the body cools the
bore will contract slightly and be an even
better fit on to the sliding arbor, which we
will make later.
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Another ‘trick’ | use when using larger
drills in the tailstock is to momentarily,
and frequently, stop the feed motion. This
breaks up the curls of swarf into short,
manageable lengths for easier disposal.
However do not do this when drilling
stainless steel, as you will work-harden the
bottom of the hole, blunt the drill and may
be unable to restart the cut.

That achieved, the die holding outer
diarmeter of the larger sized bodies may
now be skimmed down to size, or if you
have used nominally correct diameter bar,
then simply skim off the surface truly to a
good finish.

Now measure the thickness of your
collection of dies and make up a chart
showing these remembering that the
adjusting screws used must be on the
centre line though the die, or slightly in front
of this. You may find a ‘common
denominator’ size for the depth of the bore
for each of the three nominal die diameters.

If you are making all three sizes, then |
recommend doing the large ones first as
the process is tedious if not downright
boring (pun intended) but by doing the
smaller sizes later the production speed
can only get faster.

Set a saddle limit stop by whatever
means you have available and lock the
saddle against it. Use a suitable boring bar
set exactly to lathe centre height and, with
the top slide set exactly parallel to the bed,
touch the tool tip against the workpiece.
Set your screw dial to zero, then unlock
the saddle and move it towards the
tailstock. Wind in the boring tool until its
tip is 0.005in. LESS than the final depth
and lock the slide. Continue boring at
depth of cut increments to suit whatever
boring bar you use. The stouter the bar,
the greater the cut you can apply, but|
would urge caution as you do not wish to
displace the embryo holder in the chuck.

When you approach final bore diameter,
repeatedly check with callipers, or internal
micrometer to compare with an external
micrometer until the diameter is between
0.010in. and 0.015in. larger than the
nominal die size. At this point, set a limit
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Photo 14. Cross slide stop wir swarf sweeper clamped to first clamp.

stop to the cross-slide to suit your
machine. Photo 12 shows the process and
photo 13 is a plan view showing a swarf
deflector. | found that even when using the
toolmakers clamp method, swarf readily
found its way to the vertical face between
the clamp and the back of the saddle
altering the stop setting, so a sweeper was
inserted as shown made from a scrap
oddment of steel sheet lightly kinked so as
to press down on to the top of the saddle.
This was then toolmaker-clamped to the
main clamp and is shown in photo 14. Set
your cross-slide dial to zero at this time
and for subsequent operations you can
bore to 0.005in. LESS than the finished
size. | suggest that you use around 400rpm
for this operation.

Now reset your topslide dial to finish
depth and move the saddle to its own stop
with the tool tip within the radius of the

reamed central hole. Wind the cross slide
slowly towards you to face off the bottom
of the hole to the cross slide stop. Wind it
forward a few thou’ and retract the saddle.
Now reset the tool tip to make the final cut
to finish the bore diameter. Break the
sharp internal corners, remove from the
chuck, clean off swarf etc, take up the next
blank and continue.

It was at this point that | discowvered a
snag for Myford series 7 users. The
topslide position for boring the 1in. and
smaller die holes fouls the travel of the
standard "zin. drill chuck. It was not
possible to continue using the toolmakers
clamp method of cross slide travel stop
and | had to drill and ream the remaining
blanks and then set up for boring as a
second operation. Cross-slide stops have
been described elsewhere but | never
made one. Non-Myford users may have
better luck in this respect. Either way it
should be possible to re-set the blanks to
run truly in the bored soft chuck jaws. If
you find this is not possible, then set up
your 3-point steady on to the major
outside diameter for the boring process.

| next took on the challenge of drilling
the four tapping holes in each of the
holders. Photo 15 shows my rotary table
set vertically with the three-jaw chuck with
its already correctly bored soft jaws now
transferred from the lathe. Set the base at
90deg. to the table axis and, using a
wiggler, locate the rotary table's axis
co-incident with that of the machine’s long
table. When using the wiggler do not
forget to add on half its tip diameter and
half the diameter of the workpiece so that
your measurement collar may be setto a
known zero. Using the same methods
locate the end of the first holder blank and
set the drill axis in the same way. Linear
scales, if fitted, are better still for this
method especially the ones which retain
the setting when switched off until the
next time of switching on again. Provided
that the scale is not reset, then even if the
table is moved, it can be returned to
exactly the same zero position regardless
of any backlash between the feed screw
and its nut. &

Photo 15. Setup for drilling radial holes using rotary table.
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AN INTRODUCTION

TO MILLING ©

Donald Brymer starts the series
by showing you how to mill
parallel and/or square faces
using a machine vice.

Setting the vice

true and square

As a machine vice is used to hold much of
the smaller work to be milled, we should
consider how to set the vice onto the
machine table?

Both the table surface and the vice
mounting surface must be clean and free
from any surface irregularities. Check that
the machine quill is at 90deg. to the
machine table, photo 1. Place the vice
onto the machine table making sure that
the tee slot locating dogs (if fitted) do not
damage the table surface or the sides of
the tee slots.

Use the correct size tee slot nuts and
bolts for your machine. Use a heawvy flat
washer of at least Bmm thick as a
minimum under the clamping nut and do
not over tighten the nut. Check the vice
base at the bottom of the jaws for
parallelism to the table cross and
longitudinal movements, photos 2 and 3.
Check the fixed vice jaw for vertical
alignment with the machine spindle,
photo 4.

Even if you are machining flat surfaces
only, the vice fixed jaw should be
accurately aligned with the axis of the
machine table movement. The next time
you (or someone else) comes to use the
vice, you will assume it is square. If your
vice does not have tee slot dogs, push the
vice toward the machine column until both
the tee slot bolts contact the slots of the
vice base. To align the fixed jaw with the
table movement, clamp a parallel strip in
the vice to put the fixed jaw under
compression and set the jaw off the
parallel strip photo 5.

[P——.

Phott 2. Chack vice bass over width,
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hoto 1. Check alignments at 90deg. increments.

{duchi{ling flat and parallel
aces from black bar

Should a flat surface be required from
black stock, position the material into the
vice with a piece of thin paper (cigarette
papers are ideal) under each end of the
work, photo 6. This will indicate if the work
is touching the vice along the length of

the work/vice contact area. This step is not
critical at this time if a reasonable amount
of material is to be removed from both
sides of the work and it is often impossible
to achieve due to the inaccurate black
surface. As the vice is being tightened,
strike the work surface with a soft faced
hammer (a dead blow hammer, one filled
with lead shot is best as the bounce of the
work and hammer are eliminated). Again
avoid excessive tightening; hitting the vice
handle with a hammer is not required.

Wherever possible, mount a milling cutter
thatis 5 mm to 10 mm larger in diameter
than the width of the face to be machined.
If this is impractical use the largest cutter
available. The direction of the table feed
must oppose the rotation of the cutter, this
is referred to as conventional milling and is
used on all machines not equipped with a
table feed backlash eliminator. If climb
milling is used, that is where the cutter
rotation and table feed are both in the
same direction, the cutter will try to climb
or pull into the work. This often results in
damage to both the cutter and the work.

Should the work height be less than the
height of the vice jaws, use a matched set
of parallel strips under the work to bring
the work to a suitable height. A strip of
cigarette paper can be placed between
each end of the parallels and each corner

Photo 3. Check vice base over length.
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of the work. This indicates if the work and
parallels are in full contact. As stated
previously full contact at this time is not
critical as the parallels are only supporting
the work to a suitable work height.

The work is now ready to be milled on
one face to remove all of the mill scale and
produce a flat bright surface. As a general
rule remove the minimum amount of
material from the first face. Bring the work
to size when machining the parallel face.

After the work has had the initial surface
machined, remove the work from the vice.
File all new corners to deburr and clean
the surface thoroughly. Remove all swarf
from the vice jaws and base. Remember
that cleanliness is essential for accurate
parallel machining. Remount the work
with a strip of paper between each corner
of the previously machined face and the
vice base or parallel strips and tighten the
vice as previous. It is important to make
sure that the paper pieces do not overlap
and are not gripped between the work and
the vice jaws. Now, lightly pull on each
piece of paper in turn. If no movement of
paper results, the second face is ready to
be machined. If any piece of paper can be
moved, strike the work surface with the
soft hammer over the ungripped paper. If
no movement of any paper now results,
machine the face. If paper movement
persists, it is possible that the clamping
action of the vice is causing the work to
twist away from the base due to the vice
jaws gripping unmachined surfaces. If the
second face is machined now the two
faces will not be parallel. Remove the
work from the vice, check for surface burrs
and/or swarf, clean again and reclamp as
previous. If paper movement still exists try

)l the following.

Place a piece of 10 mm diameter bright
mild steel round rod between the work
and the moveable vice jaw in
approximately the middle of the work
height, photo 7. Retighten the vice and
test for paper movement. The use of the
round rod gives a line of contact between
the work, the rod and the moveable jaw.
This often allows unmachined materials
to be held in a vice without the rolling
action caused when gripping surfaces
that are not square.

If mowement still persists try the following;
place the first machined face against the
fixed jaw of the vice with the 10 mm rod

Photo 5. Check fixed jaw parallel to table movement over length.
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Photo 4. Check parallel to column over fixed jaw height.

between the work and the moveable jaw
then machine the second face square to the
first face. After machining, check for
squareness between the two faces to suit
the work requirements. If the work is not
square, check the machine set up and the
table movements and lightly remachine.
When square, deburr and clean and set the
first machined face onto the vice base with
paper under each corner. With the second
machined face against the fixed jaw, place
the 10 mm rod in position and tighten the
vice. All four paper strips should be captive
between the work and vice base, a further
strike or two with the hammer may be
required, but this method usually does the
trick. Two faces can now be machined
parallel.

Machining parallel and
square from black stock

To machine a square/rectangular block
from black stock the method is very similar
to the previous procedure but, | suggest
that the work is machined in the following
sequence. Carry out the machine and vice
alignments if not already done. Machine
the first face, deburr and clean. Set the
machined face against the fixed vice jaw
using the paper and rod. Machine the

second face, deburr and clean. Check for
the degree of squareness required. Place
the second machined face on the vice base
keeping the first machined face against the
fixed vice jaw. Using the paper and rod,
machine the third face, deburr and clean,
check squareness and parallelism.

Set the work in the vice to bring the last
face to be machined into position. Use the
paper strips only, the rod should not be
needed as two parallel and square sides
are being gripped between the vice jaws. If
the rod is used, as may be required if the
vice is old and worn, excessive clamping
force will result in the face against the rod @
being bruised.

Two methods can be used to machine
the ends of the work square to the faces.

If the fixed jaw of the vice has not been
accurately set parallel to the table
movement, the work is held with one
unmachined end uppermost and a vertical
machined face is either checked for
squareness with an engineers square from
the table or vice base, or a dial indicator is
held in a suitable position to gauge the
machine face by raising and lowering the
machine knee to assess the face’s
parallelism with the machine spindle axis,
photo 8. After any adjustments are made

Photo . Two cigarette papers under both ends ofrk.
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hoi‘o 7. Round bright rod befen work and moveable jaw. Photo 8. Alignment of length of machined face for 90deg. ends.

and finally checked, the end can be Table 1
e Nnec CUTTING SPEEDS IN RPM
To machine the other end of the work,
repeat the above method using paper strips
under the work as a check on the parallelism METRIC SIZES IMPERIAL SIZES
of the ends. A note of caution; should the Diameter Diameter
length of the work be such that more than
50 mm is above the top surface of the wice Cast Iron Brass Aluminium Cast Iron Brass Aluminium
jaws this method is not recommended. This Steel Br Steel B
is due to the cutting action pushing the work e nes e sk
away from the cutter and the associated Stainless | Free cutting Stainless | Free cutting
work/cutter chatter problems that will exist. steal mild steal Steal mild steal
If the overhang is greater that 50 mm use p
the following method to machine the ends 1.0 3878 9695 14542 Vi 2445 6112 9168
of the work.

)l The fixed jaw of the vice has to be set Lo peiy bl o Ll = e ®
parallel to the table movement. The work is 2.0 1941 4853 7280 Y52 1630 4075 6113
held with one end overhanging one side of
the vice jaws to allow cutter access. Keep 25 1552 3882 5823 Yot 1379 3492 5238
this overhang to the minimum distance 3.0 1294 3234 4851 Y 1222 3056 4584
practicable. In this method, the 10 mm rod
is placed in the vertical position between 3.5 1108 2772 4158 Vs 1086 2716 4074
the work and the moveabla jaw. This will 40| @70 2425 3638 52 978 2444 3666
aid the horizontal alignment of the work
and fixed jaw. Lock the table longitudinal 5.0 776 1941 2911 Wea 889 2222 3333
clamps and machining can be carried out
with the side cutting edges of a suitable 6.0 647 1617 2426 e 815 2038 3057
end mill {largest diameter and shortest end 7.0 554 1386 2079 3, 752 1880 2820
mill possible) using the table cross
traverse. Depending on the work thickness, 8.0 485 1213 1819 Va2 698 1746 2619
several cuts may be required to machine P
the full face width of the work ends. This ) 131 L 1817 Lac L 1929 i
process is repeated for the other end. 10.0 388 970 1455 kA 611 1528 2292

Remember at all times, lock all machine
slide clamps except the slide movement 1.0 353 882 1323 e 489 1222 1833
required. Cleanliness and burr removal 12.0 223 809 1213 3 407 1018 1527
are essential at all times. There is NO
excuse for leaving burrs on machined 14.0 277 693 1039 The 349 873 1309
surfaces or swarf under the work. B 16.0 243 607 810 1% 206 764 1146
18.0 216 539 808 s 272 679 1019
Editor’s note, | have included Table 1
showing cutter speeds to accompany 20.0 194 485 728 5% 244 611 916
this series. For cutter feeds, use no more 22.0 176 441 662 3, 204 509 764
than 0.025mm per tooth on the light
machines found in the home workshop. 26.0 149 373 560 % 174 436 654
As an example, if the cutter has 4 teeth, 20.0 129 294 485 1 153 282 573
use a maximum power feed of 0.Tmm
per revolution of the cutter. A 20mm 34.0 114 285 428 1,% 136 339 509
cutter with 4 teeth cutting free cutting :
mild steel would run at 485 RPM with 38.0 102 255 383 1% 122 306 459
afeed of 48.5 mm per minute. This is a 42,0 93 231 347 1% m 278 417
guide only, use of coolant, the rigidity of
the setup, the workpiece and the cutter 46.0 85 21 317 1,% 102 254 381
should all be taken into account. 50.0 78 194 291 1% a7 218 227
22 Model Engineers’ Workshop
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INTRODUCING
FORM TOOLS

hose readers with a background

in manufacturing industry

will probably be completely

conversant with the term,

although with the advances in
CNC which have occurred over the last
twenty to thirty years, the use of form
tools has declined somewhat. So what
is a form tool? One answer might be “a
tool which conveys a mirror image of
part of its shape (form) to the workpiece”.
However, it may also be useful to think
about how such tools are used, and here
| am thinking primarily about turning
work, although certain milling cutters
will also come into the category. Form
tools were traditionally used on industrial
capstan lathes. One of the limitations of
these machines was that, unless special
attachments were employed, tools would
typically be fed either radially into the
work, the saddle being held stationary, or
along the machine axis to an appropriate
stop. Hence whereas a modern CNC
machine might guide the tool around
the required shape, the older generation
machine relied on a form tool to deliver
the same result.

An example which some older readers
may have seen could be found in model
aero engines. Back in the fifties and
sixties, my recollection is that some
engine manufacturers (e.g. ETA on some
of their marks of engine, also Oliver on the
Tiger) produced their connecting rods by
creating two part spherical ends, these
features being carved out by form tools.
Fig 1 shows the general idea, whereby two
incomplete spheres are generated in just
two or three tool movements. The
downside to this speed and convenience
becomes apparent when you look
carefully at the length of tool edge
engaged in cutting. Next ask yourself the
question, “Would you be able to use a
front mounted part off tool having a width
equal to this cutting length?” Unless you
have a sturdy machine whose slides are
really well adjusted, the answer is likely to

be “No”.

Construction of form tools
Two main categories exist. The first is
made by grinding the form on the end
of a typical turning tool. Photo 1 shows
a typical example intended to praduce
a fillet radius. One point to remember

is that for tools where the form spans a
significant radius, then if the tool is to
maintain the accuracy of its form after
sharpening, the top face may be ground
with zero rake.

A second category of tool is made by
turning the form on to a cylindrical blank,
which might be several inches in diameter
and maybe up to an inch in thickness. Part
of the periphery is then cut away to create
a cutting edge. The tool then starts to look
a little like a single tooth milling cutter,
which is mounted with the edge horizontal,
and its axis parallel to that of the lathe. The
cutter is easily sharpened by grinding just
the horizontal face and then remounting to
bring this face back to centre height. Going
back to the production of model engines, |
recall reading in Aeromodeller, of one
factory which used a tool of this type to cut
all of the cylinder fins in one pass. Another
instance from the same product area
concerns the making of spray bars. One
end typically has a form which includes a
taper, over which the fuel pipe is pushed.
Amongst the recovered ETA drawings
displayed on the internet, is one which
suggests that one method used here, was
to employ a double form tool which
would create two ends in one cut. A part
off tool would then separate the two
embryo parts.

Dave Fenner looks at
saving time with form tools

Simple form tools

Probably the most basic application relates
to producing grooves of a particular width.
Photo 2 shows a selection of grooving
tools purchased as a job lot at a sale just
to get the lengths of high speed steel.
Photo 3 shows a job, which was passed

to me several years ago, to add two
grooves to each of several thousand M10
Allen screws. (Also shown in the picture

is the home made collet for holding the
workpiece for the second operation}. The
firm who had started the job were using

WORKPIECE

FORM
TOOL

Fig. 1
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made collet.
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Photo 4. In production Photo 5. Plan view

both edges might of tool shows

be engaged to corner radius and
simultaneously edge angle.
chamfer successive

workpieces.

specially ground carbide tools, where
each insert cost around thirty pounds, and
achieved only about fifty components per
insert. They were to supply the tooling
and the materials. It was interesting, that
by changing to neat cutting oil, the output
was raised to about 300 per insert. A few
days later, the idea occurred, of annealing
the screws, then machining then re-heat
treating. The yield per insert went up to
about 3000.

The chamfering tool shown in photo 4
would normally be used on just one edge.
However in a batch production set up, the
final two operations might be to feed in
the chamfering tool, positioned so that
when it is fed in radially, it simultaneously
cuts the chamfer on the rear of the near
completed part and that on the front of the
next component, prior to parting off
probably with a rear parting tool. In this
type of situation, the chamfering tool
might have the tip ground off the vee, to
reduce the depth of cut.

Photo 5 shows a home made form tool
used on a Herbert 2D capstan lathe. It was
made by grinding a generous tip radius on
a standard carbide tip, then mounting this
at the appropriate angle to cut the stem
and underside of a valve. Photo 6 shows
one of the components placed against the
tool. In operation, 16mm stainless was

Ph-loto 6.. V;l‘ve. _tool' with one of the va.f;rss,

reduced to the 0.125in. (3.175mm) stem
diameter in one pass. This approach
meant that the full rigidity of the bar was
available and minimal deflection
translated to high dimensional accuracy.
Form tools may also be fed in the axial
direction and photo 7 shows a tool which
would be applied in this mannerto cut a
semicircular groove in a component face.

Making Form Tools

If you start with a length of High Speed
Steel, then in order to create the form

you will have to resort to grinding,
although it is possible that water jet or
laser cutting might work. On the other
hand, gauge plate and silver steel are both
easily worked in the unhardened state,
after which hardening and tempering is
straightforward. Photo B shows a small
tool made in gauge plate. It was made
originally as an unsuccessful experiment
in form turning small spheres but it found
a use later turning radiused ridges.

As with any turning tool, the circular
part of a spherical form tool requires
clearance in order to cut. One method to
achieve this is to drill the hole, then open
up to size with a taper reamer or cutter
such as that in photo 9 entered from
below.

Threading tools
In the amateur workshop, we tend to cut
our threads with general purpose Vee
tools ground with the correct flank angle,
and perhaps a little attention to the nose
radius. Industry often uses tool tips which
are specific to the thread form being
machined, having the correct tip radius.
More refined wersions cut not only the root
but also the correct crest form.

| believe that Harold Hall in one of his
articles in “Model Engineers’ Workshop”
mentioned the use of a tap as a “full form
threading tool”. A tap held in the toolpost
might be used to work on either an
internal or external thread.
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Photo ome made form
tool in gauge plate.

