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Pro Machine Tools Ltd

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

F1210E 7o MAIA RECN 10\

5 Year O F1410LF

gl i

F!410LF

Made in Garms.

CC-F1200E \J t i
With safety machine cabin i “aﬁ
and integrated coolant unit, .- '
ballscrews and base cabinet. 4
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

Wabeco produce precision made Wlaciine bed 700 x:150Mm

machines by rigorous quality control @

and accuracy testing. All lathes and -

mills are backed by an extensive Pro Machine Tools Ltd

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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GUILDFORD MODEL ENGINEERING SOCIETY Model En'ine Bu“der
The 41st GMES MODEL STEAM RALLY Ab ° ngme : EOFOM‘:I:I\?M
& EXHIBITION 2008 \CE it harg
. %dg_lﬁEnginaeﬁng = Model Aero Engines  * and much more... to full-sized
ibition = Model Railways
* Steamn Train Rides from 00 to 71/4" ADMISSION !hﬂp& and
» Model Traction gauge Adults £6.00 equipment
Engines * Trade Stands Senior Citizen £5.00 : 4
» Model Boating » Refreshments Children under 356 4 7
Pools & FREE Car Parking 16 FREE
Stoke Park, London Road, Guildford, Surrey
12th & 13th July 2008 11am-5pm each day  £isa}
Visit our website at www.gmes.org.uk
Build
Section B-B
Articles,
Jade Products, 43 Long Hassocks, Rugby Warks, CV23 03S. How-To Sl
Telephone 01788 573056 Telefax 01788 573057 Articles, e e el DiaWing s
el Lathe & M) DRO s..gtems ca“terfOld in so you can ‘I:l:’:l‘l’::‘ld l:l:: n::lfb:::d
2 Axis Lathe Full System  £348.95 inc. vaT Articles, y y P
2 Axis Mill  Full System £349,95 incl. vaT
3 Ax:s Mil Full System  £399.95 inci. o Large Drawings s"gﬁ%’:?ﬁ aﬂ\:‘ f'o': ﬁ:ﬁp
Full systems at fixed prices - add only £5.95 UK 279mm x 432II'II'|'| sumrlb. dll’ﬂﬁﬂ ur w.h ."‘
postcode delivery charge. Choase your linear scales 1M X1 ¥ on 0 8
from our measuring range of 50 - 1,020mm. Included ( ) or print the Subscription Form
e i 278 i et < £ found there and send It today to:
for & professional install ta your machine. Elmwood Publi Shll'lg Inc
, Inc.
737 Elmwood Ave.
g,i:‘:;:’:;mm':, Vallejo, CA 94591-6641 U.S.A.
shade control #9 - 13 ' 48 www.modelenginebullder.com
=i B BPY  Toll-free, U.S. & Canada 1:866-996-8999
UK Dalivary £5.95 "m ! Elsewhere 00-1.707-843-1970
www.onyx-dro.co.uk 9 Bu t Fax 00-1707-642:5783
www.autodarkhelmet.co.uk |
®
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cm 364 Milton Rd, Cambridge CB4 1LW, Enuiand Tel: 01223 424342

NIRREEY | (7)) TP MAGHINE TOOLS
FURNACES ~—| | |NEW CHESTER SHOWROOMS

Lift-out crucible furnace
Ideal for small scale: sand-
castings or art mouldings.
Standard model fired by

Natural Draught Propane Gas £
burner, up to 1000°C. Brass
18kgs. Aluminium 6kg. capacity.

Roy Hall Combustion Ltd /
Tel/Fax: 01273 517118 =

e-mail: -
salu@lumcmeha‘ngo com www.furnaceexchange.com www.tphma C h in G‘t 00 I s.com

Tel: 01708 523916
Open: Monday — Friday
8.30am - 5.00pm &
Saturday till Noon 230

minutes from

mfsasmsarmed s
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SIEG KX1 Hobby CNC Mill
Introductory Price: £1,875.00 *
Normal Price: £2,195.00

The new SIEG KX1 and KX3 CNC Mills are full 3
axis stepper motor driven milling machines for
direct connection to a PC running the popular
Windows based Mach 3 CNC control software.

Features

* Precision Ballscrews

«» Direct Drive Hybrid Stepper Motors

+ 3x Stepper Drivers for main axes (X,Y,2)

* 1x Extra Stepper Driver for 4th Axis pre-wired
with External Socket

* Closed Loop Brushless DC Spindle Motor

« Variable Spindle Speed under Full CNC Control

» Toothed Belt Spindle Drive (No Gears)

« Limit Switches and Homing on all 3 axes

» US design/built C11G Parallel Interface Board to
opto-isolate the machine from the computer

+ Fully Covered Bedways

+ Emergency E-Stop Switch »_— N
« Chuck Guard Switch 5IEG
+ UK based on-line support ¥ ©

* Limited period promotion subject to availability
* All prices include 17.5% VAT E&QCE

10 Archdale Street
Syston
Leicester, LE7 INA

Tel: 0116 269 5693

SIEG KX3 Hobby CNC Mill
Introductory Price: £2,750.00 *
Normal Price: £3,195.00

Delivery: £60.00 to most UK mainland destinations - Check website or phone for availability.