Photo 9. Although intended for opening
up holes in car bodywork, this cutter
will produce tapered holes though not
in thick material.
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Photo 11. Fette FU1 thread rolling head
caters for diameters from 6 to 10mm.

4

Photo 10. A typical Coventry die head, this one a sin. size.

For high speed threading, two devices
popular in industry are the Coventry die
head, photo 10 and the Fette rolling head,
photo 11. For those not familiar with
these, they would typically be fitted to a
capstan lathe although it is possible to

@ mount them on centre in a toolpost. For
the Coventry head, when the operating
lever is moved to the cutting position, the
dies are moved radially inwards, so that
when fed over the prepared work, the
thread is cut in a similar manner to a die.
At a predetermined position, the internal
mechanism is triggered and the dies
move radially outwards allowing the tool
to be withdrawn without having to stop
and reverse. On Fette heads there are
typically two or three hardened rolls
which crush the thread form on to the
work. Here the movement of the rolls is
controlled by eccentric pivots.

For our purposes, it may be useful to
think of a single Coventry die, photo 12 as
a basis for a full form thread cutting tool.

Anyone planning to make a Poly Vee
drive system for their lathe, may be
interested in a piece of advice from John
Stevenson (Nottingham). He found that an
11 tpi die worked admirably for cutting
grooves for one of the standard belts.
Clearly to cut several grooves
simultaneously demands a hefty machine,
but it should be possible to adapt the
technique using an angled topslide, thus
cutting on one flank at a time, and indexing
along by one pitch to cut the second and
subsequent grooves.

Milling Cutter examples

It was mentioned that while form tools
are primarily thought of in connection
with turning, there are numerous milling
cutters which might also be included.
Photos 13 and 14 show exam ples for

cutting internal and external radii, and L R R - 53” 2l 19 Ented,

photo 15 shows a typical involute gear Photo 14. Milling cutter Photo 15. Typical involute gear cutter.
cutter. B for external radius.

March 2009 25

| ‘ 23 25 Form Toolsindd 25 @ 52000 12:52:30 ‘ |



THE Sieg Super X1L
MILLING MACHINE

David White looks at this entry level machine

hen | were a lad (don't
ask} | was lucky enough
to attend a Technical High
School which had an
extremely well equipped
machine shop. | learnt the rudiments
of machining and as | remember got a
respectable O Level in metalwork. Over
the years | became reasonably proficient
in simple sheet metalwork to support my
other hobby of electronics but didn't do
any more machining.

During the last few years the fashion in
casework for audio electronics has shifted
away from sheet metalwork towards
making cases, or the front panels at least,
from 10mm thick aluminium plate. This is
obviously no longer sheet metalwork and
machine tools are required. Returning to
machining after a long period of time
entails a degree of caution; you don't want
to buy a large, expensive machine and

Photo 1. Overall view
of the super X1L.
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then discover that you either can't learn
the skills or you lose interest.

Which type of machine is it best to buy
first, a lathe or a milling machine? |
remember reading that a milling machine
is the only simple machine tool that can
replicate itself so | decided to buy a small
milling machine. There are relatively few
low cost small milling machines; the
Sherline, the Peatol/Taig, and the Sieg X1.
The first two machines are usually sold as
sets of components that you mix and
match and then put together yourself. By
the time that you've bought enough
components to make a complete machine
the Sherline and Peatol turn out to be
more expensive than the Sieg machine.
The DIY aspect is also a bit off-putting to a
nearly rank beginner as well so | settled on
a Sieg X1 which seemed to be a plug in
and go proposition.

The Machine
The Sieg X1 is available from at least four
suppliers in the UK, but as far as | am aware
Arc Euro Trade is the only one that sells
the Super X1L version with the long table
and extended XY travel as standard. They
were also the cheapest supplier. Arc offer
their machines either “out of the box"” or
“prepared”. As far as | am able to discover
pretty much every Chinese made
machine tool the hobbyist is likely to
come across requires a complete
strip down and clean up to remove
casting sand, cast iron dust, and
any other nasties as well as a
thorough check to ensure that
everything is flat, parallel, sliding,
and assembled correctly. This has
certainly been my own experience. You
can use the machine straight out of the
box in many cases, but don't expect either
long life or any degree of precision from the
machine if you do this.

At this stage of the game | wasn't
confident enough to disassemble, clean,
check, and reassemble the machine myself
so | paid Arc to do it for me and bought a
“prepared” machine. Subsequent
experience showed me that
this was well worth the

money. Incidentally Arc
leave an inadvertent
witness mark that they
have really done the
work in the depths of your
machine. Arc are in love
with Copaslip antiseize
grease and cover pretty
much everything with it
during reassembly of your
machine. When you gain
enough canfidence to
disassemble the
machine yourself you
will find copious
amounts of Copaslip
everywhere.

Specification
The manufacturer’s specification of the
Sieg X1L is given below:-

+ Overall Dimensions 360x425x585mm

* Weight (Net/Gross) 40kg/56kg

+ Table Cross Travel 145mm

+ Table Size 400x145mm

+ Table Longitudinal Travel 330mm

+ Effective Table Size 400x145mm

+ T-Slot Size 8mm (M6 T-Nuts)

* Column Tilt £90deg.

s Drilling Capacity 10mm

+ End Milling Capacity 12mm

» Face Milling Capacity 30mm

s Throat 140mm

» Headstock Travel 235mm

» Spindle to Table Distance 0-265mm

s Spindle Stroke 30mm

+ Spindle Taper MT2

» Motor Output 150w DC

+» Spindle Speed (Variable) High gear
0-2000 rpm =10%

+ Low gear 0-1000 rpm +10%

+ Standard Equipment: Drawbar, 10mm
Drill Chuck and Arbor

Notice that this is the specification for
the metric machine, although an imperial
version is also available. Only the various
leadscrews are different between the two
versions. All of the subsequent
discussion relates to the metric machine.
As you can see, the machine has a decent
sized work envelope, a standard MT2
spindle taper giving access to a wide
range of tooling, and a low enough
weight so that it is easily manhandled
onto the workbench by one person.
Photo 1 is of the machine.

If you research the Sieg X1 on the
internet you will find that it is a popular
beginners machine which is capable of
“real” work, indeed some of the examples
of work produced are little short of amazing
- to me at least. My own experience of the
machine is that you can do an awful ot
with it, but slowly! You aren't ever going to
be able to take 2mm deep roughing cuts at
20mm/sec feed rates but with a degree of
patience a lot can be achieved. Let's now
consider the various parts of the machine
in a bit more detail.

The motor and drive train follows
common Chinese practice by using a
variable speed dc motor followed by a two
speed geared drive to the spindle. The
motor is a 150W 180Vdc permanent
magnet type with mechanical
commutation via carbon brushes. The
motor is in general well made with decent
bearings and replaceable brushes. The
placing and shielding of the brushes is a
weak point in the motor in that it is not
unknown for carbon dust from the brushes
to fall into the motor wiring and short it
out. If you're lucky a new set of brushes
will cure the problem, if not then you will
also require a new pair of mosfets for the
meotor drive circuitry. | would recommend
removing the brushes, one at a time, and
using a vacuum cleaner to suck out any
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Photo 2. Motor controller pch.

lurking carbon dust once every six months
or so. This also enables you to check the
condition of the brushes to see if they
need replacement. The motor drive
cireuitry is of the PWM (pulse width
modulation) variety with voltage and
current feedback to ensure that the motor
speed remains substantially constant
under varying load. | must admit to a
preference for PWM controllers over the
thyristor type because they result in a
smoother running motor. The motor
controller PCB is shown in photo 2.

Beginner abuse
For the majority of the time the details of
the motor control circuitry are academic,
but in the event of a really over ambitious
cut or mistake resulting in serious tool
dig-in then a thyristor controller is more
likely to survive the event than its PWM
counterpart. Having said that, my own
experience is that the motor and controller
will survive most events of beginner abuse.
The motor drives the spindle through a
two speed gearbox composed of tough
plastic gears. The plastic gears mean that
the gearbox is pretty quiet in operation,
but obviously not as robust as metal gears
would be. This is in fact a deliberate
design feature. In the event of a really
serious tool dig in the small plastic gear
wheel on the motor shaft is intended to
shear off thereby protecting the motor and
its drive circuitry. Most of the time it
appears this is exactly what happens. The
sacrificial motor gear is cheap and easy to
replace. Photo 3 shows the components of
a disassembled gearbox.

Photo 4. Captive drawbar nut.

March 2009

| ‘ 26_29 X1 Millindd 27

Photo 3. Disassembled gearbox.

Having said all of this | must say that |
have never managed to strip the motor
gears or blow any mosfets despite having
been guilty of some fairly serious abuses.
Overall, my impression is that the motor
and gearbox are fairly robust and will last
for quite a while if treated with even a
modicum of respect.

The motor and gearbox are fixed to the
top of the spindle housing and move up
and down with it when either the coarse
down feed handle, primarily for drilling, or
the or fine down feed, for milling, are
operated. The spindle is bored for a MT2
Morse taper and is supported by two fairly
substantial ball bearings. The X1is
supplied with an M10 metric drawbar
which fits down the centre of the spindle
and is used to draw in and remove MT2
tooling. When | bought my machine Arc
used to modify the top of the spindle so
that the drawbar was captive, as shown in
photo 4.

When you unscrew the drawbar from
the tooling it jacks the tooling out of the
spindle because the cap prevents the
waisted drawbar from leaving the spindle
bore. This means that no matter how
tightly the tooling is fitted into the spindle
it is always easy to remove. Without the
captive fitting it is necessary to unscrew
the drawbar slightly and give the top a
sharp tap with a hammer to remove the
tooling. If you overtighten the drawbar, a
serious bang or other drastic measure,
rather than a sharp tap with a hammer
may be necessary to free the tooling. |
dislike the idea of hitting machine tools
with a hammer and am therefore a big

fan of captive drawbars. Unfortunately
Arc no longer makes this modification to
their machines.

Coarse feed

There are two means of controlling the
spindle down feed; a lever for coarse
motion and a handwheel for fine feed.
Selection between the two options is
made by depressing (fine) or pulling out
(coarse) a clutch knob. Both the lever

and handwheel have indexable dials.

The graduations are 30x1mm for coarse
feed and 40x0.06mm for fine feed. The
indexable dial for the coarse feed also
serves as a depth stop. In general these
arrangements work guite well although
the indexable dial for the fine feed
handwheel is a bit difficult to see and set
to zero. There is a fair amount of backlash
in the fine feed arrangement but this is of
no consequence because cutting is always
in one direction only. A long socket head
cap screw passing through a vertical slit
in the headstock serves as a spindle lock.

| have not found this to be very effective;
even when the screw is tightened right

up it is still possible to move the spindle. |
must admit too that I'm worried continual
use of this arrangement will crack the cast
iron headstock. The headstock assembly is
shown in photo 5.

The headstock, gearbox, electronics, and
motor assembly move up and down on
dovetails cut into the column by means of
a leadscrew and ungraduated handwheel.
There is a small pointer attached to the
headstock, which in conjunction with a
ruler stuck to the column, gives a rough

Photo 5. Headstock assembly.

27

5/2/09 12:54:12 ‘ |



Photo 6. Z axis gib strip.

Photo 7. Z axis height adjustment.

indication of height. The dovetails have
adjustable gib strips and an indexable
lever for locking the headstock in position.
The gib strip is unpolished and fairly
crudely made from steel as shown in
photo 6.

The headstock is not counterbalanced so
winding the headstock down is easy but
winding it back up again requires a lot
more effort. There is a fair amount of
backlash in this arrangement so if one
were to convert the mill to CNC some
improvements would need to be made in
the vertical positioning. For manual use
the overall height adjustment system is
quite usable. Height adjuster detail is
shown in photo 7.

The column can be adjusted by +90deg.
on either side of the vertical by loosening
and retightening four bolts. Quite frankly
it's not worth the effort as the column
needs to be laboriously retrammed back to
exact verticality every time the column is
used in the tilted position. It's much easier
to tilt the workpiece than the column and
no subsequent adjustment is required. The

Photo 9. X axis leadscrew and nut.
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column is fitted to the base by means of
four recessed socket head cap screws,
photo 8, The X1L will machine most
materials satisfactorily but a very small
depth of cut is necessary with hard steels.

The base, saddle, and table of the Super
X1L are all machined from cast iron and
most of the non-moving or non-mating
surfaces are painted bright red. The table
has three 8mm T slots. The X and Y
leadscrews have a 2mm pitch and are
driven by indexable handwheels, each with
80 x 0.025mm graduations. The leadscrews
are not supported at the far end and run in
simple cast iron sleeve bearings. There are
no thrust bearings on any axis. The X and
Y leadscrew assemblies are shown in
photos 9 and 10 where you can see the
simple backlash adjustment mechanism on
each cast iron leadscrew nut.

Each axis runs on dovetail slides with
adjustable gib strips similar to those for
the Z axis. The axes are locked by means
of a socket head cap screw bearing on the
centre of the gib strip. The backlash on my
machine was quite small averaging
around 0.06mm on each axis. The
backlash can be reduced by tightening the
locknut which retains the handwheel on
the leadscrew; however this makes the
handwheel more difficult to turn. It is
therefore necessary to accept a
compromise between low backlash and
ease of rotation. Similar considerations
apply to the tightness of the gib strips.
Photo 11 shows the component parts of
the base, saddle, and table assembly.

You also get a drill chuck and arbor as well
as a set of spanners, wrenches, and keys for
adjusting and servicing the machine; the
only obvious omission being a c-spanner
for setting the spindle bearing preload.
There are no vices, clamps, cutting tools or
tool holders included with the machine so
these must be purchased separately.

Essential tools

Opinions will vary slightly as to the details
of what is essential and what can be left
for later. However tool holders, cutting

Photo 10. Y axis .l‘eads:ra; and uf.

tools, and clamping devices, of one form
or another, are essential accessories.

For tool helding the choice is usually
between end mill holders with integral
MT2 taper shanks or a set of ER collets
and an MT2 milling collet chuck. Most
metric milling cutters will have 6, 10, or
12mm shanks regardless of the actual
cutting size, so a set of three end mill
holders for these sizes will cover most
eventualities. This is the cheapest but
least flexible option. Sooner or later
you're going to want to grip something
with a diameter other than 6, 10, or
12mm. The other thing to bear in mind if
you have a mini lathe is that ER collets
will fit into readily available lathe collet
chucks whereas MT2 end mill holders
will not fit into the MT3 spindle of the
mini lathe.

The runout of an ER collet systern will
invariably be smaller than that of an end
mill holder. The price of an MT2 miilling
collet chuck and a set of 6, 10, and 12mm
collets is only marginally more than that of
a set of end mill holders, and you ean buy
extra collets for a lot less than the cost of an
extra end mill holder. Buying a set of ER
collets individually is about twice the price
of buying a complete boxed set; the
downside is that you have to pay in advance
for collets you may not get around to using
for a while. What is the best size of ER collet
system to use with the Sieg X1? | would
suggest either ER20 or ER25. The latter is
probably preferable because it's a popular
size which means more accessories, more
suppliers and lower prices. | discovered this
after investing in ER20 collets! Photo 12
shows my individually assembled collection
in a homemade wooden box.

Cutting tools are much more of an
individual preference. For everyday use |
prefer the HSS TiN coated four flute end
mills from Arc as shown in the photo 13.

Admittedly these don't last long when
cutting steel, or anything harder, but
they're sufficiently cheap that you don't
feel too aggrieved chucking them away
after a few uses.

-

Photo 11. Disassembled base,
saddle, and table.

. e H: ot
Photo 12. ER20 collet set.
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Photo 13. TIN coated HSS 4-flute end mills.

If you want a fine surface on a large
area, then either a fly cutter or face mill
is the only way to go. | persanally prefer
a large diameter face mill but I'm sure
that fly cutters are just as good, and
probably cheaper. In the context of the
X1 a "large diameter” face mill means
not more than 30mm or so. Whichever
you use, only remove very small
amounts of material, say a 0.1mm depth
of cut, at a time. If you get too ambitious
the cutter will dig in and probably strip
the motor gear or worse.

You can fix workpieces to the milling
table with T nuts, studding, and strap
clamps, or you can use a milling vice, or a
combination of both. In reality itis notan
either/or situation; you really need both.
Photo 14 shows a situation that would be
difficult to handle with a vice and photo 15
shows one where strap clamps would be

)l of marginal use.

The T slots on the X1L are quite narrow
at 8mm wide and the T nuts have an M6
thread. These small T nuts and accessories
are not as widely available as the larger
sizes. This is unfortunate because the
popular 52 piece clamping sets widely
available for the 10mm and up T slots do
not appear to extend down to the 8mm T
slots. However, Sieg make a 24 piece set
which is available from the usual
importers. The set comes shrink wrapped
inside a cardboard box. For convenience |
made a wooden box to house mine and
the set is shown in photo 16.

Milling vices are things that most people
find out about from bitter experience.
Frequently beginners start out with a low
cost drilling vice, only to find that the jaws

are not flat or square and lift the
workpiece when tightened. These vices
can be modified to make them suitable for
milling use and such projects have been
described in MEW. There are quite a
number of milling vices available which
are satisfactory in every other way apart

from the question of jaw lift, which tilts the

workpiece a fraction as the jaws are
tightened. Some quite expensive vices
suffer from this problem, including the
one | bought. Judicious taps with a nylon
or rubber hammer as the jaws are being
tightened will seat the workpiece properly
but this is a real nuisance. Regular style
milling vices where the jaws exert
downwards as well as linear pressure are
available but tend to be more expensive
than straightforward types.

Toolmakers precision vices exert both
linear and downward pressure on the
workpiece at the expense of marginally
less conwvenience in use. A typical example
is shown in photo 17. In use the vice is
clamped to the table using the circular
holes or slots in the sides and ends. The
cap head clamping screw is loosened off,
the jaw moved up to the workpiece, the
round bar underneath the clamping screw
located in the nearest channel underneath
the jaws and the clamping screw is
tightened up. The fixtures necessary to
attach the vice to the table are not usually
included and must often be made by the
user. This type of vice earns its keep with
beginner and experienced user alike. The
only minor snag was that, until very
recently, these vices were only obtainable
in the UK at very high prices. Now at least
one or two importers stock them at

Photo 16. Clamping set.
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' o
Photo 15. Use of milfing vice.

sensible prices and the lowest price seems
to be from Are. | would suggest that either
the 50mm or 80mm wide jaws would be
best for the X1L.

Conclusions

| am not a professional engineer, nor

have | had extensive experience of
machining. Bodger third class (self taught)
would probably be a fair description, but
nonetheless | have been able to make
reasonably precise parts with the Sieg X1L
without any major disasters. | think that
this is more a testament to the robustness
of this nice little machine rather than

my engineering skills! It's a useful little
machine, even straight out of the box,
and well worth the modest cost of £265
as is or £350 prepared. If, like me, you
can't leave well enough alone, the Super
X1L offers enormous scope for further
adventures. Following articles chronicle
how | scratched the itch! m

Super X1L Supplier
Arc Eurortade

www. arceurotrade.co.uk
Tel: 0116 269 5693

Photo 17. Toolmakers vice.
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A DIGITAL FACELIFT
FOR A WARCO MILL

Bob Davis fits a Z axis readout

t the recent Ascot exhibition an
offer on a trade stand of a short
vertical reading digital scale
prompted the thought that
it was time to do something
to improve my old Warco mill drill. It is
a sturdy, useful machine but with some
drawbacks like the circular vertical column
which cannot be raised or lowered without
loss of setting. These foibles | had grown
used to but what always offended was the
cheap and nasty looking vertical scale,
photo 1.

Behind the slotted scale plate is an
adjusting screw carrying a block to which
the indicator is fixed by a single screw,
photo 2. It ocecurred to me that if this was

ot

Photo 1.The original scale.

replaced by a pin which engaged in the
back of the digital reader we should be in
business. A new lengthened slotted plate
was made using the original to spot
through the mounting holes.

It was clear that the brackets supplied
were going to take up too much space
within the plastic housing recess where |
aimed to mount the unit. After trimming
them down and drilling the tapped holes
to clear an M3 thread, they took up a lot
less space as well as looking neater. Four
3mm standoff collars were made from
aluminium rod to give clearance to the
back of the readout, photo 3. | had been
advised when purchasing the readout that
it was possible to shorten the digital bar. It
is tough material to cut but a micro drill
with a diamond saw blade and some
patience did the trick.