What will you do with your
Quality Time?

Specifications: KX1 KX3

End Milling Capagity 10mm 25mm

Face Milling Capacity 20mm 80mm

Drilling Capacity 10mm 20mm

Effective Table Size 400x145mm 470x160mm
Lubrication Press Button Oilers | One-Shot Qil System
Table travel - X axis 260mm 295mm

Table travel - Y axis 115mm 150mm

Head-Table Distance (Z Travel) | 70-255mm (185mm) | 80-355mm (275mm)
Ballscrew Size (Dia./Pitch) 12mm x 4mm 20mm x 4mm

X axis Motor 1.35Nm 4Nm

Y axis Motor 1.35Nm 4Nm

Z axis Motor 22Nm BNm

Throat 140mm 180mm

No. of slots on table 3 (8mm) 3 (12mm)

Positional Accuracy 0.01mm 0.01mm

Spindle Taper (D/Bar Thread) | MT2 (M10) R8 (7/16” UNF)
Spindle Motor 500w Brushless DC | 1000w Brushless DC
Spindle Speed 250-7000rpm 200-3500rpm

Mazx. Spindle Motor Torque 1.8Nm @ 1500RPM |5.5Nm @ 1500RPM
Power Requirement 230v AC 50Hz 230v AC 50Hz
Overall Dimensions (w/d/h) 630x630x630mm 850 x 900 x 940mm
Max Space Required (w/d'h) 910x 630x730mm 1145x900x240mm
Shipping Dimensions TBXT6x79%cm 102x100x112cm
Weight (Net/Gross) 86/120kg 201/240kg

Fax:
Email: information@arceurotrade.co.uk
Website: www.arceurotrade.co.uk

0116 260 S805

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

Arc EuroTrade
——

| ‘ MEW200840_p005.indd 1
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Suggestions and special offers for the medium size workshop

WM240 Variable Speed Lathe WM250 Variable Speed Lathe
=] sl

Supplied with 3 and 4 jaw chucks, fixed and
travelling steadies, face plate, dead centres,
swarf tray. Hardened and ground bedways.

¢ Centre height 5"

¢ Distance between centres 22"

* Screw cutting gear box with 3 feed rates and
reverse leadscrew facility

Supplied with 3 and 4 jaw chucks, fixed and
travelling steadies, face plate, dead centres,
swarf tray. Hardened and ground bedways.

e Centre height 5"

* Distance between centres 20"

* Speed range 50 - 2200rpm with back gear for
more torque

Supplied with metric or imperial leadscrews
Drill chuck, arbor and live centre free of charge

£999.00

* Effortlessly cuts through 3mm mild steel
® Straight line cutting any length

¢ Near perfect radius cutting

* Designed for bench (vice) mounting

Supplied with metric or imperial leadscrews
Drill chuek, arbor and live centre free of charge

£699.00

WM 18 Variable Speed Mill

* 1.1 kw motor
¢ 3MT Spindle
* Digital rev counter

* Digital spindle depth gauge £99.00

¢ Available with metric or &
imperial leadscrews - = 4

* Back gear for maximum torque "?-.alr_’_l,[_ R

S

#Vice not included

412" Universal Bandsaw

& Supplied with steel '
table for vertical <

4 direct collets free of charge
£1250.00

® Infinitely variable from

50 - 2250rpm oo
* Dovetail column ensures : :ﬂi:r:vizzpamw
positive head location * 15hp motor

& Table size 272" x 7"

Set of 3 direct collets Additional flexile

carbon blade
free of charge free of charge
£998.00 £175.00

Plate Shears

* 500w motor
¢ Powerful machine fitted
with strong tool rests

* Lock on safety switch

o Eye shields have insert
magnification for precise work

* Smooth running, with large, high guality
bearings and balanced components

£75.00 (Optional stand £49.00)

* 3mm or 5mm

3mm £59.00
Smm £79.00

"l"
. . matt o -
Please mention ref.AD0207 when contacting our Sales Department "Eﬁ e to"“zea:lceresmﬁu%s.coﬁeﬁ
Prices include VAT e Delivered UK mainland * Please ring for comprehensive sales literature 7

WARCO Fisher Lane, Chiddingfold, Surrey GU8 4TD fax. 01428 685870 warco@warco.co.uk

2F VS variable Speed Floor Standing Drill

® Infinite speed control via
expanding pulley system

* Speed range 350-2200rpm

* Digital rev counter

* 1HP motor

* Accurate keyless chuck

* 2MT spindle

* Rigid cast iron construction

e

19 piece drill set, metric,
free of charge

£318.00

2B 12 VS variable Speed Bench Drill

¢ |nfinite speed control via
expanding pulley system

* Speed range 350-2200rpm

* Digital rev counter

* 1HP motor

* Accurate keyless chuck

* 2MT spindle

* Rigid cast iron construction

19 piece drill set, metric,
free of charge

£228.00

Tool Cabinet

® Part of a wide range. Please send

for full details.
* Professional, industrial quality
® Ball bearing drawer runners
* Fully lockable
® Rubber lining to drawers
® Heavy duty castors,
two locking