The diecast threaded block was a trifle
slack on the screw so | tapped right through
and inserted a short socket headed grub
screw to bear on a piece of plastic cable
insulation biting into the main thread to
steady things up, photo 4. On assembly do
not lock it tight. Leave it sufficiently free so
that final raising or lowering of the readout
head can be achieved by turning the large
knurled nut at the bottom. Into this same
tapped hole is screwed a new pin that
projects through the front plate into one of
the rear holes of the readout, photo 5. There
are six holes tapped M3 in the back of the
readout. Only one of the two centre holes is
used. Turn down the diameter of the outer
end of the pin to a close fit in a hole. It does
not need to be threaded.

The actual length of pin projection can
be determined on assembly. All that is

Photo 3. | used standoffs for clearance.
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Photo 4. Fitting the grubscrew.
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needed is for it to engage into the back of
the readout so as not to bind. Another
method which may be preferred is to
screw the pin into the back of the readout
so as to pass through the plate from the
front into the block.

For the final assembly it was found easier
to move the pin block down near to the
bottom of its travel leaving the plate fixing
screws at the top loose. This will allow it to
swing out and clear the pin whilst finding
the hole in the back of the readout.

Keen eyed readers may notice that in the
final photograph, one of the top screws is
missing. It fell out during assembly but was
found later on the floor luckily, photo 6.

Far a job of this sort dimensioned
sketches are of little use but one
suggestion may be. The original scale
plate is 162 mm. long. | made mine 190
mm. to accommodate the readout. This
could be reduced to 175 mm. and still be
in the comfort zone. The readout bar
would need also to be reduced by the
same amount. B

Photo 5. The drive pin.

Photo 6. The finished article.

A REPLACEMENT QUILL
LOCKING HANDLE FOR
THE HOBBYMAT MILL

John Noakes makes
a simple accessory

ocking the vertical movement of

the quill on the Hobbymat mill

was originally done with a socket

cap head screw. While this is

simple, it is not very convenient
as locating the key can be fiddly and the
key has to be removed after adjustment. |
should do something about this and have
tried various ideas that for one reason or
another were not practical. | must have
done some lateral thinking and this is the
result shown in photo 1.

There is nothing critical about the outer
shape except that it will fit in the space
surrounding the screw. The material is
steel that has been chemically blackened,
mainly for appearance. The long arm of
the Allen key has been shortened and a
plastic ball press fitted to make the key
easier to use. Photo 2 gives an idea of the
size: of the various parts of the handle.

The handle is made from a piece of steel
bar of suitable 16mm diameter, an Allen
key and a small plastic ball. Drill a hole
right through the piece of bar to suit the
outer diameter of the M6 Allen key such
that the key is a close fit in the hole. Then
open out this hole at one end of the bar by
milling a flat bottomed recess to fit the cap
of the screw so that the screw seating face
is just proud of the fitting.

The cap head is Loctited into its recess in
my handle but other ways such as
pressing the bar onto the screw’s cap
might be preferred. The angular
relationship between the cap head screw
and the key depends upon the position of

March 2009

| ‘ 30_31 Warco.indd 31

the Allen key when the quill is locked. This

can only be found by trial and error.

| have not found it necessary to have any

extra securing arrangement to prevent the
Allen key falling out but it would be
possible to fit a grub screw through the
side of the bar if the key is too loose. |
could not use a permanent method to fix
the Allen key because that would make it
impossible to completely remave the cap
head screw from the mill. The key cannot
make a full turn as it is stopped by the
body of the milling head.

The X and Y table movements are also
locked by cap head screws and it is my
intention to make similar handles to
replace these screws. B

B
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Photo 2. The component parts.
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t is a few years since a

readers’ survey was done

so | have included one

in this issue of Model
Engineers’ Workshop.

It is a comprehensive

survey and the results should |

enable me to plan for the
future. | would like every
reader to fill in the survey
and send it back. Help me to
help you. If | know the sort of
articles you like, | can try to
include more of them in the
magazine.

For UK readers | have
purchased several good prizes
to be given to readers who
respond. There isa Oto 4
in. micrometer set complete
with setting standards. A 10
pair parallel set, a pair of
toolmaker's 3, 2, 1, blocks
and a set of drills from 1mm
to 5.9 millimetres.

| also have some copies
of the MSC/ J&L Little Black
Book, which is an advanced
version of the well known
Zeus book. One copy will be
for the UK respondents and
four copies will go to overseas
respondents. If you want to
win one of these great prizes,
remember to fill in your name
and address. The prizes will
be awarded by picking surveys
at random. The editor's
decision on winners is final.
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0 .
DON'T MISS YOUR CHANCETO WIN ONE OF THESE GREAT PRIZES!

J&L Industrial == a FREE 1,700
Supply UK has Page tool catalogye for
become MSC/J&L AERCUACERET)
Industrial Supply = WV

MSC acquired J&L in 2006 and has over 65 years experience in industrial distribution with
a turnover exceeding £1 billion. J&L's operational systems were seamlessly integrated with
MSC's more than 18 months ago and they now look forward to a future where they can offer
customers all the benefits of dealing with a true global supply company.

With the launch of MSC/J&L Industrial Supply their product range now exceeds 85,000
products, spanning 18 product sections in their recently launched 9th edition catalogue.
Products are stocked in the UK and are available for
next day delivery nationwide. With MSC and J&L's
combined purchasing power, the ability to offer
tools at competitive prices will be enhanced.

To order your free MSC/J&L catalogue, phone
0800 66 33 55 and ask for customer services.

This is a free phone number. Please mention Model
Engineers’ Workshop magazine when asking for the
catalogue,

2 sl Q\\\

'MnUﬁrﬂ'F\L SUPPLY ™

The new brand brings a new website that gives
more features, log on to www.mscjlindustrial.co.uk
to turn the pages of the virtual catalogue, see live
stock availability, request quotes guickly and easily and
view the latest special offers.

Model Engineers’ Workshop
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MAKING A NEW

TAILSTOCK BARREL

he condition of the tailstock on
my Super Seven lathe has given
me grief ever since | bought the
machine about eight years ago.
My first priority was to send
the machine to Myford for a bed regrind,
only to find that the saddle was past
refurbishment and needed to be replaced.
Needless to say, the machine has been
excellent since Myford carried out the
work. | put up with the sloppy tailstock
until | felt that I had to do something to
put matters right. | was loathe to send
the complete tailstock for repairand so |
decided to give it a thorough check over
to ascertain whether there was a means of
sorting it out myself.

Worse for wear

After stripping it down, measurements
were taken along the barrel and | found
that the wear was worse towards the
middle. The total slop in the worst case
(vertically) was in the region of 0.03in.

On checking the body, there was little
damage, the only discernible wear

being at the mouth, and quite close to

the edge. This would appear to be quite
understandable because this would be the
point of contact where the load would be
greatest. | turned up a short plug gauge
and tried the fit along the inside of the
bore and was pleased to find that this was
the case. | decided therefore to make a
replacement barrel. This meant that the

existing tailstock barrel would have to be
pressed into use before ending up in the
scrap bin, Fig. 1.

The replacement barrel’s finished
diameter in my case needed to be
1.1145in., so a length of 1%in. diameter
bright mild steel was cut to length plus
0.5in. or so for gripping in the chuck. The
extra 0.5in. length meant that the whole
finished length could be turned. The free
end needs to be faced and centred, and
the fixed steady needs to be used for
support. The best method for setting up
the steady is to initially grip the headstock
end of the bar in the four jaw chuck. Clock
up the free end of the bar and adjust to get
it running true. Fix the steady in place with
the fingers drawn back. Next press the
fingers carefully against the bar taking
care not to push the bar out of position.
Tighten the fingers. With the dial indicator
still in position, press the bar to check that
the steady is securely supported and no
deflection can be detected. Finally check
that the headstock end of the bar runs true
using the dial indicator photo 2. Centre
drill the end, photo 3 followed by facing
and chamfering the end. The majority of
the waste is now drilled away using a
series of drills successively, photo 4.

Dyson Watkins
replaces a worn
out component

Photo 1. The new tailstock barrel.

Reaming the bore

The roughing reamer is used next,
photo 5. Photo 6 shows the roughing
and finishing reamers. Determine how
far the reamer has to be fed into the bore
by pushing it gently into the old tailstock
bore and making a reference mark on it
using a felt pen. Do the same thing with
the finishing reamer. Now ream the bore
to depth and lightly chamfer the bore.
Next drill the clearance hole down the
centre to %in. diameter. The next step

is to turn the outside diameter. Clean

Fig. 1
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the taper bores of both the old and the
replacement barrels. Using a 1- 2 Morse
taper adaptor sleeve in good condition,
insert it firmly into the tailstock barrel
and then fit a centre into the end of

the new barrel. | used a rotating centre
for this. A solid centre should be fine,
just make sure that it is well lubricated,
photo 7.

Set the tailstock to turn parallel, once
again using the dial indicator. Take a very
light cut along the bar and check the
diameter at each end. Adjust until the bar

is truly parallel and turn close to the
finished diameter. Test the fit. Do this by
removing the old barrel from the tailstock
and sliding the tailstock to engage with
the new one, photo 8. | found that there
was a slight sticking when the barrel was
almost fully engaged and decided to
remove the tightness using some fine "wet
and dry’ abrasive paper. Reverse the work
in the chuck, and set up the steady as
before. The work is now faced off to its
finished length and chamfered. Bore to
accept the threaded insert. This bore is

v .,

roughing and finishing reamers.

Photo 5. The internal tsr is finished with

1.0in. deep and 0.750in. dia. The bore
does need to provide a good fit with the
insert, although the insert is secured by
two grub screws.

To cut the keyway, the work was set up
on a vertical slide on the Myford. It is
important to set up the vice with the work
mounted. Doing it this way, and squaring
up the vice by clocking the work will be
more accurate due to the overhang of the
workpiece on both sides of the vice,
photos 9 & 10. The keyway is 0.125in.
wide and 0.070in. deep, photo 11.

Photo 6. Using the roughing reamer.

the centre of the old barrel.

Phoig. Cl'ock;'g the new barrel parallel.
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Photo 7. Support the new tailstock using a running centre.
Note centre is in the new tailstock barrel and is running in
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Photo 11. Milling the mew yay.

The key to accuracy

It is worth making a new key which
engages with the L&in. keyway if there is
an appreciable amount of rotational slop,
Fig. 2. The original key in my case had
worn down to half its original width. This
is made from %in. diameter mild steel bar.
Mount in the three-jaw chuck and turn a
short length to clean up. Turn down to
Yin. diameter for a length of about 0.75in.
Part off to leave a flange of 0.060in. wide
by 4ein. diameter. (At this point in time,

| purchased a milling machine and the
work of milling the edges of the key was
duly transferred to the mill. It could be
completed on the Myford milling slide.)
Mount in the vice. Itis a good idea to seat
the Yin. diameter shank in a small vee to
prevent it slewing away from the cutter

.

Photo 12. Milling the first side of the key.

when milling, or alternatively hold itina
three jaw chuck clamped to the bed of the
mill. Now mill one edge of the flange to
leave the remainder %in. wide, photo 12.
Mext, from the other side, remove enough
to leave a key thickness of Yin. nominal
width, photo 13. Check its fit in the %in.
keyway before removing it from the vice.
It is worth mentioning that sideways slop
in the fit of this key combined with wear
causing backlash in the thread insert
formed a major cause of smatch with
consequent damage to tooling mounted in
the tailstock.

The engraving

| decided to engrave the scale along the
side of the barrel starting further away
from the front end because | have reduced
the outside diameter to accommodate
another accessory, and it was felt that

a standard size would be useful for
attachments to fit onto. The engraving
was carried out using a Radford pattern
of dividing head coupled to the headstock
bull wheel. One end of the mandrel was
held in the headstock, and the other
supported in the mouth of the tailstock
body, photo 14. The scale was kept at 2 in.
long and was graduated in “&in. divisions,
although | was very tempted to carry out
the work in Yaein. | rarely use fractions
these days, preferring to work either in
decimal Imperial, or metric. The tool point
needs to be ground to about 35deg. and
should not have any top rake. The reason

Fig. 2
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for this is that when it is being wound out
of a cut, if it happens to have a positive
rake, the tip will tend to break off. This is
very frustrating because resetting has to
be carried out following a regrind, and
great care is needed to ensure that tool
position is regained. Photo 15 shows the
engraving underway. The lengths of the
lines need to be calculated, there being
three different line lengths. | decided to
use 0.5in. for the zero and inch positions,
0.375in. for the half inch marks and for
the Y&in. marks | used 0.25in. These do
not need to be absolutely exact as long
as they are consistent. The easiest way to
calculate them is as follows.

The barrel is roughly 1in. dia. which
means that the circumference will be
3.714in length.

Taking the shortest lines first, divide 3.14
by 0.25 and we end up with 12.5. We can
take this as 12.

The dividing head ratio is 60:1. Therefore
%4 = 5. This simply means that we turn
the dividing head handle five turns to
engrave a line of about 0.25in. in length.
For the Yzin. lines, simply turn the handle
twice as much. For the 3&in. lines the
number of turns will be 7%.

To get the positions along the mandrel,
engage the leadscrew, and advance by one
turn between each. The original mandrel is
engraved over a length of 2%in. All that
now remains to be done is to carefully
remove the small burrs thrown up by the
engraving tool and the job is done. B

Phoo 14. The new barrel set up for engraving.

Photo 15. The engraving in progress.
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Photo 1.

The Stanley no 66
beader C 1899 - 1902
as bought.

ATOOLPOST AND

Tony Schroder makes
a useful tool and

SPINDLE GRINDER ...oosmn

Background

Collecting, renovating and using antique
metal woodworking tools is one of my
hobbies. With a well equip ped workshop |
choose tools that have parts missing that
can be made in my shop. | recently came
by a 1899 Stanley Mo 66 Beader (also
known as scratch stock) which had all
the blades and one of the thumb screws
missing. The manufacture of the thumb
screw was reasonably straightforward.
The manufacture of the blades proved a

)l little more interesting.

Manufacture of the blades

The beader originally came with 7 blades
and an unshaped spare. Each blade is
profiled at each end giving 14 cutters. The
profiles consist of 3 blades with single
beads, 2 blades with reeds (multiple beads),
1 fluting blade and 1 router blade, photo 1.

In this article | have not given detailed
drawings or sizes of components; more of
an overview of the process which might
stimulate thoughts and ingenuity.

There are lots of websites for antique
Stanley tools and | quickly found a PDF file
of a 1914 Stanley tool catalogue with
pictures and details of the blades.

My first task was to source some suitable
blade material. The original blades were
tool steel hardened and tempered to a
spring steel that is tough but can be
sharpened by filing. Lee Nielsen markets a
copy of this beader and sells spare blades. |
discarded the idea of buying in favour of
making them myself with materials that
were available. After some searching |
found an old wood saw of Tmm thickness
and of the correct temper. This was cut to
5 x 2%in. pieces. The blanks were then
filed square and to size. Then using needle

m

;

Photo 2. Homemade blades.
[

Photo 3. Using the vice as a filing guide.
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Photo 4. The pillar grinder mounted
for use as a toolpost grinder.

and chain saw files of the correct dia., a set
of cutters were filed into shape, photo 2.

| found that pre-marking the shapes was
not very helpful in achieving a good
looking cutter. | am of the old engineering
school ‘if it looks right it is right’. First |
marked the centre of each blade. Then
with the round file of the correct dia., on
the single beaded cutters | filed my radius
in the centre to the correct depth. The
sides were then filed evenly. | find this
much easier and a more accurate way. By
standing the blades upright in the vice |
can use the vice jaws as a depth stop and
see both sides as | work, photo 3.

The hardened jaws of the vice are used
extensively as filing and sawing guides. All
my vices have had the jaws ground flat on
a surface grinder. On the multiple beaded
blades with three beads | started the first
radius in the centre, and then started the
other two radiuses. Then I filed each bead
alternately maintaining the spacing. In this
way you can maintain their positions to
each other and to the centre easily. On the
four beaded blades | started the two centre
beads to get them equally spaced either
side of the centre then started the other
two beads. Then | filed each bead
alternately maintaining the spacing.

The work was completed in about 3
hours. The end result was pleasing to the
eye, but when | used the beader on a piece
of pine (beaders and scrapers do work
better on hardwood) the tool worked
easily and quickly giving a reasonable

] ]

Photo 5. The aluminium bracket
with the round table.
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Photo 8. The grinder is mounted at a convenient height.

finish. | felt the finish could have been a lot
better. After checking the blades’ profile
under a 3x magnifier | could see that the
filed profile edges were not really sharp.
Unlike metal cutting tools and chisels,
beader blades are square cut and do not
have cutting or clearance angles. They
work like a scraper without a bezel.

The bed of the beader is angled at 75deg.
to give the correct cutting and clearance
angles on the blade. My first thoughts were
that the profiles needed grinding. Could |
use a mini die grinder with mounted
wheels of the correct dia? The idea of
trying to hand grind my pre-filed profiles
was not given much thought. Looking
further at the problem, the die grinder with
mounted wheels used in a setup like a
spindle router or sander might work.

| had already made a mounting bracket
for my mini die grinder to use it as a tool
post grinder, photo 4 and as a pillar
grinder on my Unimat 3. As usual my jigs
and tools are governed by the need of the
tool and the available material. | had a
piece of aluminium angle and an unused
large washer | had made for mounting a
table saw blade, photo 5. These combined
with the mounting bracket were worked
into a spindle grinding table, photo 6. The
completed bracket components are shown
in photo 7.

| retained and used the tool post
mounting bracket to hold the new table in
the vice, giving a secure platform. This
placed the table at a convenient height so
that the blades can be ground using a
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head magnifier while standing over the
work without bending over, photo 8.

The grinding of the blades proved very
easy. The mounted wheels are a very fine
grit and run surprisingly true. This made
guiding the blades by hand on to the
wheel very easy, photo 9. These wheels do
not bite or dig in and only polish when
touched on metal. If | was a little off when
pushing the blade onto the wheel no
damage was done. In fact a bit of pressure
is required to remove metal.

The end result on the blades is so much
better, the radiuses look exact, and the
cutting edges are square and sharp,
photo 10.

The beads/ reeds cut in wood, photo 11
are just what | was looking for, nicely
formed and they have that scraped
polished finish over the complete profile

Photo 10. A cutter after sharpening.

Photo 9. Grinding a cutter by hand.

you only see when a sharp scraper is
used. | am now looking at other uses for
my new “Spindle Grinding Table”

Some of you might be thinking | could
do that with a machine router. For large
runs of mouldings and similar projects |
would agree. When you only need to
finish off a small piece of moulding or a
piece of furniture that you want to make to
your own individual design a scratch stock
or beader is the only way to go. You can
file up an old piece of blade to the shape
you desired in half an hour, which you will
find hard to match with an expensive
router bit. If you do not own a beader you
can make a wooden handle for your blade
that will work very well. | found my beader
on an internet auction for £13. Even with
purchasing a couple of mounted wheels it
all cost me less than a single router bit. B

Photo 11. Reeds cut with the
new homemade cutter.
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A Clarkson Tool

and Cutter Grinder @

Mike Haughton describes buying, renovating and learning
to use a Clarkson Mk2 tool and cutter grinder

Background

There is a case for the use of small
industrial machines in the home
workshop. Owners or prospective owners
of any make of “universal” tool and cutter
grinder should find interest in this short
series of articles.

Of course we all do things differently. It's
a part of the independence that a home
‘shop can give you. "l did it my way”;
“Your mileage may vary” etc. Here are the
reasons that took me into this tool and
cutter grinder project.

| built a Dore-Westbury vertical mill and
|ater replaced it with a Chester UK 626
vertical mill. | couldn't sharpen end mills
and slot mills on the offhand grinder in the
way that | had learnt to sharpen lathe tools
and drills. Clearly | needed something a bit
more sophisticated or was | destined to
spend a lot more money on end mills etc.?

| purchased the Quorn book by Professor
Dennis Chaddock Ref. 1 and subsequently
purchased a set of castings from Model
Engineering Services Ref. 2. The book is a
reprint of 17 articles in ME volume 140,
1974. Unfortunately the greyscale
photographs in this book are just as bad
as they were in the original ME articles.
Fortunately, the Quorn drawings supplied
by MES are excellently drafted, clear, and
accurate and had been updated.