Tool cabinet £199.00
Tool chest £110.00

re un? e to P es, bul re
exnibiton> - ace any SP:S:I\ kS h{t\fﬂ
wish £0 PUE e, pleas® Hax we €2

tel.01428 682 929 www.warco.co.uk



THE LEISURE CENTRE
THORNBURY

7 NEAR BRISTOL
FANTASTIC BS35 3J8

HIGHLY
\ ACCLAIMED,

FRI 10Am - 6PM  SAT 10am - Spm SUN 10Am - 4Pm

BRISTOL
MODEL ENGINEERING AND
HOBBIES EXHIBITION
AUGUST 15™, 16™ & 17™ 2008

ADULT £5.00 SENIOR £7.50
JUNIOR £3.50 FAMILY £18.50 (2+3)

PETROL AND DIESEL IC ENGINES MODEL & MINIATURE LOCOMOTIVES
WORKSHOP EQUIPMENT MANY RAILWAY ITEMS
HOT AIR ENGINES A SHOW FOR MARINE EXHIBITS
MODEL CARS BOATING POOL
CLOCKS .;:;;f: HANDICRAFTS
MACHINE TOOLS WOODTURNING
AEROPLANES & HELICOPTERS STATIONARY STEAM ENGINES
WORKING ENGINEERING WORKSHOP TRACTION ENGINES 1" TO 6™ SCALE

ORGANISED BY BRISTOL MODEL ENGINEERS
REGISTERED GHARITY NO. 1094274

FOR FURTHER INFORMATION PLEASE
VISIT OUR WEBSITE:
www.bristolmodelengineers.co.uk
OR CALL 0117 967 5878

ALL ATTRACTIONS CORRECT AT TIME OF GOING TO PRESS, BUT MAY BE
SUBJECT TO CHANGE OR CANCELLATION.

| ‘ MEW200840_p007 indd 1

The Wonders of Machinery Hall
* 1892-93 AMericaN MAcCHINIST * £12.80
Machinery Hall at the World's Columbian Exhibition, held in
Chicago during 1893, had a floor area of 14 acres, but over 700
] __ would-be exhibitors had to be turned away for lack of space.
) BRI Thanks to this book, based on articles from AMERICAN
. MACHINIST magazine, and including photographs and drawings
from this and other sources, you can see the incredible
displays that were there, ranging from a 72" stroke quadruple expansion
Reynolds-Corliss engine, driving a 30" diameter flywheel with a 76" wide face,
which provided the electricity for the whole Exhibition, through various other
engines and machine tools from many countries, down to displays of English
terra-cotta drain pipes and baths. It must have been a mind-blowing display and
this fascinating book will make you wish you could have been there. 192 pages.
Vast numbers of B&W photos and engravings. Large format Paperback.

English and American Toolbuilders

* 1916 * Roe * £ 18.50

This is an interesting book on the development of machine

tools. The British are: Wilkinson, Bramah, Bentham, Brunel,

Maudslay, Bodmer, Fairburn, Nasmyth and Whitworth. The

Americans are: Whitney, North, Colt, Pratt, Robbins & Lawrence,

Brown & Sharpe amongst others. A fascinating and important

book for any historian, or any engineer with pride in his skills.

who wants to know more about the way the tools of his
trade developed. 416 illustrated page paperback.

English and American Lathes

* 1900 » Homer * £13.75

This extraordinary book was written by a British author at a
time when American lathes were beginning to be imported
| into the UK., and was intended to provide an unbiased review
of the different national practices. The text is excellent and
there are 300 illustrations, the vast majority engravings, which
really do shaw how English and American lathes differed. If
e you are interested in the development of lathes, this is a book
you absolutely should have. 179 larger format paperback pages.

A Day at the Factory
: * 1844 »The Penny Magazine » £11.95
| Taken from the The Penny Magazine, the world's first weekly
illustrated magazine, this is an eye-opening lock inside British

| Covered are Butterley Iron-Works, Barrowfield Dye-Works in
| Glasgow, Felling Chemical-Works in Mewcastle, a cutlery
1| worlks in Sheffield, a lead works, a cabinet factory, Stephenson's
Locomotive Works, an oil mill, a starch factory and many more.
Not only are the technical pracesses described but, in many cases, you get an
insight into the conditions under which the workers did their jobs — usually
horrifying. A fascinating book. 152 pages. 50 woodcut illustrations. Larger
format paperback.

| Munitions of War « 1868 + Norton & Valentine * £11.65
3 This reproduces the extremely rare report commissioned by the
Government of the United States on the munitions of war,
mainly European, exhibited at the 1867 Paris Universal Exhibition.
Just over half of the book is devoted to ordnance, small-arms to
heavy, the rest covering everything from tents to torpedoes,
medicine chests to marine engines, Martello towers to Mitchells'
monitors. A unique snapshot of armaments two years after the
end of the American Civil War, with technological and historical
details not found elsewhere. No detail plans, but a good number of engravings.
286 page paperback.

Prices shown INCLUDE UK. Post & Pack

(averseas custamers please allow 10% extra far dafivery)

Find all the Vary Latest items on our !:.1.
WEBSITE at: www.camdenmin.co.uk il
which has a complete, regularly updated, | -
i listing of all our books and films, engineering |
or otherwise, and an easy-to-use on-line ordering facility. You
can even request a hard copy of our 96 page Booklist, sent

FREE worldwide, on our website, or write, phone or fax us to

i

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

CAMDEN MINIATURE STEAM SERVICES

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

5/6/08

15:36:50 ‘ |



Saturday 9th August 10am - Spm
Sunday 10th August 10am - 4pm

" Send £2 (refundable) for our
latest workshop catalogue
or visit our website

Hemingway Kits g y
126 Dunval Road, Bridgnorth Shropshire WV16 4LZ

United Kingdom

Tel/Fax: +44 (0) 1746 767739
Email:info@hemingwaykits.com

www.hemingwaykits.com

www.machine-dro.co.uk

Allendale Electronics Limited

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

Contact us
for.a Quote

We stock an extensive variety 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 encoders, to fit to
your machine tool.

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

Set of 4 Mics /(G-
0-100mm, 0-4” NS {-Eﬁ.

—

£164.95 incvar + FREE Delivery /Cjﬁ'r”

Quote issue number on ordering. \

www.machine-dro.co.uk

£ +44 (011992 450780 &2

| ‘ MEW200840_p008.indd 1

Proxxon have a brand new
catalogue filled with power tools
and accessories for miniaturists
and hobbyists. Small in size, big
on performance, perfect for
working in the kitchen or shed.
Engineered in Germany.

Call 0845 604 0064 or e-mail

email@brimarc.com
Brilarc

for a free copy.

5/6/08 16:36:54 ‘ |
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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

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

=|Spindle speed infinitely variable

45 - 2300 r.p.m.
Feed 0,085 and 0,16 mm

Centre distance 500 mm

Centre height 110 mm

Power 1.4 kW, 230 V, 50 Hz

Spindle speed infinitely variable 1
45 - 2300 r.p.m.

Feed infinitely variable O - 250 mm/min

el 5 YEAR WARRANTY (= v

&7 |Centre distance 350 mm

il |Spindle speed infinitely variable '

Longitudinal X-axis 600 mm
Transverse Y-axis 140 mm
Vertical Z-axis 280 mm

180 - 3000 r.p.m.

On ALL Wabeco Machines

iDGOOOE High Speed|

Centre height 100 mm
Power 1,4 kW, 230V, 50 Hz

45 - 2300 r.p.m.
Feed 0,085 and 0,16 mm

CC-D8000 E with safety
machine cabin and integrated
coolant unit, ball screws ,

tic 8-station tool
changer and base cabinat

e
Centre distance 600 mm
Centre height 135 mm
Power 2,0 kW, 230V, 50 Hz

Spindle speed infinitely variable
wabeco 100 - 5000 r.p.m. g
CNC machine tools Feed 0,085 and 0,16 mm
are offered with a variety
of CNC control and ) Y "
software systems and “ These lathes are incredibly quiet

and the speed adjustment is excel-
lent; no pulleys or belts to worry
about. “

can still be used as
manual machines.

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

o YNMARECA 1
e =

Barnack

Stamford

Lincolnshire

PEg 3DW

Tel: (01780) 740956

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

Pro Machine Tools Ltd

17 Station Road Business Park
Hobbymaschinen

www.emcomachinetools.co.uk

| ‘ MEW200840_p009.indd 1
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when you e
subscribe online

HURRY! Offer ends 15 July 2008

@) BY PHONE: 08456 777 807 quote ref. E842 (i) ONLINE: www.subscription.co.uk/mew/E842
Alternatively, you can complete the form below and return, with payment, to the address provided.

]
—¥o

UK ONLY SUBSCRIPTIONS: DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODE E842
[J1 would like to subscribe to Model Engineers’ Workshop for 2 years ()1 would like to subscribe to Model Engineers’ Workshop

(24issues) with a one-off payment of £63, SAVING 30%. and SAVE 22%, paying just £8.75 every 3 monhs by Direct Debit.

S " : " " (UK OMLY)

L I would like to subscribe to Model Engineers’ Workshop for 1 year ol i e o

(12 issues) with a one-off payment of £34.99, SAVING 22%.
Instructions to your bank or building society to pay by Direct Debit.
OVERSEAS SUBSCRIPTIONS: Originator's reference 422562

Lwould Iikgms_ubscﬁbe to M."—:'_lI'V for 1 year (12issues) with a one-off payment: [] Pay £8.75 every 3 months by Direct Debit (please tick) ‘G)B'e' it
! Europe (incl Eire) £50.40  [/ROW Airmail £52.80
A Of BAIK .. i B e i et
For all Canadian, North and South American subscriptions please call 001 732 424 7811 or go 1o WwW.Ewamags.com
— | Address OFDENK ..ot
PAYMENT DETAILS:
1 Postal Order/Cheque [ Visa/Mast | O Maestre | e
Please maks cheqes payable to Magicaia Publisting Lid andwiils cods EBA2ontherback e s s i POStCOR. ..cocoooiiismmisnisssimmiin
CardOIRr'S NAME...csvs s s ACCOUNE NOIEIRE...........c.ooooe s e ssrmssmmessssssmsssrssmmesissns
Card no: (Maestro)
I I O T — Date....
Expiydate....................... Swilshissueno. Valid date. Sotcode[ | || | ][ [ ] Account number| [ Ll L [ ] ]
Instructions to your bank or building society: Please pay Magicalia Publishing Lid,
Signature Date e e s Direct Debits from the account detalled in this instruction subject to the safeguards assured by the
o e Direct Debit Guarantee. | understand that this instruction mayy remain with Magicalia Publishing Ltd and
YOUR DETAILS: if so, details will be passed electronically to my bank/building society.
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The Harrogate Exhibition