The Quorn is now so well known
worldwide that there are suppliers of
castings in the USA, Ref. 3 and Australia,
Ref. 4 and maybe other countries.
Versions of the Quorn have appeared
regularly on the front cover of this
magazine (e.g 131, 96, 83 and 62) and can
be seen at most ME shows in competition
and on display. As one cynical friend
commented as we stood admiring an
exhibition Quorn, complete with fitted
mahogany box and many accessories, “|
wonder if the maker has ever actually
used that in anger.” It didn't look like it
had ever struck a bat and we noticed that
it was back in the show the following
year! Is that the fate of many (most)
completed Quorn's?

MEW 62 contains a useful compendium
of Quorn modifications and additional
accessories; there have been many over
the years. The requirement to add mare
accessories to extend the capabilities of
the Quorn and many of the home
workshop machines referenced later in
this article is a common and recurrent
theme that has occupied many minds and
created many column feet of articles in
this and other magazines.

My cynical friend went away from that
ME show and subsequently bought, ina
private sale, a used Clarkson Mk1 with
some accessories for less than | paid for
the un-machined Quorn castings,
materials and drawings! Am | doing
something wrong?
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There is a fairly active Yahoo Group on
the Internet devoted to Quorn Owners
Ref. 5 and they have an extensive and
useful picture gallery and files sections
covering the Quorn and similar machines
e.g. The Bonnelle and related topics. |
would recommend any prospective
Quorn buyer or builder join this Group.
There is also a Yahoo tool grinding
group, also Ref. 5 that contains a wealth
of files and photographs for anybody
with wider interests in tool grinding; it is
highly recommended in my opinion.

It saddens me to report that my Quorn
project remains in an incom plete state! (It
has got past the maturing the castings
under the bench stage.) | think it's safe to
say that making a Quorn exercises just
about every model engineering skill
except boiler making and sheet metal
work; and it's very time consuming. | have
read estimates that to complete a Quorn
requires at least 1700 workshop hours.
Apparently that's about half a modest
steam loco construction time with no short
cuts. {l.e. without laser cut frames and
purchased boiler.) You just have to be
single minded and dedicated to complete
a Quorn. Some Home Workshops must be
more productive than mine!

A bit more Quorn

The Quorn was, or has evolved into, a
truly “universal” tool and cutter grinder
of some complexity. Several UK home
workshop machines have been developed
to provide some or most of the Quorn's
functionality but at supposed reduced
construction time and complexity, but not
necessarily reduced materials cost. In the
UK we have the Stent, Ref. 6, the Worden,
Ref. 7, the Kennet, Ref. 8, and there may
be more. There is a very brief review of
some of these machines in a recent book
by Harold Hall, Ref. 9. In addition there

is the Tinker modification to a standard
bench grinder. The Stent was apparently
developed to provide affordable Clarkson
capabilities to the Home Warkshop.

In the 1970's when the Quorn was
designed by Prof. Chaddock, Clarkson were
manufacturing all 3 versions of their Tool
and Cutter Grinder. At that time, the new
cost of even the cheapest Clarkson MK1
would have been completely outside what
any home workshop owner could afford,
probably 20 times the Quorn castings cost
at the time. So | can easily appreciate the
good Professors’ motives for designing the
Quorn. He must have had access to
professional tool and cutter grinding
machines at the Loughborough University
Workshops where he was Prof. of
Engineering Design at the time. In the 1960's
| used to sneak into the some of the
engineering workshops at Loughborough;
they seemed pretty well equipped to me,
but | was only an undergraduate at the time.

Photo 1. Clarkson MK2 installed.

Quorn is of course the name of a small
town close to Loughborough where
Chaddock lived, not something a
vegetarian might eat.

Small Industrial tool and cutter
grinders (and drill sharpeners)
There are a remarkable number of these
machines and they vary a lot in their
design objectives. Many are not common
in home workshops and many are worth
serious consideration should you come
across a used one. These tend to be

single purpose machines rather than the
one machine does everything approach.
Unfortunately the usual reference, the
Lathes website, Ref. 10 is sormewhat
lacking when it comes to these machines.
If you Google for names like Brierley
(Cuttermaster, now owned by Chester UK),
Boremasters (Tiplap), Deckel, Alexander,
Drill Doctor, Darex and Gorton. The
Alexander/ Deckel SO and SOE style of
engraving and milling cutter grinders have
been extensively “copied” by a number

of Asian manufacturers and imports are
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6/2/09 09:24:05 ‘ |



available under the Vertex and other brand
names in the UK. | have heard slightly
variable reports but don't have any first
hand experience, but the £600 or so fully
equipped model from RDGtools sets the
price standard at the time of writing.

Other Factors

So with a Quorn more than half built and
a list of modifications for it already in
mind, why did | change horses and look
for a Clarkson Tool and Cutter Grinder? I'm
sure some, if not all of these factors will
resonate with most of our readers.

A retired engineer gave me a large part
of the tools collected over a working
lifetime by his brother and himself. This
was a substantial collection of taps, drills,
reamers, end mills and slot drills, slitting
saws and milling cutters. All this tooling
was High Speed Steel by respected
Sheffield makers with lesser quantities of
German and Australian manufacture. |
think one of the brothers worked in
Adelaide at one point. Most of the hoard
of tooling was in need of re-sharpening
and some de-rusting. See MEW 127 for my
article on electrolytic de-rusting of tools.
Some of this tooling had already been
badly re-sharpened and was in need of
reworking. Some of the larger tooling in
this hoard was ideal to practice tool
sharpening on.

Used tooling in a very similar condition
to the above often appears at car boot
sales at very attractive prices, and
provided you can re-sharpen them, they
are often worth purchasing. Even though
the supply of tooling from local
engineering closures is drying up, there is
still a steady trickle of stuff from private
workshops and house clearances. FleaBay
is another source, but | prefer to see the
stuff in the flesh before purchasing.

A local factory, with extensive modern
CNC milling and turning facilities has
decided not to re-sharpen any tooling
below 13mm dia. They use it until the
performance falls then they scrap it. | have
been lucky; some of it comes my way. This
factory makes medical equipment
components and machines a lot of
stainless steel and tough steels. The
tooling, mostly drills and end mills in HSS
and carbide comes from wvery reputable
manufacturers, though most is, sadly, no
longer made in Sheffield.

You can learn a lot from studying the
cutting edges applied to this quality

Photo 2. Clarkson MK2 table and tooling.
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Photo 3. Clarkson March MK1, 2 and 3.

tooling, especially when you compare it to
some of the cheap Asian stuff. You can also
learn a lot from the tool wear produced by
repetitive high speed and high feed rate
machining on modern rigid machines.

A friend visiting from South Africa with
origins in the Sheffield Tool industry
pushed me to consider a Clarkson Tool
and Cutter Grinder as an alternative to the
Quorn. His company still uses 40 or so
Clarkson Mk1’s for low volume and
specials production for the local SA and
export markets. (Some to the USA). | have
some of their tools and they are good
quality. Their high volume precision stuff
in carbide and HSS is increasingly
produced on 5 axis CNC grinding
machines with auto size adjustment to
allow for wheel wear, but the Clarkson's
never the less remain in use.

Clearly these Clarkson’s can have a very
long life, even under very heavy industrial
use. No spares are available in SA, so they
make their own. | was even offered a
spindle should a purchased used machine
require one. Whilst my friend was
staying, we took a look at Clarkson’s
advertised on UK Ebay and a few dealers
stocks on the internet. Evidently there are
a lot of them about still. Apparently there
were quite a lot of Indian produced
Clarkson clones being traded at one time.
These may not have made it into the UK,
but buyers beware.

Purchase

| placed a free advert on the excellent
Home Workshop website. Ref. 11. | also
decided to ask at my local club to see if
anybody had a suitable machine. Returning
from a weekend away, | found 10 machines
offered from the internet advert plus an
additional 2 from club members.

Most of the Tool and Cutter grinders
offered were Clarkson Mk1 and 2, but there
were a couple of Boxford G200's. Prices
varied from £100 to completely silly money,
more akin to Dealers prices. Look in this and
other magazines adwverts to see what |
mean. One of the most important price
determining factors seems to be the
number and type of accessories offered with
the machines. However if you can't afford

specialised accessories such as radius
grinding, 3 axis vices, drill point and tap
lead grinding, air bearing and controlled
spiral attachments don't despair; there may
be cheaper alternatives once you have
learnt the basics of tool and cutter grinding.

| bought a Clarkson Mk2, a 3 phase
machine, serial number MT1058, photo 1
plus some of the basic accessories and
grinding wheels from a local private seller.
| saw the machine operate before
purchase. To keep costs down | declined
the radius attachment and this sold quickly
on EBay a few days later for almost as
much as | paid for the Mk2.

Although Clarkson produced several
hard to get i.e. expensive attachments
there are alternatives available as | shall
detail later.

Photo 2 shows the top half of the
machine with some basic attachments and
sleeves on the table. The Clarkson is small
enough to fit into most home workshops,
and is considerably smaller tham say the
Cincinnati No2 or the Jones and Shipman
310T. | have seen Clarkson Mk1's
converted to bench mounting, but |
wouldn’t recommend it.

About Clarkson and _

the spare parts situation

Tony Griffiths has some information about
the company and its three Tool and Cutter
Grinder products on his website. Most of
this material has been re-published in ME.
Ref. 12.

| have been unable to find anything
about the origins of the Clarkson
Company; maybe a reader with inside
knowledge of the Sheffield Tool Industry
could enlighten us all? I'm sure it would be
an interesting story.

Clarkson were certainly very innovative
and famous for their development of
screwed shank milling cutters and milling
cutter holders. (Trade names Autolock,
Dedlock etc) Of course the Clarkson name
lives on as manufacturer of cutters. (Now
as Clarkson Osborn International.)

Clarkson appear to have to started
manufacture of the MK1 at their factory in
MNuneaton to support their own cutter
manufacture in Sheffield and other
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Photo 4. March Mk3.

locations. The Company seems to have
eventually become a part of the ill-fated
Thorn EMI group, the Nuneaton Plant and
all its work in progress, spares and
drawings, but not the Clarkson name,
were transferred to March Engineering Ltd
who had become a big sub contractor to
the Clarkson Operations at Nuneaton.
March continued the manufacture of all
three versions of the Clarkson with very
small changes. March Engineering finally
went into liquidation in 2004 and the
assets were bought by Machine Spares,
Ref. 13, who can supply manuals and
spare parts for March and Clarkson
badged machines. | have visited Machine
Spares in Brierley Hill and was very
impressed by their stock of complete
machines (even a rare Mk3) also spares,
drawings, belts, casting patterns, un-
machined and machined castings. They
are definitely worth a try should you
require spares, advice etc.

March machines are very like their
Clarkson cousins, many of the spares and
parts sharing the same part numbers.
March moved to fabricating their machine
bases whilst Clarkson used cast iron
construction, although it's hard to tell from
the external appearance.

March reconditioned Clarkson's do
occasionally appear second-hand and it
seems that March did quite a bit of
rebuilding of older Clarkson Machines.

The following illustrations of the three
machines are taken from fairly late March
Sales Literature, courtesy of Machine
Spares, and show the later fabricated
bases, photo 3.

The Mk3 machine is very rare, few were
sold and they were very expensive. The
Mk3 is bigger in capacity than the earlier
models and has a rotating and elevating
column. Machine Spares have the
demonstration/ sales room Mk3, photo 4.

Refurbishment of my Mk2
Although the Mk2 machine weighs in at
about 500lb (225Kg) it was very easily
broken down into four major man-sized
chunks for transport. | needed 2 helpers
to unload the heavy base casting from the
VW Touran, but otherwise the move was
simple and didn't involve engine hoists
and lifting tackle.

Although the machine looked clean and
tidy as viewed, on getting it into my
workshop in bits it was obviously in need
of a good clean up and paint. Years of
grinding dust proved extremely difficult to
shift and wire wool and soap (Brillo Pads)
followed by hot water and a lot of elbow
grease eventually did the trick. The
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Photo 5. The MK2 slides are
protected from grit.

machine was stripped down to the major
castings and repainted. Because of the age
of my machine, probably 1970’s, all the
fixings are Imperial threads.

The first thing that struck me about my
Mk2 during restoration was the
enormous amount of metal in the
castings, the rigidity of the design and its
overall simplicity. After all it was
designed for hard industrial use by
“semi-skilled” tool grinders doing a very
repetitive job. It's no wonder there are
still lots of these around in the UK still
capable of good work.

Several users, including the Editor,
advised against any sort of lubrication for
the swivelling and sliding bits as oil or
grease convert to a grinding paste when
wheel and steel dust are added to it.

| reassembled my machine with a very
small amount of Aeroshell Grease 15
which contains PTFE suspended in it
applied lightly to all the moving parts. I'll
find out with time if that was a good idea
or not! This is helicopter grease, a car
boot purchase, and it has a very high tech
specification!

The Mk2 is somewhat better protected
from grinding dust than the Mk1, having
alloy covers over the rack and pinion ends
and concertina covers over the dovetail
slides, photo 5.

My machine had, at some time, been
converted to roller bearings for the top slide.
See photo 6, which clearly shows the
grinding debris that had to be cleaned away.
The slides were manufactured by Cleveland.

I say “converted” because the set screw
and nut adjusters for the original gib strips
are still on the front of the table, but don't
seem to do much.

D

hoto 6.

Table ﬂ‘er slides.

The roller slide movement became very
free after cleaning and greasing but there
was a lot of slop in the rack and pinion that
moves the table. With the pinion shaft
locked the table could be pushed several
mm in either direction. | judged this to be
unacceptable so | used a feeler gauge to
estimate how much | could pack the rack
down to get a tighter engagement on the
pinion; then a 0.15mm (0.006in.) brass shim
was made and inserted between the rack
and the table bottom to removwe the slop
down to acceptable proportions, photo 7.

The only other signs of wear on my
machine are the slide acme screw and
bronze nut, (10tpi left hand thread) which
at some point | shall replace. There appears
to be no method of lubricating the wheel
spindle assembly and | was reluctant to
take it apart as it runs quietly and the
measured run-out on the wheel side is
below 0.0005in. | have a GA drawing of the
Mk1 spindle and it seems that everything
runs on “standard” ball races so
replacement shouldn't be a problem.

In the next part | shall cover the addition
of an inverter, wheel guarding and
extraction. W

References

Ref. 1 www.Tee Publishing.co.uk

ISBN 0-905100-91-3

Ref. 2 www.lawm.freeserve.co.uk/
quorn.htm

Ref. 3 http://www.martinmodel.com/
products_services/machinist_projects/
quorn/

Ref. 4 http://www.hobbymechanics.com.
aufquorn.htm

Ref. 5 http://groups.yahoo.com/group/
quorn_owners/ Also http://groups.yahoo.
com/group/ToolGrinding/

Ref. 6 www.blackgates.co.uk See Model
Engineer Dec1991-June 1992

Ref. 7 www.lawm.freeserve.co.uk/
kennet.htm

Ref. 8 Workshop Practice Series 38

Tool and Cutter Sharpening Harold Hall
ISBN 1-85486-241-3

Ref. 9 http://www.hemingwaykits.com/
acatalog/Worden_Mk3_Tool__ Cutter_
Grinder.html

Ref. 10 www.lathes.co.uk Search lists

of machines for Grinders, Clarkson.

Ref. 11 http://www.homeworkshop.org.
ule/ Click on latest Ads tab

Ref. 12 Tony Griffiths, Model Engineer
4310 V199 p460-2

Ref. 13 http://www.machinespares.net/
index.html

Photo 7. Adjustment of MK2
rack and pinion.

Model Engineers’ Workshop

/2009 09:24:14 ‘ |



BUYING AND
RENOVATING

USED MACHINERY

n order to equip my new model

engineering workshop, | was faced

with the decision of whether to buy

new or used machinery. Initially, |

did buy a brand new Eastern Lathe/
Mill as a first purchase but was never
100% happy with it; it just wasn't right
somehow. Maybe the memories of
using British built lathes at school was
a factor. But this combination unit gave
me the capacity to have a go at machine
renovation and so | decided to buy used
machines rather than new. Having taken
on a few old timers | thought | would
share some of my experiences and add to
the debate about old versus new.

My reasons for going down the second
hand route were that | had a few used
machinery dealers nearby and | liked the
idea of re-using a machine that still had
lots of life left in it. Reading reviews on old
machines also encouraged me to buy
something not in its first flush of youth.
Modern machines are no doubt excellent
value and quality, but there is something
about machines that were conceived and
built in the heyday of our engineering
past. Whatever your feelings on the topic
used machinery can still provide hobby
engineers with quality tooling. Tony
Griffiths’ excellent web site www.lathes.
co.uk is a wonderful source of reference
material and | always check this site
during the decision making stages of
buying a used machine.

The price argument

One of the prime considerations is, for most
of us, COST. | have a budget and exceeding
the limits set invariably leads to marital
strife; | therefore try to get the best value

for money possible. A used machine can
seem a much cheaper alternative to a brand
new one but this depends a lot on how
much work needs doing to it and the cost
and availability of spares and accessories.
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Photo 1. The Raglan L oughbomuh as received.

Many machines are also quoted Ex - VAT
and this means you must factor in 15% for
The Chancellor. Add to this the possibility of
delivery costs and a used machine suddenly
looks dearer than at first glance. On the plus
side, a quality used machine should hold

its value (1 am told) better than an imported
machine but that remains to be seen when
the current crop of shiny new lathes and
millers become more mature (Hem hem,
worn out).

What to buy

An obvious question but the answer should
be buy something you can use. The best
bargain in the world is no good

if it is just going to sit and gather dust.

| came close to buying a cylindrical grinder
that was a bargain, but | had absolutely

no idea what it was or how | would use it.

| could have bought it and sold it on but

| don't really want to go down that line.
Other factors that may enter the decision
making process are the amount of room
you have available, the amount of work
the new machine will be doing, the cost of
renowating it and the cost of running it. All
things you should be thinking about before
setting off to the shops.

If you are tied to single phase electrics
then you may need to consider the type of
machine you can buy. Three phase
machines are more readily available than
single phase and there are less people after
them so you should have a wider choice.
There is the possibility of swapping to
single phase motors but | have not gone
down that path due to the technical and
physical problems thrown up. It is not
simply a case of finding a suitable motor
and swapping it over, lots of problems
abound and | am not qualified to solve
them so | gave up. Also bear in mind that
the machine was designed to run with a
three phase motor and the performance on
a single phase unit might not be as you

Mick Whittingham

gets quality
machines at low cost

want. Instead, | bought a three phase rotary
converter to give me three phase power for
my machines and have never looked back.

What to take along
Assuming you can visit a machinery
dealer, being able to have a good look
at a particular machine before investing
in itis also a good reason for the used
machine approach. My local dealers let
me browse around and inspect machines
in detail, which allows me to identify
possible problems before | decide to buy.
| always ask befare wandering round
and if | mention that | am interested in
machines that may need a bit of TLC
| usually get to see stuff that is tucked
away out of sight as not being saleable.

| take basic tools along with me and a
digital camera so | can take a few images
to jog my memory when thinking things
through. A list of tools you may find useful
would be:

+ Tape measure

+ Small torch

+ Small adjustable spanner
+ Wire brush/scraper

+ Clean wipes or cloth

Photo 3. Parts are removed,
cleaned and stored.
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Photo 6. The and' has been comp!etol
rubbed down and is ready for priming.

A tape measure may seem really basic
but you have to make sure that your new
unit will fitinto your awvailable space. A
lathe sitting next to a huge miller in the
corner of a warehouse looks tiny, but
when it arrives home to the workshop its
proportions suddenly grow.

A torch helps as getting to see inside
machines can be hard, even if the
dealership is well lit. Most are poorly lit
and | have often had to use a torch to see
my way round the machine itself.

A movable spanner lets you adjust and
tighten suspect fittings. But be careful not
to damage anything though and ask the

Photo 7. The tray and stand painted and ready for reassembly.
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dealer if he minds you tinkering with the
machine, he should be OK if he feels you
are genuinely interested.

| take a small brass wire brush, like a
suede cleaning brush and a retractable
razorblade type scraper, along with a cloth
these can allow you to look for serial
numbers, motor plates, and other
information which might help your
decision making process.

Hand wipes also keep you out of trouble
as driving home with grubby hands after
you got carried away looking at machines
is sure to upset the boss, | take along a
pack of tough wet wipes to clean hands
and machine parts.