Well, | went to the Harrogate Exhibition and
thoroughly enjoyed myself. It was again an
excellent exhibition. Lou Rex, the organiser
and his team of helpers put on a grand
show. | wandered around for a couple of
days talking to readers and the trade as
well. | spent too much money as usual but
| only visit exhibitions twice a year so feel
justified in spending a few pounds.

Slight changes to this issue

| have had to make some slight alterations
to the contents of this issue. While at
Harrogate (or possibly just before) | picked
up a nasty little bug. It was probably food
poisoning but could have been a virus.
This has left me with insufficient time to

do the Practical Engineer (fitting a chuck

to a backplate) and the MACH 3 articles.
Scribe a Line is also absent. Fortunately,

I had finished well over half of this issue
before travelling to Harrogate. Dave Fenner
stepped in and edited a couple of articles
for me and also wrote the Harrogate review
pages, thank you Dave. | have taken this
opportunity to ask Dave to update us on

his motorbikes and workshop and his
commentary appears next.

Hark back to the workshop -
Dave Fenner writes;

| have to confess to being something of

a “grasshopper mind” and therefore am
totally unsuited to long term dedication
to a single project. Since vacating the
editorial chair, a number of projects

and shifts of interest have taken place.
Regarding the bikes, the mechanical work
on the Bonneville reached an effective
conclusion with the rebore and wheel
rebuild but a tank repaint is still an the
cards, the Rickman was fitted with home
made rear pegs, and the Honda burst into
life at the first kick this spring after the
winter lay up.

Working with the Mini-Lathe has
occupied a large slice of time aver the last
six or seven months, and regular readers
will be familiar with the series of
outcomes described in the pages of MEVY.
At Harrogate, [ collected a sizeable chunk
of cast iron from College Engineering, and
I hope that lurking inside it, is an extended
cross slide, just waiting to get out.

A device, which | briefly started to
investigate, is the Hilsch vortex tube. |
had come across a reference to this in a
tooling supplier leaflet, which advertised
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a device based on this principle for air
cooling workpiece’s, thus offering a
cleaner alternative to liquid coolant.
Compressed air is fed tangentially into
the tube and exits at opposite ends, one
end becoming hotter and the other
colder. My Mark 1 version did indeed
show a few degrees of difference, but
would clearly need improvement for
effective work cooling. Any reader
interested in following this up, will find
starter information on the internet by
Googling "Hilsch vortex tube”.

The escalating price of oil has caused a
reappraisal of domestic and workshop
heating and the re-commissioning of the
(for several years) neglected multi-fuel
stove. A recent offer of about four tons of
beech was thus too good to miss, but left
me with the problem of splitting the logs.
Another one of these “method
investigations” ensued, and, if our editor
agrees, I'll report briefly on this in a
future issue.

The Denford Orac CNC lathe has now
been retro fitted with Arc drivers
controlled from a PC running Mach 3
software. One notable job done on the
machine was to cut the tread profiles on
four wheels for a driving trolley. At present
this looks a bit like a “seven and a quarter
gauge skateboard”, but it is intended to be
coupled to a “Toby " style electric tram
engine. From an ergonomic viewpoint the
Orac still leaves much to be desired, but if
is fully functioning and the new software
is light years on from the original. Again,
with editorial agreement, the refit may
form the subject of a future article, which
would include circuit detail for the
interface board designed by John Curtis.
(Yes please, Editor.)

Away from machines and tooling, a
couple of engine projects have occupied
my mind. Many model engineering
projects require the use of castings and it
seems to me that one of the barriers,
particularly to the newcomer, is the cost of
castings and of raw materials especially
the copper, brass, bronze variety.

The first was a water cooled horizontal
four stroke engine (1.25in bore x 2in.
stroke) designed mainly “on the hoof”,
using material to hand from the scrap box.
It has been run successfully and when the
slow running carburettor settings have
been sorted out, it may be the kind of
thing that can be set up as an operating
display, with the ability to chug away for
hours at a time (like full size stationary
engines) rather than the short duration
runs usually seen.

The second is a home design based on
the advert picture of the Stuart Puffin
oscillating steam engine. It is built mainly
from 5/&in. square aluminium bar, and
after a hesitant start, followed by a fair
time spent running in, it now purrs away

ON THE

EDITOR’S BENCH

quite happily on about 8psi of
compressed air. Clearly these latter
projects do not relate to MEW, but short
write ups may be offered to sister
magazine “Model Engineer”.

Articles in this issue

Harold Hall has written about making and
using drill jigs and, at a reader’s request,
has described his saddle stop. While
designed for a Myford lathe, this stop
could be adapted to almost any make of
lathe and will be a useful accessory for
most readers. It is different from the stop
| described last month in the Practical
Engineer series as it can be used on a
Myford fitted with a gearbox which my
version could not. Jim Whetren has built
a useful swivelling base for his vice and a
spin indexer. He is also responsible for the
really quick change toolpost article.

We also see the conclusion of the two part
grinding wheel article and the start of a two
part article on workshop furniture. Anything
that helps to keep the workshop tidy and
tools in check should make good reading
and if you put one or two of the ideas into
practise, it makes the workshop so much
easier to use. | speak from experience, | am
one of the most untidy workers ever, getting
tools out and not putting them away. | have
to make a big effort to tidy everything away
after use. Sometimes | just used to buy the
drill or tap again rather than spending hours
looking for it, not so easy now | live in the
middle of nowhere.

SIEG/Arc Euro Trade
KX1 CNC mill
Ketan of Arc Euro Trade has sent me the
following. “Can we expect to see an in
depth independent review of the Sieg KX3
& KX1 anytime soon? | do not see how
you can expect orders from serious users
without it. MEW is a waste of time in this
respect. Will the editor ever get down to
cutting metal?” This was from Terry Tusin
by feedback form to Arc Euro Trade.

| think Mr Tusin has misunderstood the
reasons for the MACH 3 series. The prime
intention is to teach you how to set up and
program a CNC mill. Yes we will start
cutting metal but | have deliberately kept
the page length short so as not to upset
too many readers and | have shown how
to set up the X, Y and Z datum'’s and how
to set up the tool offsets table. We do have
to walk before we can run. The articles will
get very complex as the series moves on
and hopefully even the most competent
CMC programmers will learn something
useful. Please bear in mind that | too have
to learn as | go as although most G code
programming systems are similar, they
are not all exactly the same and MACH 3
is no exception.

Continued on page 58...
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MAKING AND

USING DRILL JIGS

Harold Hall increases accuracy and productivity

he understandable desire of

the workshop owner to make

immediate progress on the job

in hand means that pausing

to make a useful item, such as
a drilling jig, is all too often a task that is
bypassed. What then are the purposes and
benefits of a temporary halt to the project?

Putting the reasons for making a drilling

jig in a nut shell, they are; ease of carrying
out the task in hand; increased
productivity, especially where a batch of
parts is to be made; consistency of the
parts for which the jig is being used and
greater accuracy! Of course, in many
cases a component will benefit by more
than one of the above conditions when a
jig has been made and used. Let us
consider therefore what is probably the
simplest jig possible and one that gives all
the above benefits.

A simple drill bush
Consider the need to make a fairly
common component such as that shown
in Sk. 1. It can be seen that this is a split
collar intended to be clamped onto a
spindle and having machined the recess,
@ it must be drilled and tapped to take the
cap screw for clamping the part. However,
with the limited access to the recess,
marking out the position is far from easy
but with a simple bush that fits into the
recess there is no problem, see photo 1.
Once the hole has been started, the bush
can be removed for completing the hole
unaided. This simple device satisfies all
the above reasons for making a jig as the
following explains.

1. With making the drill bush taking only a
couple of minutes, it is certainly easier
than attempting to mark out the position
of the hole, even for a single item.

2. If a batch of parts is to be made then
the time taken to carry out the process
would without doubt be reduced.

Sk. 1

D
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Photo 1. A simple drill bush makes this
task an easy one.

3. With more than one part being
made, a consistent result would
certainly be achieved.

4. With the bush having been made a
close fit in the recess, a high degree of
accuracy would result, even for a single
component.

Photo 2 shows a similar but slightly
more complex task where a hole needed
sighting in a split bush butin line with

a hole in the frame into which it is to be
fitted. Photo 3 shows the reason for the
requirement.

More complex requirements
Most applications for a drilling jig will of
course be more complex than the single
bush shown above but will range from the
quite simple to the very complex. They
will also come in very many forms with
two factors particularly having an impact
on this. Obviously, the greater the number
of parts to be made using it the greater

is the justification for making a more
complex jig that will better achieve the
aims, typically, productivity and accuracy.

Phote 2. With a hole having to line up
with a hole in the frame, a longer bush
achieves the required result.

Model Engineers’ Workshop
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Photo 3. This sows the reason for the operation in photo 2.

Secondly, and the one that cannot be
covered in detail in this article is the very
wide range of workpiece shapes that exist.
Because of this, only some pointers in
their use can be covered.

Having chosen to consider a drilling jig
for the part being made, there are three
factors that have to be decided upon.

First, will the jig simply be a flat plate
requiring external devices to position and
hold it in place, or will it be complete with
provisions for locating and clamping the
part into the jig?

Secondly, will the jig just mark out the
position of the holes using a smaller drill
thamn the holes ultimately required, or will
it enable the holes sizes required to be
drilled directly?

Thirdly, is the drill to be guided just by
the plate with which the jig is made or are
hardened bushes to be fitted.

Whilst the above cover the basic design
of the jig, there is a fourth decision that
needs to be addressed, that is, what level
of precision is required in the hole placing?

| should add at this stage that my
comments relate to drilling what are
essentially flat items, beyond that,
workpieces could range from a simple
bracket to complex shaped items.