What to check for

I am no machinery expert but | spend time
looking at wear on slides, leadscrews and
bearings etc. The more free movement
there is then the more | worry. If the

wear can be adjusted out then fine, if

the bearings can be replaced then there
should be no problem, if worn screws and
nuts can be re-machined or replaced then
all should be well. If any major wear and
tear is not going to be easy to address
then look for another machine. Similarly
cracks in castings may be fatal to your
plans so look carefully for them.

As regards electrical soundness, most
machines rely on some form of electric
motor and control system and it is worth
checking these out as thoroughly as
possible. Many dealers will offer to show
you the machine under power and it is

Photo 5. ....then filled and rubbed down.

Photo 8. The stand and main casting have been reunited.

worth doing this to allay any fears about
its electrical soundness. If you are
considering swapping a motor to single
phase remember that other systems on
the machine may not work from a single
phase supply.

If a machine has drive belts or other
parts which may need replacing it is
important to find out if they can still be
obtained with ease. Transmission
specialists are a great source of bearings
and belts and | have not been stuck for a
replacement so far. If you cannot find parts
and belts it may be better to look for
another machine.

If the machine has a handbook with it
then make sure it is the correct one for the
madel AND will be included in the sale. If
you need to find a copy of the handbook
for settings and operation then it might be
an idea to see if you can obtain one befare
committing to buy. There are some good
suppliers on the web and you should be
able to find at least some information
about most machines.

If you are buying from a dealer without
being able to inspect the machine then
you are in a much less secure position, |
have bought like this but you hawve to rely
solely on the traders description and you
camnot guarantee that their idea of “needs
a bit of tidying up” matches your own.

Buying and delivery

The part | hate most about buying a used
machine is settling on the price. Some
dealers display their prices clearly and
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Photo 9. The finished lathe.

simply, others do not and | have had to ask
how much a given unit is. This can lead

to much sucking of teeth, Humming and
Aaahing and the like.

The best way to overcome this is to get
a good idea of how miuch similar
machines are going for and set yourself a
budget. | have found that most dealers
will help out on price and come to some
mutually acceptable deal if a sale is to be
clinched. | am not a good haggler but
have never felt | lost out on a deal. | take
an open approach and politely ask if
there is a discount for cash. If you can't
get money knocked off the ticket price,
ask if you can get any tooling, spares or
bits and bobs thrown in. If it helps to
close a deal then the dealer may offer
you a few sweeteners. Once the deal is
closed you can relax and start to plan
collection or delivery.

This is also the point at which | decide if
the machine will be a long term project or
a short term clean up. | can get the shop
ready for whichever course of action and
buy in any consumables like white spirit
and sandpaper ready to start cleaning.

Getting the new purchase home is not
always as easy as it at first seems. | got a
Raglan vertical miller in a small
hatchback but | would not recommend it.
The family car is not the ideal repository
for an oily, smelly and heavy hunk of
metal so think about getting the thing
back before you pay. If the car is the only
option for a small item then make sure to
have plenty of polythene and old sheets
to cover the flooring; something is bound
to leak out. Also the amount of effort
needed to shift some items should not be
underestimated; having got the miller in
the car using the help of three burly
dealers | arrived home alone and could
not get it back out!

Most dealers offer palletised delivery
over long distances but beware; | recently
took delivery of a palletised lathe which
was left sitting on my drive on its pallet as
promised. | could not move it and had to
strip it into manageable chunks to get it
into my shop and rebuild it there, not fun
when it is cold and wet outdoors.

A good machinery delivery service is
definitely the best option and for anything
not remotely bench mounted may be the
only option, despite the additional cost.
My larger lathe was delivered this way and
the extra muscle and expertise was much
appreciated by me.
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Photo 10. The transfer was made on the PC using waterslide paper.

How much renovation to do
Over the last couple of years | have bought
several items of used machinery and all
have required some attention when they
arrive at my workshop. The amount of time
and effort spent on a particular machine is
entirely up to you. At its most basic a used
machine may just need a good clean and a
power supply to get it up and running. But
if you want to completely strip a machine
and rebuild it to showroom condition, then
that is possible. Indeed | seem to spend

much of my time and energy in really trying
to get a machine looking its best. But if
you want you can just clean it, wire it and
then use it. If you are in any way worried
about the electrical side of things then get
the machine checked out by an electrician
before using it. | am no electrician and steer
well clear of anything | am not 100% sure of.
If you want the machine to earn its living
immediately then do the minimum
required; nice paint will not make it any
more accurate or improve its results. But

Photo 11. An overhead view of the lathe.
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Photo 13. This dormer drill grinder is an intensive care patient.

Photo 15. The belt guard of a Raglan vertical miller.

44

| ‘ 41_45 Renovating.indd 44

be aware that once you start using a
machine, it becomes very difficult to switch
it off and strip it down. This sudden status
as an indispensable item in the shop
means that | make the decision of how
much | am going to do before the machine
arrives, then | know the shop needs to be
ready for a new patient rather than a new
addition and | can plan accordingly.

Getting started

Once the new item is in the workshop

| take photos before beginning work.
General views of the unit to show its
condition are a great reference point for
your work. | then take a photo of every
identifying mark and information label in
case | need to refer to it later. Finally

| take photos of transfers, logo’s and
the like in case | need to make new
ones if the originals don't survive the
renovation.

When | actually start work | take photos
as | go, stripping off larger assemblies and
showing the position of fixing screws,
collars ete. which | might forget when the
time comes to rebuild. Taking a good
series of photo's is a great help and | have
relied on them to identify where certain
bits go, which way round they fit and even
to help with those “spares” | always end
up with. Wiring is especially important
and | take pictures of junction boxes,
connectors, plugs and anything | remove
so that | can replace it exactly as it was
fitted. | also make written notes of wiring
to help when the time comes to rebuild.

One particularly neat trick was to make
up a fixed mounting for my camera so that
| could take photos from the same
viewpoint over a long time period. This
gave me a series of “time lapse” images
and shows my projects as they progressed
through their various stages.

As each large lump comes off the
machine, | soak it in white spirit until | am
ready to strip it further. | use old washing
up bowls as they are not attacked by the
white spirit and are big enough for most
iterns. This makes the cleaning a lot easier
and lets the white spirit soften even long
term gunge before | tackle it with wire
brushes and cleaning cloths. When | have
finished cleaning, I filter the dirty spirit
through an old flour sieve into a suitable
container (make sure it is an OLD sieve,
SWMBO did not take well to me snaffling
her current one). This allows me to find any
stray small parts that may have become
detached during cleaning; | have “found”
broken gear teeth, grub screws and other
small bits which would ordinarily have
been thrown away with the mucky spirit.

| take an interest in the weekly shop as
many of the trays and packaging which
our meat and veg arrive in are ideal
containers for parts. SWMBO now retains
all likely items and as long as | remember
to take them into the shop promptly does
not grumble, too much.

| put whole sub-assemblies in the larger
trays and strip them into smaller trays for
cleaning and storage. Jars are great for
screws, springs, washers and pins but the
trick is to keep all the parts together with
the ones they came from. In my shop a
shelf unit is left aside for the storage of
work in progress and | have not yet lost
any bits using this method of working.

Making written notes of the methods |
used to strip particular assemblies helps
when rebuilding. If you are not a good
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note taker then consider a voice recorder, |
use one in a plastic bag when | am gunked
up and write notes from it later on.

When | have finally arrived at a fully
stripped machine and there is nothing left
to remove, | clean everything thoroughly.
This includes stripping paint finishes down
to bare metal and cleaning off surface rust.
This is the dirtiest part of the process but
the most satisfying as you see the machine
in its simplest form, warts and all.

The cleaning process may also highlight
any items that need replacement or repair.
My miller needed new bronze nuts and
these had to be specially made, so | sent
them off whilst getting the machine ready
to rebuild saving a good bit of time.

I spend a lot of time preparing the
surface for painting, and that includes
using car body filler to smooth out any
casting imperfections etc. | can hear most
of you now and agree this is just cosmetic
frippery, but let me say this; many older
manufacturers lavished this level of care
on their machines and it does make a
difference. Using good quality primer and
plenty of rubbing down between coats is
the only way to a machine that looks like
new. Additionally any “new” holes that
have been introduced over the years to
take light fittings, tensioners etc. can be
filled and forgotten so that the casing
returns to its former glory.

Once | am happy that all the work has
been done then | can clear the decks and
prepare to paint the machine. First | get rid
of all the dust and dirt which cleaning and
surface preparation generated in the shop.
Time spent here will pay dividends when
painting the final finish. Dust dropping
from light fittings and blowing off shelves
and ledges ruined a lot of my early
painting efforts.

The only piece of advice on painting |
feel qualified to give is to use the best
machinery enamel you can get hold of and
allow plenty of drying time between coats.
| was able to find a supplier of the original
paint for most of my machines and the
finish looks great. Whether you brush,
paint or spray is up to you and the
facilities you have to hand. | brush painted
the final coats for my machines and
rubbed them down with very fine wet and
dry. The results are pretty good and more
than sufficient for a machine tool.

| take a systematic approach to painting.
Some items need to be painted in their
unassembled state while others can be
built up, masked and then painted. There
is a lot of information and advice out there
about painting and if you want “concourse
de elegance” results | would consult an
appropriate source. For my purposes the
manufacturer's instructions have served
me well.

When the painted machine has been
rebuilt, rewired and run | attend to the little
details such as transfers etc. which finish
the project off. Waterslide transfers are
easy to deal with using the home PC and
appropriate printer paper, printing from
your computer onto transfer paper and
then attaching it to the machine. The type |
use dries with a white background, but a
thin application of oil based varnish seals
the transfer and makes the background
transparent so that the end result looks
much like the original. Motor plates and
metal badges etc. can be ordered from
specialist providers if you want to achieve
the best results possible.
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Photo 16. Although the machines are restored to on’gna! factory

=

equivalent, improvements can be added where necessary.

Photo 17. The Raglan mill has been renovated to the same

high standard as the rest of the machines.

All in all | enjoy the challenge of finding,
buying, renovating and then using second
hand machinery. | have been fortunate in
finding machines that were ripe for
renovation, not too clean that they could
be used straight away, but not too
damaged that they were beyond my level
of ability to repair.

If you feel that buying and renovating a
used machine may be for you then have a
go, there are still lots of bargains out there
and your efforts will be rewarded.

| have been able to build a useful range of
tooling which | am sure would have been
unavailable to me had | set out to buy it new.
| continue looking for new machines to “do
up” and one day | might even get around to
making something using one of them. M

Photo 18. The next project is this
Raglan centre lathe.
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Computer aided design

A great many readers of Model Engineers’
Workshop have already started to use
Computer Aided Drawing in one form or
another for their hobby. Some may wish
to change their system; still others may
not have taken the plunge and started
to use any of the various systems on
offer. Some of these systems can costa
considerable sum of money and getting
the right one can seem a daunting task,
particularly if you have friends with very
differing views on which system the
newcomer should go for.

On the Internet there are at least two
sites offered by my provider AOL that offer
you the choice of being able to test and
see, which if any system meets your needs
and also better suits your purse. These
include advertisers in the hobby's
magazines, both British and International;
there may well be others | have not found.
Some of the systems are totally free while
others ask for a donation to the developer,
who in some cases seems to be a student
using the development of the Software as
a University project

One of the most basic but useful bits of
software | ever bought was from the now
closed shop Woolworth! It cost less than
£10 and enabled a friend of mine when
he tried it to decide that CAD was not for
him and he continued with his pen and
paper approach.

One site can be got to by typing 2D3D
into the box and the other is found by
typing www.eland.org.uk in and then
waiting for the site to appear.

In sorme cases other sorts of Free
Software are also on offer; some of the
free CAD software is either limited in some
ways or merely offered to get you to buy
the more complete or unlimited set of
facilities they offer, but when | looked you
could get a least basic CAD for nothing. |
suggest you read any information on the
various sites very carefully and take a print
copy of anything you at least consider
using. If you are involved with a group
who send their drawings to each other for
comment or modification do make sure
that your new system is capable of both
sending and receiving their type of
drawings, some will only send, others only
receive, and no | don't know why either!
Hope that this proves useful.

Phil Pumphrey by email

Tolerancing

In his article “To Die Now" David
Piddington refers to the problem of adding
tolerances to dimensions in AutoCad
commenting that you can only use them if
applied to all dimensions,

This however is not so; there are at least
two ways in which to achieve individually
toleranced dimensions. The easiest for a
single dimension is to open the properties
dialog box (modify menu, properties)
Then click on the dimension that requires
modifying. Select tolerances in this case
and then clicking in the field next to
tolerance display will bring up a drop
down menu from which you can select
different methods. Depending upon your
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Multipart articles

I'm afraid my purpose in writing this
may lead to another editorial comment
such as “.... Now | know most readers
expect all articles to be to their taste”
(MEW issue 146). | don't for one

moment believe this is true. | think it is a
misinterpretation and does a disservice
to the common sense of your readers.
What most of them expect is that the
content will at least reflect the purpose of
the magazine as implied by it's title and
not include items that are only vaguely
related on the justification that any

topic contains something buried therein
that may be relevant to someone. Most
people are actually quite philosophical
about articles that, while not of specific
interest to them, are relevant and not out
of place in the magazine.

Nonetheless, | feel a certain amount of
trepidation to note that no less than 5
articles in issue 146 are (parts of) multi-
part articles. | know this has been
discussed before and | agree that a limited
number of multi-part pieces may be useful
in covering some topics. However, this is
going far beyond that and seems to be
rapidly going down the same road as
“Model Engineer”. And frankly, ME's big
Achilles Heel is exemplified completely by
its multi-part-article-gone-mad syndrome.
It is time consuming and expensive to
“break into it” on a subscription basis
and, if buying it from a news-stand you
risk missing the odd part of a series. If a
major article does fail to appeal, it's hard
to be philosophical when you are faced

with it consuming a significant

portion of the magazine for the . \

next 8 months or a year in
Some cases.

The resale value of used Model
Engineer copies suffers too. Single issues
are not worth much (unless you just so
happen to find the issue you are missing
from a lengthy multi-part of interest) and
even contiguous volumes have a lot of
waste at the start and end.

If one of the magazines must emulate
the other, it would be far better to use
MEW as the model than ME

One man's opinion and reader feedback.

Sid Herbage, Ontario, Canada

The Editor replies: | did not realise

there were so many multi part series in
issue 146. However, most of the articles
received are too long to fit into one issue.
If readers’ wrote shorter articles, | would
be pleased to publish them.

Model engineer articles can be 20 or 30
or more parts long. That won't happen in
Model Engineers’ workshop. Apart from
Harold Hall’s Metalworking series and
Dave Fenner's C3 lathe series, most MEW
series are a maximum of five parts long.
The current articles on the Sieg x1 mill
were originally offered as a series but they
are being printed as stand alone articles.

The recent CNC cutter grinder series ran
to 5 parts. This is a typical maximum
length of an MEW series. | was very
pleased to publish this series of articles but
could not have done it as a single article. it
would have filled a complete magazine.

preference you can then enter the upper
and lower limits. If you want the
tolerances to be either all positive or all
negative then you need to put a plus or
minus in front of the upper or lower
values; a little bit of experimentation will
soon make this clear.

The other method is to create a
dimensioning style via the dimension
style manager where it is possible to
control all the aspects of a dimension and
save as a style. This can be applied by
either setting it as the current style, using
the drop down incorporated in the
dimensioning tool bar, or selecting the
dimension first and then setting the style
required. David’s preference for
horizontal annotations can also be
accommodated although only by the new
style method. In the dimension style
manager under the text tab change the
text alignment to horizontal and save. In
the interests of error reduction readers
may like to consider the point they select
for the initial datum point. On the die
holder drawings, the datum has been
picked as the lower left corner and all
horizontal dimensions are to the right,
however when you come to turn this part
you will be working from the other end,
so these dimensions are now the wrong
way round. Ideally the dimensions should
all emanate from the right hand end
eliminating the need to recalculate. This

generally is the best way for turning
applications; for milling and jig drilling
other methods are better suited.

Steven Gray by email

Soft jaw availability
| have just been reading the latest edition
of Model Engineers Workshop and the
Star Letter from Morm. Williams. In it he
complains that no one stocks soft jaws for
the cheapo Chinese chucks as fitted to the
mini-lathes, etc. Can you tell him to look
on the Chester Machine Tools web site (or
in their catalogue) as they list soft jaws for
the various sizes of chucks? | am sure a
quick phone call to them should sort out
his requirements.

lan Pembertan by email

CAD dimensions & tolerances
David Piddington’s article mentions

that tolerances cannot be put on one
dimension without being put on all. This is
not so. | use AutoCAD at work & at home
and have used all versions almost daily
over the past 11 years from Release 13 up
to the present.

The following method is written using
the screens that appear in AutoCAD 2002,
which | use here at home. Other versions
may have slightly different looking
screens, but all except the earliest
non-Windows versions should have all of
these commands.
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All one needs to do is to go into the
Dimension Style Manager window (by
clicking the Dimension Style button on the
Dimension toolbar, or type dimstyle into
the command line), then highlight the
dimension style (e.g. Iso-25, or whatewver
you are using in the drawing) in the
left-hand box, then press the New button
in the right hand box. This opens a new
window called Create New Dimension
Style. Change the top box from e.g. Copy
of Iso-25 to, say, Iso-25-TOL, then click on
Continue. A new window called New
Dimension Style: Iso-25-TOL will then
open. In this window, click on the right-
most tab called Tolerances. Initially this
will be set to Method: None in the top box.
By changing this box to one of the
drop-down options - Symmetrical,
Deviation, or Limits. An example shows in
the right box to give you an idea of each
annotation style and you can set the
tolerance limits in the boxes below.

To use in the way we want, create the
normal untoleranced dimensions
throughout, then you can pick out and
change to the toleranced dimension style
the critical ones using the dropdown at the

right of the Dimension toolbar (this only
appears when this toolbar is horizontal), or
use the dropdown in the Properties
toolbar under Misc and Dim Style.

If you have more than one set of
tolerances, e.g. +/-.001 and +/- 0.005 or
+0/-0.002, just create that many different
styles with names to suit, e.g. DIM,
DIMO001, DIMO05, etc.

CAD is like building a wall, knowledge
grows brick by brick, just adding more
tricks as the years go by. | was slow and
stumbling when | started. It has helped me
most to have daily contact with other CAD
users who share tips and hints and can be
called upon when you just know the
darned machine aught to be able to do
that thing you want!

Peter Woods by email

Destroying old hard disks

Drilling a hole through the drive unit will

not normally destroy the data beyond any

chance of recovery. The only certain way,

so far as | know, is to remove the unit from

the computer and then melt it with oxy/

acetylene or oxy/propane. That is what | do.
John Partridge Scotland

In common with many of the readers,
World War Il was a matter of fact for
me, (My way of saying I'm 70+) the
@ austerity and shortages in many ways
shaped the way in which we grew up
as did the education we received. (Both
at school, post war where Engineering
drawing, Metalwork and Woodwork were
standard curriculum subjects reinforced
in later years during my Engineering
apprenticeship with a company
manufacturing Steam turbines, Material
handling equipment, Winding Engines etc.)
Everyday life with its differing scales
and units (£.s.d - st.Ibs oz to name but
two) forced us to compute in the mind
without thinking every working day.
Working in fractions of an inch was
commonplace as was warking in
decimals we could switch from one to the
other without flinching. 8 X 7 was 56
instantly without a calculator (they didn't
yet exist) and half of "4zin. was "1ksin.,
.625 was 5/8 of anything! OK | picked
some easy ones but | think the point is
made. Move on a few years and | was
given the task of repairing a German
Sailplane (Glider) with all dimensions
on the drawing in metric.
Suddenly the light dawned; gone are
the computations, my eye can
Guesstimate - see ¥4 mm on a rule, an
accuracy approaching .01in. not bad
without a micrometer! At this stage |
went down the Metric route (although |
still have most of my tooling from
Imperial days. The years rolled by, six
decades have passed and suddenly
retirement looms, all those experiences,
wood-working tools, metal-working tools
“collected” over the years and now
languishing in the “workshop” awaiting
my attention. What do | do?

Metric and very old contributors

| Purchase a mini-lathe manufactured in
the Far East! by the Real Bull co. At this
juncture fate played a hand when | picked
up a copy of MEW in the dentist's waiting
room would you believe? In it was the first
of Mr. Fenner’s excellent articles on the
Sieg C3 which | read avidly. | was hooked,
a year has now passed and | am pleased
to say a much improved machine sits
upon the bench and many of the tooling
projects have been completed to a
standard that | would never have thought
possible with such a small machine.