Flat platejigs

The simplest form of flat plate jig will be to
use the first one of a batch of parts being
made as a template to position the holes
in the remaining ones. This is relatively
straight forward but if the part is quite thin
and has large holes, say 10mm diameter
into 4mm thick, then it should be used
solely to mark out the hole positions using
a smaller drill, say 3mm diameter.

For a small batch, say 10 to 25 off, then
making basically the same part but out of
thicker material should enable the 10mm
hole to be drilled through the template
directly. A plate thickness equal to or
greater than the largest hole diameter
should be aimed at.

At what stage you start to used hardened
bushes will of course depend on many
factors and it is therefore impossible to
give a precise ruling. Typically, with the jig
having a 10mm thick plate, 200 or more
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holes at 4mm diameter may be perfectly
acceptable. However, at 10mm anything in
excess of the 26 mentioned above may be
a problem. This would certainly be the
case if the drill chuck was not that
accurate and the end of the drill did not
run true. In this case, the soft jig plate
would soon be opened up.

The above methods do of course depend
on the number and position of the holes,
being such that adding clamps can be
done without blocking out the position of

some of the holes. You could of course
drill some holes and then move one of the
clamps to enable more to be drilled but
this is rather messy and only acceptable
for a very small quantity of parts.

Very useful forms of clamp for the
process are the non standard form of
toolmakers clamps, available from Arrand
Engineering, shown in photo 4 and in use
in photo 5. The process shown does rely
on the hole sizes being small enough for
the assembly to be safely hand held.

The flat plate jig approach is particularly
appropriate where large (say wider than
75mm) flat components are to be drilled in
smallish quantities. In this case, making a
more complex jig would be expensive and
only appropriate where large quantities
are involved.

A variation of this type of jig worth
considering is to make a larger plate and
fit pins or screws around the edge to
locate it onto the part being drilled, see Sk.
2. Clamps as in photo 5 would still of
course be necessary.

Two part jigs

| use the term two-part loosely meaning

a jig with top and base plates. Locating
posts, clamps and bushes, would add
other parts. These have considerable
benefits over the top plate only jig but are
of course more complex to make and in
most cases only applicable where larger
quantities are to be made. However, this
may not always be the case and necessity
may dictate otherwise.

Where a larger quantity of parts is to be
drilled then stacking the parts, enabling
more than one part to be drilled at a time,
would be worth considering and is a

Photo 4. A form of toolmakers clamp that
has distinct advantages in some cases.

A- DRILL GUIDE
OLES

H
B - WORKPIECE
C - WORKPIECE
GUIDE PINS

Sk. 2
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Photo 6. A distinct advantage of the clamp seen in photo 4 is that it
can be fastened to the machine table for heavier drilling applications.

Photo 7. Some very small parts having been drilled.
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Photo 8. The um'afo location
for the parts in photograph 7.

Photo 9. The jig that made the
process of drilling the parts in
photograph 7 an easy operation.

definite advantage of the two part jig. This
though would depend on the thickness of
the parts being drilled, say three off if
3mm thick but only two off if 5mm.

One such area where two part drill jigs
are very beneficial is in the manufacture of
very small parts. These can be so small
that marking them out accurately by hand
is almost impossible. Being small though,
drill sizes will also be small and clamps
and drill bushes are therefore unlikely to
be necessary.

Photo 7 shows some parts that were
required for a model of a Monmouth cart,
photo 8. As only ten parts were required, a
simple flat plate jig would have been more
than adequate had they been larger but
working at such small sizes, the jig seen in
photo 9 was all but essential.

From the photograph, it can be seen that
it consists of a base and a top plate with six
pins to locate the part being drilled, that is,
one either end and two on each side. The
pins are long enough to locate the top plate
also. Note that the lower plate is thicker so
as to adequately hold the pins.

When working at this size, making the jig
accurately would still need some
considerable skill if made and marked out
by hand. Because of this, using the part's
dimensions and the diameters of the pins,
the co-ordinates of the holes to be drilled
in the jig were calculated. With that done
the holes were positioned on the milling
machine using the micrometer dials on the
lead screws to set the holes in the
positions calculated. With that done, the
parts were placed into the jig three at a
time and drilled. The jig certainly met all
four benefits that | laid down at the start,
that is; ease of use; improved productivity;
consistency; and accuracy. Incidentally, the
hole size was Tmm and drilled with my
mini sensitive drilling machine, photo 10.

Model Engineers’ Workshop
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Photo 10. The hole size was Tmm and a
sensitive drilling machine was required.

Larger drill jigs
Larger versions than that above will work
similarly but will no doubt need larger
quantities to be made to make them
worthwhile. If the job in hand requires
a quantity of say 20 plus, then making a
jig is worth considering, especially if the
project requires accuracy and consistency
of the part being made. Sk. 3 shows a
larger wversion of that seen above and
whilst following the same principles
it includes a clamping facility that is
preferable for larger parts and holes.
Earlier in the article, | referred to
accuracy being the fourth consideration.
The holes in the small jig above were
placed using the mill's micrometer dials,
not so much that accuracy was crucial
but at such a small size, even an error of
only 0.2mm, if marked out manually,
would be visually very apparent on such
a narrow item, being just 3mm wide.
Some larger components would also

need their holes accurately placing, say if
setting out gear centres, but for others,
marking out the holes in the jig plates by
the rule, scriber and square method
would be more than adequate.