Every month | look forward to your
publication date and the next issue.
Thank you all.

OH! by the way, it was with fascination |
read David Piddington’s (“To Die Now
- better than Yesterdie) not for the content
matter of the article, interesting as it was
but the information on page 25 column 1
that suggests, nay states that “Model
engineers like me who have been around
for 30 to 40 decades or more may feel
similarly etc. etc....”

Could David be persuaded to write an
article revealing his secrets of longevity?
As one who has by his own admission
been around for some 3 to 4 hundred
years (a decade being 10 years) he must
have witnessed such events as the
English civil war and he must surely have
followed with interest the achievements
of Isambard Kingdom Brunel not
forgetting the industrial revolution.

Terry Thomas by email
PS. If this should make David feel
a bit creaky | apologise sincerely.

The Editor replies: Sorry about that. It
slipped through. An article would be
inapprapriate as it is not relevant subject
matter.
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Call me Methusala!

| had been die-ing {pun intended} to see
the first instalment of my item regarding
threading in the lathe and was reading
issue 147 page 25 with a certain amount
of pleasure, when I noticed the sentence
containing the words “Model engineers
like me who have been around for 30 to

40 decades or more. . ."” and at the time of
my proof reading | fear that the dreaded
imposition of metrication had percolated
into my ageing brain cells and moved the
decimal point one place to the right in error.

In regard to metrication it will be noted
in my series that Imperial inch fractions
have, in the main, been used except where
a greater accuracy is asked for and those
sizes given in decimal inches. This is
solely because this was the system | was
trained in as an apprentice and which | am
comfortable with. Later | became
considerably involved with the model-
engineering hobby and found that,
effectively, we are engineering historians
recreating in miniature working replicas of
our engineering heritage. | submit
therefore that if the originals were
designed to the inch/foot system, then it is
right and proper for our hobby creations
to be made to the same standards adopted
throughout the English-speaking lands of
our planet. It is equally right and proper
that those creations in metric should be
miniaturised to a metric system.

In the early 1980s | was asked to design @
an engine in metric and | did my best. One
builder said, quite correctly, “the designer
was thinking in Imperial inches and
inserting the nearest corresponding metric
dimensions”. Absolutely right! How could
this “Methusala cum techno-dinosaur do
anything else?

Recently the EC has absolved the UK from
abandoning our system of measurement.
That is a great relief for many who saw the
imposition of metrication as one more nail
in the coffin of our individ uality. Metric and
Imperial are only systems and | see no
harm in educating people to learn another
though | see a lack of sense in having one,
or the other, forced on people who
continue to support our hobby with the
system they prefer.

David Piddington, Birmingham.

MEW issue 147 Letter from
Ebbe Normark Sorensen
| have no objection to people adding the:
above if they so wish, but would advise
that the magazine is available throughout
the world and if you publish your e-mail
and mobile phone number do not be
surprised if you get e-mails and calls that
you would rather not receive. | ask that
you do not publish my e-mail address if
this reply is published.

Geoff. France by email

Grinding on the

side of a wheel

Greetings fromn Phalaborwa, South Africa.
Phalaborwa means: Better Than the

South. Itis also referred to the town with

two summers. We are the only town

bordering the Kruger National Park.
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YOUR CHANCE TO TALK TO US!

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

| am a newbie to the game; my metal
lathe has just had its first anniversary!

The saying goes: Men do not grow up,
the toys just get more expensive!

Thanks for the great magazine, |
discovered it and start buying from issue
124. The current one on our shelves is
issue 143. We are a few copies behind the
actual issue date. Just as | think of
something to read or get more detail
about an article appears in MEW. Having a
large collection of Werkshop practice
books, some of the articles are extracts
from the books and refer back to the
books. In issue 143 the matter of reference
to previous issues is raised, | visit the
website regularly. | have just been there.
What is the estimate date of the website
being up and running? | would like to see
the articles from previous issues on the
web, say lagging publication date by
about 6 months. That would give us, the
non UK residents time to still buy an issue
and you the publishers time to sell the
printed copies.

| see on the web and in magazines that
people tend to grind on the side and not the
face of the wheel, this is a dangerous
practice. The grinding wheel is designed to
work on the face and not designed to take
load on the axial direction. The wheel
becomes thinner and cannot be dressed to
have a sharp cutting edge. This causes more
heat to build up and more potential disaster.

My mentor gave me the following
pointers to keep in mind.

They are posted in my workshop and
apply to metal and wood.

As | enjoy making swarf or sawdust.

Remember!

+ No Clearance! No Cut!

» No Rake! No Chip break! Except for
brass.

+ Beware of Flying chips.

+ A rough edge doesn’t cut, it shears and
shearing takes more power!

+ A ground edge does not cut clean.

+ Grind Sharp and Hone Keen!

+ More contact needs more torque.

+ For a good surface, the land area must
be about 2.5 times the feed rate.

+ Tools do not cut properly because they
are blunt; it is because they are not
sharp.

+ Coolant is as the name says to keep the
tool cool!

+ With enough force you can break
anything.

+ A sharp tool at almost the correct angle
is much better than a dull tool at the
correct angle!

* When in doubt, stop and think through
the process.

WRITE TO US!

We would love to hear your comments &

questions and also feeback about MEW

Sulphuric acid

In response to the letter from Alan Sayner,
| would suggest he checks the yellow
pages or classified directory for a local
supplier of batteries, leadfacid type. Many
years ago | obtained sulphuric acid from

a company that actually manufactured
traction batteries. There are a couple of
problems with sulphuric acid that MUST
be taken into account. Firstly it is acid and
will burn through any clothing it comes
into contact with, so rubber gauntlets

and rubber apron along with a full face
shield are essential. Secondly because
itis acid it can not be sent through the

post and most carriers will not transport
it. Sulphuric acid for batteries is normally
“hotter” than is required for metal
treatment, by that | mean the specific
gravity is usually around 1.4 to 1.5 when
purchased. When diluting the acid with
distilled water it is essential to add the
acid to the water, very carefully pour
down a glass or plastic rod do not tip the
acid into the water. Other suppliers may
be companies that service fork lift trucks
or electric vehicles or companies that
supply automotive electrical parts. | hope
that this helps.

Les Pitt by email

Is a tool Right or |left handed? Hold your
hands with thumbs up. Bend your fingers
at 90degrees with hand palms. The cutting
happens at the finger tips. Now look at
your tool tip, right side up. Where is the
cutting edge pointing to, like your right or
left hand?

If the cut must be symmetrical, the tool
must be symmetrical. Drills and thread-
cutting tools must be ground to be
symmetrical; no exceptions.

Drilling thin material requires a drill
sharpened to a larger angle. The default of
59 degrees is difficult to set accurately; an
angle of 60 degrees can be set more
accurately and repeatable at the exact
angle. Hobby and Model builders are more
likely to drill thinner material, requiring
drills of more than 59 degrees.

Edward Potgieter by email

Dave Fenner and tube bending
In response to Dave's query, whilst | have
not previously come across the use of
candle wax (or the commercial variant of
paraffin wax), | did use Cerrobend many
years ago although | still use compacted
sand to limited effect for both cold and hot
forming.

| would query the ability of wax to retain
an adequate tube profile against flattening
and consideration may be necessary for a
practicable working temperature range
where breakage could result in a total loss
of internal support. Should the use of wax
prove to be suitable, an effective working
range of temperature may be gained by
blending the molten wax with other
ingredients, e.g. olive oil, to provide
increased pliability to achieve a consistency
between that of candle and ear wax (not
the natural type but that available for noise
reduction plugs). An increase in filler
material integrity during tube forming may
be achieved by adding some fibrous
material to the blend with chopped strand
glass being one of the more readily

available although choice of fibre length
may present some limitations. This
material is used in simple hand glass
reinforced plastic constructions to
strengthen vulnerable regions with a
typical fibre length of 6 and 13mm being
listed as available from Fibreglass Supplies
in Leeds. Such fibres are generally used to
add strength to polyester based filler
materials, either alone or in conjunction
with powdered fillers where large volumes
of resin only tend to generate significant
heat during curing. Flammability would be
a risk together with using solvent to ensure
complete removal before any subsequent
welding or brazing operations

A couple of years back, whilst visiting
one of my specialist sub-contractors to
produce some tight radius bends in
stainless steel tube (8mm OD x Tmm wall)
the general subject of tube bending was
discussed with advice being given that on
some jobs limited use was still made of a
loading material described as ‘gum rosin’
which was supplied to them in 250kg
units. Other similar users describe this
material as ‘gum resin’. It has been in
general use for a significant period of time
but has a number of potential problems
for major uses in that it is a “sensitiser’ for
skin allergies and again requires use of
solvent for complete removal.

Although a bit too big a quantity for
most private applications, it is possible
that reduced size packs may be obtained
from suppliers to other industries or
hobby users.

One possibility is for gem stones where |
understand it is used for temporary
workholding although here the pack sizes
may be too small and hence have an
associated cost elevation.

A far better material would now seem to
be available and which has only been
around for about a year, are a couple of
‘bending’ grade resins that are available
from John Neale in the West Midlands, WS8

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

Magicalia Publishing Ltd., Berwick House, 8-10 Knoll Rise, Orpington,

Kent BRé OEL. Alternatively email: david.clark@magicalia.com
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Pyrometer help
| suggest David Gregg telephones
Carbolite Furnaces, Parsons Lane,
Hope, Nr Sheffield on 01433 620011
who manufacture bench-top and
other laboratory type furnaces. Whilst
| would recommend them, | have no
connection whatsoever apart from
acquiring thro’ auction one of their
computer controlled furnaces which
has performed brilliantly over the past
5-6 years!

| have enjoyed both MEW & ME for
plus 50 yrs. I'm not happy about the
possible future price rise, which |
suppose is inevitable these days, but
can’t you consider a touch of the
Percival Marshal philosophy in
penny-pinching and publish on less
expensive paper and “flash’ printing
during this recession so that we can
continue to support you at a reasonable
price ! You should know that we (Model
Engineers) are a tight lot!

Grahame Hibbert by email

for 2.5xD bends at around £8/kg
(presumably plus P&P and wat) with WS10
@ £10 for 1xD bends. Melting point is
quoted at 70deg.C with the latter grade
having fibre reinforcement. Material density
isaround 1.0 so 1kg is equivalent to 1 litre.
Surplus resin can be readily removed by
simply water washing after melting out the
majority! High fluidity is reported permitting
use on smaller tube sizes although some
preheating may be necessary to alleviate
“the chill effect’ of the metal.

Discussion with existing users would
indicate suitability for use on a large range
of pipeftube diameters (3 to 160mm
diameter) where the diameter/thickness
ratio is particularly large, including
exhaust system pipe work in carbon and
stainless steels.

It would be interesting if any readers
have first hand experience of these special
resins and if suitable to meet with the
general requirements for model
engineering together with applications of
motorcycle frame and special vehicle
chassis and suspension constructions.

| may even be tempted to deviate from
my current workshop tasks to procure
sufficient of these resins to conduct some:
trials myself!

| would however add a footnote to the
effect that bent tubes should not ideally be
used in structural applications as the
pre-bent tube is effectively in a failed
condition and could lead to premature
collapse under some loading conditions.

However vehicle exhaust, cooling and oil
system use would be considered
satisfactory.

Steve Keil by email

Tailstock dieholders

The article on threading with a tailstock
mounted die holder in MEW 147 by
David Piddington has several points |
found interesting, but can | add a small
suggestion? The levers, ball ended or
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plain on the actual die holders are ‘thumb
smashers’ and | have remowved them
from all of my die holders. Instead | use a
redundant arc welder's glove on - in my
case - my right hand, to grip the knurling
of the holder to operate. One can use a
bare hand but it gets rather sore rather
quickly. | find that one’s application of grip
and release is much more finely adjustable
than the use of the 'thumb smashers’.
The added advantage is that there is then
nothing to catch on any part of the lathe
creating an uncontrolled application or
damage to self, job or machine. | would
also add that with manufacture of a sliding
holder with a keyless chuck attached,
internal threading can be done with
similar celerity, using the same method.
Peter King by email

Metric or imperial
| have just read issue 147 of MEW and
would like to add a modicum (metric or
imperial) of humour to the subject. About
40 years ago a friend of mine went into a
shop to buy some %s Whitworth bolts only
to be told by the shopkeeper that he had
gone over to all metric. He enquired what
the metric equivalent was to which the
shop keeper replied 2BA.

David Sterling, Essex

Electric etching pen

During a lifetime in engineering, if you
wished to mark hardened tools or gauges
etc, you could use an electric etching pen.
Basically this is a transformer plugged
into the mains with the negative output
to the job and the positive output to to
the etching pen. This was a crude device
consisting of a wooden handle with a
gramophone type of needle clamped to it.
Then you could write onto the component.

It was not a gramophone needle because
we had to send to the manufacturers for
replacements as they were made from
special steel. Basically, it operated like a
small arc welder.

Are these etchers still available or could
one of the readers design one?

I have tried a Burgess Vibro Etch but it is
not as good as the electric etcher
especially on round parts. | imagine it was
the older readers like me who would have
used them. | think it was originally called
the etching pen.

G Bird, Herts

Broken Tee nut 1

Peter Shaw's Teen nut could be a stress
related problem. The crystalline structure
suggests it, especially as it starts at

the corners. | would say high carbon
steel content and blunt cutters causing
unnecessary stress combined with lack
of tempering of the component after
manufacture would have caused it.

I would anneal the other Tee nuts before
use by heating to a dull red and allowing
to cool in fine sand, that should do it.

As an afterthought, try a hardness test
on the broken nut with an old file to prove
it. If not, it may be cast iron. | am a retired
toolmaker (machine tools was my
apprentice time) which | enjoyed and |

kept changing jobs every two or three
years to learn another aspect of tooling or
precision engineering. | have an ML7 lathe
and combined mill/ drill. | have spent a lot
of my life as a horizontal/ vertical jig borer
and still have an interest in it. This is why |
like Model Engineers’ Workshop. I'm not
to keen on CNC, | tried it in the late 60's
but got bored with it. | like to make and
repair things by hand, usually what
someone else can't do.

Dick Newton, London

Broken Tee nut 2
Mr Peter Shaw described a failed Tee
Nut. | seldom use them as they are too
expensive! | use cup-square bolts which
are cheap and plentiful. You find a suitable
size bolt for the tee slot you are using. For
the Myford | use 8mm bolts. You pop them
in the vice and file down the top of the
mushroom bolt head until it will just slide
into the bottom half of the tee slot. You
then file two flats on the side of the bolt's
head. To do this you hold the bolt in the
vice by the mushroom shaped head and
file a flat on one side of the head. Rotate
the bolt and file another flat opposite to the
first one. The amount to file off will depend
on how wide your tee nut slot is. This is
not very critical | like to make them a nice
sliding fit. Underneath both the Myford
and my milling machine (which uses 10
MM boilts) | have boxes containing various
lengths of bolts. There are very often much
easier and quicker to use than tee nuts and
do not tend to get jammed up with swarf.

| hope readers will find this useful | can't
claim to be the author of the idea because
my father used them.

Dick Parsons

Broken Tee nut 3

The cause of why Peter Shaw's Tee nut
broke is quite obvious: brittle failure. From
there onwards, however, | can only make an
educated guess. This guess goes as follows:

The material is some iron alloy, possibly
cast iron, but not necessarily so. It may be
just plain mild steel. The brown
appearance of the fracture surface then
would be due to material of any
composition (lets call it “A"), of any
colour, with a thickness in the order of
micrometers, so that the colour is created
by interference between the top and the
bottom layer of material “A”, in the same
way that annealing colours (ranging from
straw yellow via brown to blue and
eventually near-black) are due to a thin
layer of mill scale, yellow denoting the
thinnest, brown and blue increasingly
thicker and near-black the “bulk” colour of
the iron(llliloxide, better known as
magnetite or Fe304 which forms the bulk
of mill scale. If you have some knowledge
about gold you may recall that very thin
sheets of it are green and transparent, for
similar reasons.

Brittle failure is, to the uninitiated, just a
name. To the student of material
properties, it is the opposite of “ductile
failure”. It means essentially that the
property of metals we all take for granted,
its ductility, was not present at the

Model Engineers’ Workshop
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moment of failure and that material A
behaved like a piece of glass would have,
shattering at the slightest provocation and
well below its load rating. All ferritic steel
is subject to brittle failure below the
“Impact Transition Temperature, ITT”, but
austenitic steel is not. Ferritic steel is
magnetic at room temperature and may
be hardened by quenching, austenitic is
not and softens with quenching. Stainless
steel may be either ferritic (knives!) or
austenitic (pots and pans), depending
upon alloy content. The ITT may be as low
as -80 Centigrade (Offshore Steel, BS 4360
grade 50E with additional certification) or
as high as 200 Centigrade (high carbon
steel). In-between everything goes, and do
not assume that the ITT is specific to some
alloy content. It is not. By appropriate
mistreatment, the ITT can be moved
upwards by at least 60 degrees. That is
where my experiments with Offshore Steel
ended - the trick in making structural steel
is to keep the ITT down and avoid like the
plague what moves the impact transition
temperature up. These experiments, by
the way, were done to demonstrate to the
construction guys why not to punch holes
in girders (cheap but bad for ITT) but to
drill, or what happens when they start
welding (the ITT goes up), or, worst of all
construction crimes, to repair or modify a
crane hook by welding (that's scrap, and
no excuse is accepted).

This is the likeliest scenario. In it, the
brown fracture surface would have
retained some residue of metallic lustre,
and the failure would have happened
during a cold spot. The large “crystals”
visible are not genuine, but this may only
be seen in a scanning electron
microscope. Optical microscopy does not
have an adequate combination of
depth-of-field and resolution.

Another scenario | can think of implies
stress corrosion cracking. There, the
requirements are: long-term stresses in a
corrosive environment, preferably with
chloride (sea spray) present. | am not
aware of mild steel behaving such, but
some high tensile and high alloy steels
have been documented to suffer from it.
The brown layer then is ordinary rust,
running in veins through the steel along
grain boundaries. The long-term stresses
may be internal and not apparent.

Wolfgang Vogelbein by email

Broken Tee nut 4
| have now tested one of the remaining
tee-nuts, the broken bits and a homemade
mild steel nut. All are magnetic, and hence
ferritic. They also look as if they have
been heat treated to prevent rusting rather
than being painted. Wolfgang's “educated
guess” suggests to me that these tee-
nuts have possibly been incorrectly heat
treated with the result that the Impact
Transition Temperature, ITT has been
moved upwards with the result that extra
stress resulted in the broken tee-nut.
Wolfgang says: “the failure would have
happened during a cold spot”. | assume
by that he means during a period when
the workshop temperature was low. | don't
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actually recall the temperature at that
time, but | do know that | have had
occasions when in order to allow my
grandson to use the workshop equipment,
| have had to switch on the fan-heater. It
does therefore seem possible that the
metal may have been very cold.

In respect of long term stresses and
corrasion, | have only owned these tee-nuts
for a few months now, although obviously |
don't know how long they have been in
store. | do live 8 miles from the coast, but
cannot see sea-spray reaching that far!

It will be interesting to see if | can break
the remaining tee-nuts!

Finally, | mentioned above my grandson.
Readers may be interested to read about
him. Jamie is 13, and from a very early
age, showed a keen interest in using tools
and doing practical things. He is very quick
to understand and always wants to have a
go, so much so that | now encourage him
to have a go at anything, saying “there is
only one rule - don't hurt yourself!”. | take
the attitude that | am not bothered if he
breaks something, at least he has tried and
will have learned from the experience. So
far he has done turning, milling, screw-
cutting using taps and dies, drill
sharpening, used the bench grinder, bench
and hand drills. Of course, | insist on
safety goggles, and a dustcoat, and | show
him how to do it first. In the near future |
hope to discuss and show the difference
between diamond and carborundum
stones, and to use a metal cutting grinding
disk to cut up an old file in preparation for
conversion to lathe tools.

| consider myself very lucky to have such
an able grandson.

Peter G. Shaw by email

About marking out

When marking out an intricate pattern on
steel in order to fretsaw it out, the use of
marking out fluid is an obvious choice.
The marking stands out clear and crisp
when you have used your sharp scriber,
but this condition will not last. After a
minute or two of handling the piece while
fretting, the crisp lines begin to smudge
and are soon unreadable.

There is, however, a cheap and easy way
to avoid this. Prepare a marking out fluid
by extracting the innards of a discarded
black or blue marking pen with about 30 ml
{cubic centimetres) of methylated spirit in a
small jar with a tight lid. After it has been
left standing for an hour or so fish up and

squeeze out the extracted innards of the
pen. Now dissolve 2 - 3 grams of flaked
shellac in the dark fluid or if you can get
hold of ready made French polish add
about 3 - 4 ml of that instead. The shellac
will make the dried layout impermeable to
water solutions. Kept in well closed jar the
lay out fluid will keep for a very long time
and is now ready to use. You can also use
an acid solution of copper sulphate. In a
plastic jar with a tight lid, an empty
medicine jar will fit the bill, dissolve about
2- 3 grams of copper sulphate and 2 gram
of citric acid in about 30 ml water
containing one drop of washing up fluid.
This solution also keeps almost indefinitely.

Procedure: Cover the bright steel with an
even coat of the marking out fluid with the
help of a pin covered with cotton or a soft
brush. (The cotton pin is disposable, the
brush must be cleaned in spirit or it will dry
hard and be unusable). Leave the steel to
dry in a moderately warm place until dry. Do
the desired marking out with a sharp scriber
so that the bare steel will be seen. That done
swab over the marking out with the copper
sulphate solution using another cotton
covered pin taking care that every line has
been wetted. Rinse in water and wash off
the lay out colour with a cotton wad
moistened with meths. The marking out will
now stand out nicely in bright copper which
will not smudge during handling.

Garan Zdansky by email

A challenge
So far, readers have come up with every
type of cutter grinder bar one. | need one
that will sharpen multi-blade razors. They
cost more than indexable carbide tips
but when they lose their edge, we simply
throw them in the bin. Single blade razors
are easy to sharpen on a strop but as this
cannot be done with multi-blades, | am
throwing down a challenge to readers to
see what they can come up with.

David Sterling, Essex

Steel and brass suplies
Just to let readers’ know that if they only
want small amounts of steel & brass etc,
B&Q keep these in 1 metre lengths, |
have also found that the brass price from
them does not follow the upward trend
s0 quickly, ideal for model engineers in
the small scales who do not want to keep
visiting stockholders or buying minimum
quantities.

Rob Wolfenstein by email

After another look at my article on the
Stent, | realise | concentrated on the
machine design and hardly mentioned
workholding, mainly because at that time
| had only just finished the machine and

it hadn't had much use. With experience
|'ve found some things work better than
others, and so there have been additions
and modifications. It is time for an update.
I've had a word with David Clark and I've
agreed to write a follow up covering work:
holding and use of the grinder. As part

Future articles - A reply to Roger Vane MEW 147

of the modifications, | fitted a 150 dia x
6mm wide wheel to the machine, which
necessitated providing a wheel balancing
arrangement which | will include in the
article.

The drill grinding attachment | referred
to is fitted to a colleague’s machine and is
the “Petts Drill Grinding Jig” for drills
from Yisin. to Yin. dia. It was originally
supplied by Woking Precision Models and
is now available from Hemingway Kits.

Charles Woodward by email
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Please mention Model Engineers’ Workshop when talking to advertisers’.

Myford metal
preservatives

Back in April 2007, the Trade Counter
section of Issue 124 of MEW carried
an item from Dave Fenner announcing
the introduction of two rust inhibiting
products supplied by Myford. He also
set up three steel test pieces, one
untreated, each of the others being
coated with one of the products.

The three were then hung up in the
workshop. Dave has recently looked at
these pieces and gives the following
comments.

“It was actually on the 9th February
2007 that | set up the test pieces
and took photo 1, so, at the time of
writing almost exactly two years
have elapsed, during which time the
weather has mowved back and forth
across the full spectrum we expect in
Scotland, and the unheated workshop
has enjoyed wide variations in
temperature and humidity.

To recap, three strips of 3mm thick

@ black steel were cleaned up to remove
{almost all) the mill scale. No. 1 was
left bare; No.2 coated with Rust Ban
393 and No.3 with Calpreve 91.

Photo 2 was taken on 4th February
2009 and shows how each has fared.
Clearly No.1 is well rusted. Nos.2 and
3 show some tiny spots of corrosion.
Comparing carefully with photo 1,
it looks as if these have emanated

Photo 1. Photo 2.

from points where the mill scale was
not completely removed, If there are
readers with expertise in corrosion
propagation/prevention, they may
wish to comment.

At this stage, rather than wash My {01

off the protective films for closer weREAT G
examination, | have hung the steel
pieces up again to continue the test.
Thus far, | feel to see such a result
after this length of time speaks for
itself and gives a ringing endorsement
to the products, which are displayed
in photo 3.”

0N MOBIL RUST-BAN 53

My fords
Lt
CALDER OILS - CALPREVE 91

Nottingham, NG9 1ER.

Tel: 0115 925 4222 www.myford.com

Myford Ltd, Wilmot Lane, Chilwell Road, Beeston,

Warco Vee blocks

Warco have introduced centre. Then | realised
two different sets of

small Vee blocks. The
first set is 50mm (2in.)
long, 19mm (%in.) wide Vee. This is a useful
and 24mm ('%sin.) high. feature as you can

When | first looked at

that the double Vee
side actually had two
different depths of

put the round bar

precision ground and
will find a use in most
workshops. They are
highly recommended.
A new catalogue
supplement is available
listing several other

these, | thought they
had been ground off

52
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into whichever Vee is

suitable. range.
The larger set is

similar and is 76mm

new items in the Warco

Prices are £9 for the
small pair and £13.50

(3in.) long, 25mm (1in.) for the large pair. VAT
wide and 35mm (1%in.) and P&P are included

high. They are all in the price.

Warco, Warco House, Fisher Lane,
Chiddingfold, Surrey, GU8 4TD.

Tel: 01428 682929 www.warco.co.uk
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SPECIAL EDITION MAGAZINE
RESERVE YOUR COPY NOW!

16mm Narrow gauge in your garden

From the publishers of

MODEL SPECIAL EDITION

ENGINEER I'I‘l MQP&% wmmsmn-

MODEL ENGINEERS’

ey fsﬁm, fi yo gaden

m The complete guide
to building a 16mm
Narrow Gauge Railway
in your Garden

m Learn to design the
track layout, do the
earthworks and lay
the track

m Find out how to build
your own rolling stock B
and buildings from kits _'Nq.;' -«

m This special edition | STy
features a visit to ol o
the Roundhouse o,
Locomotive Works
in Doncaster AN

DON" MISS 0"" LOCOMOTIVES & BUILDINGS & BUILI.;IT

ROLLING STOCK

TRACK WORK
® Roundho use Locom YOURSE
RBER"E 'oun ® Choosing a anom-otcl’:agc o = Selecting Buildings LF

= Building Locomatives

m Selecting R . Preparmg ”TC Track Bed
COPY TODAY - i IR .,
5

CLOSING DATE 26TH FEBRUARY

Reserve your copy by calling +44 (0) 1858 438 797 and quote REF: S092
or online at www.subscription.co.uk/myhobbystore/gauge/S092
ON SALE exclusive to WHSmith - 5™ MARCH 2009
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Machines offered

M Boley Leinen watchmakers
lathe, double pedestal, single
phase, 3 chucks, 65 collets, 2
tailstocks, capstan tailstack, 2 top
slides, 4 way toolpost, centres,
1%in. teak base, excellent
condition, collectors item, £3250.
Tel: 01252 842626 Camberley.

M Raglan Little John lathe,

sc, power crossfeed, 600mm
between centres, 270mm
throw, change wheels, chucks,
faceplate, variable speed, stand
and tooling, £350. Tel: 01873
811285 Abergavenny.

M Chester 920 lathe, 4%in. x
20in., screwcutting box, three and
four jaw chucks, vertical miling
slide and tooling, hardly used,
£350 ONO. Tel: 01992 633153
Herts.

M Boxford s/c gearbox, and
leadscrew for 412 mod, £175.
Southbend S/C gearbox and
leadscrew for Sin. (heavy 10 in.
model) £150. Tel: 0161 7989478
Manchester.

M Drummond round bed lathe,
some change wheels, '4HP
motor, old, neglected, free to
collector for renovation. Tel:
01732 885062 Sevenoaks.

B Bridgeport miller, 48 in.table
with feed. Belt drive, vice, collet
head, £1,800. Tel: 01422
822799 Halifax.

M Lathe with 3 and 4 jaw chucks,
face plates, centres, tailstock
chuck, live centre, on stand,
make unknown. Tel: 01903
776457 Littlehampton.

W Capco Surface grinder, mag
table, 3 phase, £200 ONO. Small
Elliot shaper, 3 phase, good
condition, £300 ONO. Tel: 01582
793346 Hemel Hempstead.

B Quom cutter grinder, £350.
Kennet cutter grinder, £200. Tel:
01270 587750 Crewe.

M Excel ‘'Pinnacle’ universal mil/
drill, %HP, 3MT 18 x 6in. dovetail
table, imperial, & speed belt
drive, £400. Tel: 01792 298564
Swansea.

B Hunton fiypress sheet metal
battom bending block and six
sections of top blade, length
350mm, top blade slightly
marked, P&P at cost, £60. Tel:
01380 726324 Devises.

W Optical readout ex. BCA jig
borer, £30. Tel: 01580 766262
Ashford.

FOR SALE \Wanted MAGHINES Tools MODELS Miscella

M 5in. dia. 3 jaw chuck with back
plate, threaded 14in. x 12 TP,
£20. 5 station capstan aprox.
3%in. centre height, no tool
holders, £30, buyer collects. Tel:
01276 508434 Camberley.

Machines wanted

| Myford Super 7B, cash waiting
for clean machine. Tel: 01892
783225 Tunbridge Wells.

W Unimat SL lathe and
accessories, complete or not,
any condition. Tel: 01635 44482
Newbury.

B Colchester Chipmaster, Model
T, must be in excellent condition
and fully equipped, good price
paid for right machine. Tel: 01538
382874 Stoke on Trent.

B Milling machine, any type
considered. Tel: 01206 393420
Essex.

M Imperial tumbler reverse gears
(metal) and thread dial for Boxford
ME10. Tel: 01565 653916
Cheshire.

M Jaw no 1 for a Cushman 3%in.
scroll self centering chuck, collar
type, width “Z&in. height 1in.
pitch %in. Tel: 01383 737052
Dunfermline.

Models offered

B Maxitrack Sin, Coronation
0-4-0 battery locomotive, older
model, new motor, drive gears,
40D electronics, runs well

with new smart charger, £550
no offers. Tel: 01472 389229
Grimsby.

Magazines offered

B MEW mags, aprox. 70
assorted copies, 40's to 148,
£40. Tel: 01256 862932
Basingstoke.

W Tools and Trades history

society newsletters and booklets,

each thirty to forty pages, no's 1

to 100 (current). 6 Taths Journals,

mainly eighty pages each, about
£50 the lot. Tel: 01932 225557
Shepperton.

Magazines wanted

B MEW no 107 July 2005 will
pay good price. Tel: (UK) 0121
2425473 Email (Australia)
sulkyash@bordernet.com.au

s BOOKS Magazines MATERIALS Information

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

Phone:

Town:

| No Mobile phane numbers except by prior arrangement |

Please use nearest well known town |

Please insert adwvert into: (Tick cne box only)
[J Model Engineer [} Model Engineers’ Workshop
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| ‘ 54 FREE ADS.indd 54

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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® by, a2 HURRY! Offer ends 20 March 2009 ®

@ BY PHONE: 08456 777 807 quote ref. S093 @ ONLINE: www.subscription.co.uk/mde/S093

Alternatively, you can complete the form below and return, with payment, to the address provided.

; . CODE 5093
UK ONLY SUBSCRIPTIONS: DIRECT DEBIT SUBSCRIPTIONS (UK ONLY):
_Ilwould like to subseribe to Model Engineer paying just £13.75 every 3
[ would like to subscribe to Mode! Engineer for 1 year (26 issues) with months by Direct Debit.
a one-off payment of £64.35, SAVING 10%. Please complete form below
: Instructions to your bank or building society to pay by Direct Debit.
OVERSEAS SUBSCRIPTIONS: Originator's re{arence 422562 -
I would like to subseribe to Mode/ Engineers for 1 year (26 issues) 7 Pay £13.75 every 3 months by Direct Debit (please tick) G) Debit
with a one-off payment. [ Europe (incl Eire) £78,00 [ ROW Airmail £85.00 !
DRI OF BRI ... e oo T S S b e RS P e
AGAFESS OFBBIK ...
pAYMENT DETAILS: ...........................................................................................................................................
1 Postal Order/Cheque [ Visa/Mastercard [ Maestro
Ploase maks cheques payable to MyHobbyStore Ltd and wite code S0030n the back | = s s o POBSAHE o s
CaRNOIAOP S I s S S i i ey e e e ) OGO O O R At G B s
Cardno: ) o o ____(M?Es__t[‘_’)_l SIGNEUIE ..o s s D i e i

[TTTTTTTTTTITTIT] | soncote | |[ [ [ || ccoummme [ [ | [ ]| | ]|

Instructions to your bank or building society: Please pay MyHobbyStore Lid.

Valid from........nmnn Expiry date.................. Maestro iBBUR NO...........cimnmanmsnis Direct Debits from the account detailed in fhis instruction subject to the safeguards assured by the
Direct Debit Guarantee. | understand that this instruction may remain with MyHobbyStore Ltd and if so,
Signature.............oooeicnienecninecssneesessseeee A details will be passed electronically to my bank/building scciety.
YOUR DETAILS: Reference Number (Official use only) | l I ] ‘ [ [ l ] [
Please note that bariks and building societies may not accept Direct Debit instructions from somlwm of account,
Mr/Mrs/MissMs.................cocee IDTtEL.. ..o Surname. veeeenss TEFINES & CONDITIONS: Odfer ends 20 March 2009, Subscriptions wil begin with the first avai . Please continue 1o buy your
rmagasne until you receive your acknowledgernant letier. Redund requests must be in wiitng to lheFubhﬂ'ler and will not ba given on
RO i A B T e D with less than £20 credit. A £5 admin charge will apply and will be declucied from any refund. Refunds will cnly be given at

accounts

e Publisher's sole discretion. We will wse the contact details suppled to communicate with you regarding your Modal
Workshop subscription. f you are also happy flor us to contect you about other products or senvices available from Model Engineers.
Workshop and MyHobbyStore Lid. please indicate here: Cortact by: Clemal [ltelephone Clmobile. i you are happy for us 1o pass
wour details on 1o other carefully selected companies 1o contact you about feir products and senvices plaase indicate here: Contact

by: Cemal Cltelephone Cmotile. ¥ wou do NOT wish us:to contact you by POST about products or services anailable from Moded
Postcode L Engineers Workshop and MyHobiyStane Lid. please indicate here [ If you do NOT wish Us 1o pass your detals on 1o other carefully
selected companies to contact you by POST about their products o senvices please indicats here [
Tel Mobile............

SEND TO: MODEL ENGINEERS WORKSHOP SUBSCRIPTIONS, TOWER
................................................................................................ HOUSE’ SOVEREIGN pARK, HARKET HARBO ROUGH, LEICS LE16 gEF

® |
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HOME AND WORKSHOP MACHINERY
PBAS_ . Genuine Used Machines & Tooling ) %%

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS e 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 Gircular - A205

S | SIPN° 07772 TN E/N
Professional Miller Driller
; e MODEL| MULTIPURPOSE MILLING
induction metor feed - For precise DRILLING MAGHINE
- For long losting driling ond miking.
smoolhy powerful » Positive quill lock/ r c.:mn": - 0'111';'2
performance. table locks - For added il (1- 31’4.]'
o Zero seffing dials speed.
-Forocouigle miling o Sensitive drilling FAGE MILL GAPACATY T6HM (3)
and drilling operotions.  action - For greater END MILL mm:g o {’?g“:éﬁ;%
s il e O AVIHUM DISTANCE SPINDLE NOSE TO TABLE 395MI (15 - /16)
P and one piece o 1 year wamanty - For
Inclusive of i) A column - For vibigtion ~ peoce of mind. s;mus;m — W:‘g
VAT o | R . E,,:Cr','ﬂ” sf.:f:,:u N : DIAVETER OF SPINOLE SLEEVE 62 (2-7/16)
: : HEAD SWIVEL 360°
mlﬁ:{m ;Jr?,:":g INCLUDED DIANETER OF mM})L%: 95MM (3 -13;3
i Ez;;r;.:gi'm, table MI.Ilér IE:’;“ SPINOLE SPEED REM 12 $PEED (90 - 2150)
: i Y o o STANDARD ACESSORIES R R
| fmo— FORWARD & BACKWARD TRAVEL OF TABLE 190N (7-1/2)
= quilbearings -1 PngIe Vice RGHT AND LEFT TRAVEL OF TABLE SO0MM 19 3/49)
i 2 . WORKING AREA OF TABLE 550 190NM (26" 7 1/2)
mrey * 1/2" Chuck OVERALL HEIGHT (AITHOLT STAND) 9B0MM (38-9/16)
g WEIGHT K6 m
PACKED DIMENSIONS (H x W x: L) 11m:m:mJ

Listed at £2065.36 Inclusive of Vat. we have the last of these Taiwanese superior far Eastern milling machines left in the
country at a incredible imelusive VAT price of £999 + delivery if required (UK mainland) inclusive VAT price £79.00

These machines have been made in a 'GRADE A' factory in Taiwan + 1 year guarantee from SIP.
ANOTHER CREDIT CRUNCH BARGAIN FROM -'HOME AND WORKSHOP MACHINERY'

G.L.R. DISTRIBUTORS L4

SPECIAL MULTI-TUBULAR
OFFER BOILER KIT

o
v

TINA
1" Bore x 1.1/2" Stroke -Slide Valve

Length of Baseplate 12" Materials and Castings for Boiler and Engine Runs on Coal - Gas - Spirit
Diameter of Flywheel Buy both together at ONLY 4” dia. x 16swg Copper tube -
Height 6" - Width 6" £265.00 8.1/2" high
Weight 4.1/2 Kilos Carriage FREE to UK mainland 25 5/16" x 20g Copper tubes

Complete, Drawings and Materials Catalogue of all our products

included Firebox 3.1/2" dia.

(Hardwood base £15 extra) i 3.1/2" long
Ur!hea'fable value at ke L { Working pressure 80 psi
this price £175.00 L =d.  £95.00 plus carriage
plus.£8.5[l £8.50 to mainland U.K.
carriage L N Set of 6 fittings
mainland U.K. Y optional at £99.00
All prices y - plus carriage £4.00.
include vat e ; | All prices

- illustrations of
models when built by | pess
our customers ——

Catalogue included - extensive range of Materials ® Tooling e Steam fittings ® Fasteners  Adhesives etc.
Plus our complete range of Charles Kennions Locomotive drawings and Castings

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

* Tel: 01327 878988 -+ Fax: 01327 876396 + E-Mail: petegir@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

include vat

—| ‘ MEW200948_p056.indd 1 @ 6/2/09 14:51:50
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WARCO ARE
COMMITTED TO
PASSING ON THE
NEW VAT SAVINGS

FOR A LIMITED PERIOD, supplied with
2 auis digital readout at £225.00 including
supply, fitting and VAT

*Infinite by variable from 50 50 3,000 rpm

+Dovetail column slide for positive head location
during elevation and descent

+Taperad gibs 10 all slideways

+Digital depth gauge to quill. Metric/impesializero

+Back gear ensures maximum torque in low speed
range

+ Individual accuracy test report
+Supplied with 13mm drill chuck and arbor
+3/8" Whitworth drawbar

MINI BENDER

+Vice mounting

+Segmented biade

+Up to 90° folding anale

+Capacity in mild steel
12°300mm x 20 swa/lmm

=Compact, accurate, low cost
wvertical milling machine

=Nine speeds

=Vee belt drive

=Halogen low volt lighting

=Head tilts feft — right calibrated
to 45°
=360° rotation on: horizontal axis

=One shot lubrication system to
shdeways and leadscrews,
ensiires prolonged machine life

+Optional spindle taper: RS or 3MT

~Choice of melric or imperial
leadscrews and dials

Opthonal digital readout
Optional power feed

+Fitted with inverter drive to allow infinite speed
selection simply by rotating the control kmob
+Exceptionally quiet, ideally suited to a noise sensitive
enwvironment
+Safely operates from a domestic 13 amp supply
+Both metric and imperial versions will cut metric and
imperial threads
“Induction hardenad and ground bedways
<High tensile cast iron bed
«Taper roller bearing headstock spindle
+Jogging switch
*Gap bed
+Supplied with accuracy test report
*Supplied with 3 jaw chuck, camlock with inside/out
side jaws, 4 jaw chuck independent, telescopic lead
screw covers, micro adjustable bed stop and
equipment as illustrated
Optional digital readout
VS1224 £677.28 fitted
V81232 £704.68 fitted

~Totally enclosed oil immersed
gear box.

+Quiet operation

+Speed selection by lever
control

~Calibrated scale for tilting

«Supplied with 13mm drill
chuck as standard

+Available in RE or 3MT
spindles

~Qptional stand and wide

: coolant tray available

Table size 28 % x 8 142"
Xand Y travel 20 x 10 %"
Throat 10 %"

ENGINEER'S TOOL CHEST —_—

~Part of a superb new range of
highar than average quality
tool storage cabinets

~Heavy gauge steel plate
construction

~Drawers slide on robust
ball bearing guides
which give exceptional
support

~Soft drawer closure

~Rubber liners to
drawers

~Lockable

FRACTIONAL DIGITAL VERNIER

*6%150mm

+In addition to metric and decimal imperial
reading this unique vernier shows fractional
figures

*Easy to convert across the three measuring
disciplines

*Thumb wheel for precise, accurate
pasitioning

+Large easy to read screen

A RANGE OF MAGNETIC STANDS

WITH FINE ADJUSTMENT
+Very rigid hydraulic

locking mechanism
~Switchad magnetic

vee base
+Suitable for circular

or dove tail mounting

+Available in 3
different heights:
220mm
360mm
440mm

FREE Delivery UK maln!and AII prices include VAT e Please rmg for our Iatest [nfo packed brochure!

|
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SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL

Introducing the NEW D720 Inverter range....

The only inverter drives on the market set up specifically for machine tool use.

THE ALL NEW ULTRA COMPACT D720
240V 1-phase input, 220V 3-phase output for use
with dual voltage three phase motors.

x MITSUBISHI

o B = Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp).

06

Built-in user keypad, display and Digital Speed Dial.

High Performance Torque Vector control.
D700

BAGER:

High Reliability and Long design life.

—

n e Prices start from £99 plus VAT for the 0.1kW.
S MITSUBISHI [
EHER Auwu.ﬂz}ﬁﬁzﬂgs - el ! 2 . g ;

_ S Compatible with our Multi-function Remote control

NEWTON TES = stations with START, STOP, FWD/REV, JOG, &
SPEED control functions.

® Automation Dealer

CL series lathe speed control systems....
For the Myford ML7, Super 7, Boxford, and Raglan “Little John” lathes.

CL RANGE KEY FEATURES
e Comprehensive package with controller and
matched motor. All pre-wired ready to go!
e Power Range: 1/2hp, 1hp, 2hp and 3hp.
e Smooth control across entire speed range, giving
chatter free machining and excellent finish.
e Quiet, vibration free operation.
e High torque down to lowest speed.
e Powered from domestic single phase mains.
e Complete electronic motor protection.
e Simplifies screw-cutting, tapping

Prices start from £390 inc VAT.
UK mainland delivery is £18.

1987—=2008
Supplying ¢to Indus¢ry and Model Engineers for over 2 1 Years.

Newton Tesla (Electric Drives) Ltd,

Units G15 & G18, Warrington Business Park, Long Lane,
Warrington, Cheshire WA2 8TX, UK.

Tel: 01925 444773 Fax: 01925 241477

E-mail: info@newton-tesla.com Web: www.newton-tesla.com

Automation Dealer

—| ‘ MEW200948_p058.indd 1 @ 6/2009 11:38:17
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({1 CA TALBGUE

0844 880 1265

www.machinemart.co.uk &8

NEWGTE

S S ’_vrn\-:s'
—/ 200g_q s Ly
MICRO MILLING & P VARISLE SpED Y] | DRILL PRESSES 03 |uSnEay
) f clarke 7T e[ Blarke .M e i |

3 PO ® Tables it 0-45° kot & nght
Clarke = S0 @ Dapth gaige

gt *® Chuck guards - ;
» 150w/ 230v motor | A
iable speed 100-2000pm | @ o BBench mounted . . ,,E‘,‘ Ll o / CHESTS & casmsrs
F=Floor standing 2 3 . e = 4 N et =0

1L‘rnrl1 . Tahle s 2 i ¥ = 3 ‘5951.-‘11
Omm, loagitudinal CLZ50M MODEL WATTS/ EX VAT INC VAT k

ke
H 799 15519

DIY KIT - CABIH  * nely T
Spray pattern adustable ot table & worklight - ztgs'lngnﬂrtlﬁll;
ONLY £6.99 fibreboard shelves  peesen

EXVAT TG AT !  Quick assembly unit ¢
| £1034 o com| T ..

ES.B‘B £11.48  (Double action trigger
» Precision machined norz

E1499 E17.24
(LLCL I (0P T £14.99 £17.24
HVR1508 Bxb

£3390 £30.00

£ Rotales
MO0 WO OPONNGAEPT EXVAT - VAT
(VRT00B___ 100xl00x5 mm__ |

+ Complete
with bolt

GRINDER STAND -#"
£34 :

Shr?a‘l”‘l’ !Eed with
oplio W Uit
b I 2 oy 70,9 £X VAT 993,98 ING VAT

SIZE [LWH MM EXVAT  ING VAT
100050x880 £13998 E160.98

« Used dor ARC & TIG mgs EX VAT

wekding o Lowamp SRS Bigger

operation - ldmnur.:mn nghe{ Specifications
& thi 1 Bk D

i l 1 LN i A

IEX VAT ING VAT

» ~ Tk Lihtweight ol 1.5 11T £149.98 £172.48 g torch
vhaire & Suasions. (S : : LY FROM ONLY
4 With sanding belt oy £ -4 [ £124.%,
DUTY WHEEL  EXVAT INC VAT b A i : : ) sl £4437%]
= / MEIIJEL mps ELECTRODE EXVAT INC VAT B S TE
ersal £139.98 £160.98 includes €O, }
£2190 532.19 y 30 ([T 169.98 £195.48 gas hoftie * v

£37.99 £43.69 . W ¥ MIN-MAX AMPS  EXVIET  INC VAT

£37.99 £43.69 . o8 PE 12400 £14374

£47.99 £55.10 SANORR { . : _-{L-mme £160.98

£140.98 £17248

! - % ,. i _. L L DESG -1 £179.98 £206.98
'ﬂﬂ'll HEATERS = £64 y e Y i ‘ [T £199.98 £220.98
ficient gas heater for medurn = == , 2.8 ¢ I 48 3408

B‘IIIHMIIMCEM smh.ui mnass?m H.ﬂSEWmGtMmKi

BHAM HAY MILLS 1152 Coventry Read, Hay Mills 011 771 2433| GLOUCESTER 221A Barton Sveat
BOLTON 1 Steel
MAIL OHDER BRADFORD 105-107 Masningharn Lsna 01274 350962 | HULL 810 :
0344 Baﬂ 125 LT N | BRISTOL 1-3 Church Rioad, Lawrenos Hil 0117 535 1060/ ILFORD
LZE{IELT (LY | BURTON UPON TRENT 12 Lichield Sroet JJSLJ 01283 564 708 LEEDS 2
CARDIFF 44-46 City Aoad 029 2046 5424 LEICESTER 69 Melton foad = i
ORDER ONLINE o ot T -~
H SAEOIEN 4540 ot med o _________ 9126 JT1Sh0H LIVERT UL SO-00 London foad______ 01 10 #4404 = ™ . m n cent
www.machinemart.co.uk COLCHESTER 4 Yorth Station Road 01208 762831 | LONDOM 6 Keedal Parade, Edmonton N8 020 8803 0861 ;LI::I-I:IHII?:I“'&-M::P] Lo ;Lﬁ::ﬁ: . Compo?&d slide mlf;axi wrar llort;l post
f M LONDON 503-507 Lea Bridge Road, Layton, E10020 8556 284 = ® Power fed screw cutting facili
Over 6500 products, see the full range £a _ n E"“m T, L St = ® Forwardireysrse lathe operalion
NEW STORES E " 01325 330841 | MAIDSTONE 57 Upper Stone Steet 01622760 72| SWWDOM 21 Victoria foed 013 aEim7 ;h(inch gmndﬂ:g: “ﬁgﬁmm
Sunday Opening at 1304 373 438 MANCHESTER 71 Manches=r oz, Avocham 0161 o4t 2666| IWCKERHAN 63 85testh foad _______ 0209852 4117 | 11 10,86 EX VAT £149.98 ING VAT
Burton U Trent 01332 290071 | MANSFIELD 168 Chesterfieid Road South 01523 622160| WARRINGTON Uit 3, Howey's Trace P Hawey's Ln S5 ALSO AVAILABLE:
urion tpon fren : 01382 25 140| MIDDLESBROUGH Mandale T by 01642 677581| WOLVERHAMPTOM Pkl Rood, Biston ©L430 - /s abowe but without the MillDrill head
\ Lincoln & Warrington - 0131 859 5919] NORWICH 2822 Hoghan Stret 01603 T65402] WORCESTER &34 Usper Tyhg - £539.98 EX VAT £620.98 INC VAT
Maximnum call charges from a BT landline are 5pfmin to 0844, Calls from imobile & other nebworks may wary.
For security reasons, calls may be: monitored. All prices correct at time of going to press. We reserve the right to change products & prices at any time. All offers subject fo availability, E&OE.
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* Faceplate

* Fixed and travelling steadies
¢ 4 Way indexing toolpost
+ Dial indicator

CONTACT US FOR DETAILS OF

MODEL ENGINEERS’

tward Road, .
(Just 4 miles from Junct 13 M5 Motorway)

Tel: 01452 770550
Email: sales@toolco.co.uk

View our full range of machines and

“Fequipment at our Stroud Showroom
Important: Phone for opening times before travelling

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com
info@boost-energy.com
MANUFACTURING HiGH QUALITY

BOOST HAS BEEN

PHASE CONVERTERS IN THE UK siNCE 1957
NEL GRIFFIN € 2RO n il S
; 3 Axis CNC Kit
- StAlbans, Hertfordshire Whethe you are biling your oun CNC Mathine!
' . & conwerting an ‘machine or you hiave simply
Engineering Services boughta i, we can help | The Routout CNC sofvare
and Motor Drivers will enable you to control your

new addiion 1o the warkshop from your PC with ease.

# Three 2.5Amp Microstepping ‘

Machining for Model Engineers

From drawing, sketch, patter efc. Stepper Motor Drive Boards
+ Easy LPT Breakout Board

# Free Routout - Linux EMC CD

Friendly personal service.

(Or2dd mah 3 ONC: for 5.0
Telephonf!l’cx. 01727 752865 Only £79.99 ?'W%E":
Mobile: 07966 195910 bl T
Order Online www.routoutenc.com

THE TOOL BOX

Quality used hand & light machine tools for all crafts.

We provide a comprehensive back-issue service for MODEL ENGINEER,
Engineering in Miniature and MODEL ENGINEER'S WORKSHOP.
We don't publish lists, but if there's something you need, get in touch
or visit our web site. We are always keen o purchase good equipment and
craft-related books.

www.thetoolbox.org.uk  info@thetoolbox.org.uk
QOpen 9-1, 2-5 Meon-Fri, 9-5 Saturd ays throughout the year

Colyton, East Devon EX24 6LU  Tel/fax 01297 552868

Emmmm 3 s 190 BNC , Cowells Smull Muchme Tool Ltd.
|

www:owelis.wm

Manufactures of high precision screwruting lathes,
Smm horological collet lathes and

milling machines, plus comprehensive accessory range.
Tolk directy to the manufachurer

| Only £130000 . 4 Days Traiig |
.
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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 inspaction 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
Telephone; 0115 9206123 ¢  Mobile: 07779432060

www.powercapacitors.co.uk

'l'b'clnswave
Enjoy a day with us at the

THE ONE-STOP CONVERTER SHOP
MYFORD SPRING SHOW

The ONLY
Thursday 16th April
to
Saturday 18th April 2009

To find out more contact Malcolm

0115 925 4222

CPENATE THAEE PHASE MACHIMERY FROM YOUR
SINOLE PHASE SUPPLY

+ ROTARY COMVERTERS
+ STATIC CONVIRTERS
* MO FREQUERCY CORVERTERS offering sleceronk
mstor contral and 8 3-year o S-year warranty
PRICES froun LE9.00 + VAT

Website: www.myford.com
Email: sales@myford.com

22 Jar
s o4, Ao
et Enfiacearing Exidbtent

Local Call: 0844 7700 272

transwave@powercapacitors.co.uk

- MACHINE

Ui EFugeWa)' Cle'relam'lraeing Estate
] "~ Daringlon; Co. Durham. DL1 2P

Metalsjjor ﬁodel Makers

Cnntact us: lgeCopper. Brass, Aluminium,

Folkestone

Engineerin_g Supplies
An outstanding range of materals, asteners
& quality smalfools for the model enginegr

—'FSteeI Phosphof Bronze, etc. :
TN L O v metal2models.rinternet¢o.uK
enalslstmuine ok Te101303.894611 Fox.08707 625556

WORKSHOP

Breaking MYFORD MLZ § 1y \yNG 0F SELLING YOUR LATHE
e e | ML CHRETNRES
‘We a.:::gf cv;irt:lisahrilpnm?;rder* ang vt hndig ng QUiEK,
professional no fuss manner? Contact
i]avmhwhal ﬂmllstar Mutmmam]

{Myford ML10, ML & Super 7 lathes always wanted)
Samy we do not stock parts for other makes of fathes
Ve are ogen: Monday-Friday 9- Spm.

www.new-or-used.co.uk

LATHE PARTS + lathe-parfs@new-or-used.co.ok

Tel: 01205 480 666 » Near Boston, Lincs. UK ey

Model Engineers’ Workshop
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ALL STEAM ENGINES WANTED

any age, size or condition considered - any distance, any time

ALL 5” GAUGE LOCO's WANTED
Hunslett, Simplex, Speedy, BR Class 2, Horwich Crab, BR 8400 tank, Maid of
Kent, Black Five, Jubilee, Reyal Engineer, B Springbok, Torquay, Manor,

ALL 3%” GAUGE LOCO'’s WANTED
Tich, Juliet, Rob Roy, Firefly, Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, ete.

‘ ot ALL 7%” GAUGE LOCO's WANTED

Hunslett, Hercules, Jessie, Romulus, Dart, == Bridget, Holmeside,
Paddington, GWR Mogul 43xx, GWR King, Black Five, A3, Bl, etc.

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, etc
ALL PARTBUILT MODELS WANTED
Workshops bought and cleared

For a professional friendly service, please telephone:

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com

VENSON

o
v

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 Bumard D14 Collet Chuck, lever operated £225
* Union Graduate Wood Lathe, short bed, excellent condition £750 Q& Smith 6" Power Hacksaw with coolant, excellent condition £325
» Viceroy 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, as new  £200
* Bridgeport Mill, Belt Head, 42" table, power feed D.R.0. £2200 * Viceroy 10" ped grinder polisher, lovely modern machine £300

nice condition # Viceroy D.E. 10" polisher £235
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500 * 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
o Myford Super 7 with coolant, industrial stand & tooling £1000 e Tom Senior M1 vert/horiz mills, good condition. (3 Off) £800 - £1200
¢ Jones & Shipman wheel balancing fixture, complete, £550 e Harrison LS 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 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5N)

Model Engineers’ Workshop 61
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Genuine Used Machines & Toolmg

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS 4
k' 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-Ipm
10 minutes from M25 - Junction 3 and South Circular - A205

Harrison 140 lathe + gearbox &
pawer cross feed

F be Stunnte '
Jlluns!r »\:uxn& %ﬁngs 240 volt

JUST IN!
Hur!'ison M250 5"x 30 lathe

Myford vertical slides £100 - £245
Herke tapping machine £375 - .
Micrometers (various) £5 - £40 each 21N
Vertical milling cutters £2 - £7 each
J&s nrlﬂ[ p[essé' ) £215 Boxford 2505TS (rare 240 volts model)
Harrison / ster -
D14 faceplates 12 / 18"
Taylor spinning lathes £1250 - £1650
Gear cutters small each £12
Swage block 12" square £125
Crompton NEW 2HP motor each £120
Myford MA99E collets each £20

20 Assorted 1" bore ;
horizontal milling cutters for £59° m":nli‘; b ;u'ﬂ sih;;':rml

*inclusive of post and VAT. UK mainland only.

JUST IN!
Boxford 1130 lathe (not finished)

Boxford 5" *(lm{“/lﬂl‘ eulbm(
nlmnsnmmuculms

Elliot ‘00" Omnimill. One of the BEST
ones yet!! Verfical and horizental

Myford Super7, 3 1/2" x 19" lothe
genuine o5 NEW

0
NEW motor for ML /Super 7

Tom ) 4
; 5‘3“‘:{" : RIH Timioo ginder *stand Startrite 1475 staal mﬂmg vertical bandsow
or

in excellent mndlhnn

Clarkson drill point and fop grinder

verfica

head/

grinder
+m
Tuhlzg

D und 56 Sawmasster hu(kww

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR |.|$T
DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT e ~qgmmem

Just a small selection of our current stock photographed!
We have wood lathes, saw benches, bandsaws, morticers and Record vices elc - large selection!

| ‘ MEW200948_pl62.indd 1 @ 6/2/09 11:34:20
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; <
Cowells

Harrison L5 frovelling steady 2
(L5A, L6, Student, Muﬁes also)

Flamefost hearth DS120F
4"1‘#‘
_—

Clarkson 40INT collet chuck + collets
(we have ZHT-SMT and 30INT fo SOINT in stacklt)

'L00" face plate + we have loods more

Boxford dividing head + two plates i-l“, e _'“‘
; e 2 from Myrtord to Colchester Mascot

ikt s o ‘fﬂf‘“’ Ao il i e

Crompion Parkinson Fool Mounled
2HP 240V / single phiose 1400 revs os new. A

EME[EIImISmnII Took)
predision universal me

" verfical
fied ~
steody g4
miniafure

milling X Y - - — 2 "~ eitus RPS20A spol w‘elder
machine e oy Vertical / horizontal bar holding vice  Harrison horizontal milling machine 415V / single phose

>>>>>>>>>>>>>>> We are still OPEN SATURDAY MORNINGS dedicated to the model engineer <<<<<<<<<<<<<<<<

@ 6/2009 11:33:28
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SEEES . MACHINE & TOOLING
ﬁ@(;‘;*;?\"f* - SPECIALISTS -
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CHESTER UK.

E MR E'D

MACHINE AND TOOLING
SPECIALISTS

Biss

www.chesteruk.net

Bandsaws

e e mane oo WHY CHOOSE CHESTER?

& gl 116" capocit o answer o . All machines come supplied with
[ Bl '

: " a 12 month manufacturers parts

m £799.00 il Bor i warranty from date of receipt of
. > e . delivery

» MADE 70 LAST - Chester
Machines are built to high
standards. All machines are
made from cast iron and quality
checked throughout production.

o WE KNOW MACHINE TOOLS - A
good understand of machine
tools and there environment is
essential to provide you the
customer with the right machine.

o LATEST TECHNOLOBY - Chester
continue to expand their range of
machine tools and accessories,
enabling us to offer the widest
range of machines and tooling in
the UK.

» SERVICE AND SYPPORT — Chester
offer parts and after sales service
from both our Ghester HQ and
Midlands Showroom alongwith
local agents here in the UK and

1| Overseas.

|| 23

DRIGR | DRI3 © EXPERIENCE — Chester have been
il o distributing and installing
machine tools all over the UK

and Overseas, for many years ,
including private individuals,

£875.00 _ | training establishments, schools

and industrial customers.

For full details on these and other machine tools please contact
SOUTHERN SHOWROOM

TPH Machine Toobs Chester UK Ltd MIDLANDS SEOWROOM
Favia Il Rark Clwyd Close, Hawarden Industrial Park CHESTER CH5 3PZ FLS Bt e Poees P

Rainham ESSEX B18 5PN Plant Lane,

T +44(0) 1708 523 916 T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 Burntwood

email: rachines@tpmachines.co.uk emajl: SaleS@cheStemachjnetools_ com Staffs, WST 3GN
Opening Times: Yam-5pm, Mon-Fri. : . 5 ]
et www.chestermachinetools.com i

6/2/09 11:31:54