Bushes

If the quantity and size of the holes to be
drilled is considered to warrant it then
hardened bushes should be fitted to the
jig. Sk. 4 shows the normal form though
they can be made without the head.
Making these is straightforward with
silver steel being the obvious choice of
material to be used in the home workshop.
The sketch shows the shank having two
diameters, the smaller being a close
sliding fitin the hole in the jig enables
the bush to start in line with the hole.

The top third of the shank should be a
tight fit in the top plates but not so tight
that it distorts the plate which could be

a problem, particularly if the jig is quite
narrow. For reasons that will be explained
later, the bush should have a polished
finish on its shank and head.

Having made the bushes, they require to
be hardened and for the reader who is not
that conversant with the process the
following should help.

Hardening and tempering
Readers who are experienced in hardening
and tempering steel components can
bypass these notes. You probably know
more about the subject than me. | having
done no more than harden the occasional
cutter. That having been said, any failures
that | have had were with my early
attempts so | now appear to be on the
right track.

If you are not yet equipped for the task
then you will need a brazing torch, a
brazing hearth and a pair or two of large
pliers that you do not mind abusing in the
flame. For occasional use with small
items, a small brazing torch with built in
gas canister will do fine. For the hearth, a
few house bricks will do as a last resort,
but much better to get some firebricks
from the local builder's merchant. You will
of course need a bucket of cold water
though some do recommend oil but | find
water adequate for my requirements.

Place your bushes in the corner of the
hearth and heat them until they are a bright

A-DRILL GUIDE HOLES

B - WORKPIECE

C - WORKPIECE END STOP

D - WORKPIECE CLAMPING
WING NUTS

E - JIG TOP AND BOTTOM
PLATES

F - WORKPIECE AND TOP
PLATE GUIDE POSTS

Sk.3
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A B

NOTE:

‘"A'TO BE A CLOSE SLIDING FIT IN

THE JIG'S TOP PLATE, WITH ‘B’ BEING A
TIGHT FIT. EFFECT SHOWN EXAGGERATED

'C' TO BE A GENEROUS BELL MOUTH

OPENING IN THE BUSH TO HELP GUIDE
THE DRILL BEING USED

Sk. 4

red colour, boiled carrots often being
guoted as a good reference colour. This
though is an over simplification of the
requirement as colours can so easily take
on a different impression depending of the
ambient light levels. For fire safety reasons
most will chose to carry out the task
outside so it is essential that on a sunny
day you find a shady place to carry out the
task, also out of the breeze if windy.
Something to just shade the workpiece will
not be sufficient. Itis essential that you are
in total shade so that your eyes become
tuned to the lower light level. With that
requirement being met then boiled carrots
is @ good comparison.

Having heated the bush to that level it
does need to be held there for some time,
five minutes being about right. The time is
dependent on the workpiece’s bulk and for
thicker components a longer time will be
required; you may like to seek out more
guidance on the matter, ref. 1. During the
time that you are holding the temperature
at the appropriate colour, you will have to
remove the flame every few seconds from
the part being hardened to stop it getting
hotter, care is therefore needed.

Once it has been decided that the part
has been held at the tem perature
sufficiently long, it must be removed from
the flame and quickly plunged into the
water. Whilst in the water it must be kept
on the move so that the part is
continuously in contact with cold water,
removing it only when it has fully cooled.

The part will now be too hard, and
therefore brittle, for almost all purposes
and needs to be tempered. The amount
though depends on the parts ultimate use,
typically softened very little for a lathe tool
but much more for a spring. In the case of
a drill bush, | have no data to give me a
value but would suggest somewhere
around the middle of the two extremes.

The process is the same as that for
hardening, that is, heat to the required
temperature and then rapidly cool in
water. There the similarity ends though as
the temperature is much lower. Ideally, the
part would be heated in a temperature
controlled oven as the tempering
temperature is even more critical than that
for the initial hardening. This though will
be a facility that the wast majority of home
workshop owners will not have access to
and the brazing torch will once more have
to be used.

Again the part's colour will be used to
determine that the correct temperature
has been reached, not red heat this time
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but by the colours that develop on a
metal's surface at lower temperatures.
For the colours to be seen adequately, the
metal must have a polished surface and
because of this the black surface that
resulted when hardening the component
has to be removed and the surface
polished. The reason for polishing the
surface when the bush was turned should
now be obvious as if the bush was left

with a rough turned surface, it would
now be difficult to polish it in its
hardened state.

When tempering cutting tools that have
a shank, it is normal practice to apply the
heat to the non working end and watch the
colours run up the shank to the working
tip, a process that has two benefits. The
main one being that the critical portion of
the tool, the cutting edge, is outside the

Photo 11. A versatile cross drilling jig.

Photo 12. The cross drilling jig in use on the top slide. Note how the jig
has been made to hold the part exactly at the lathes centre height.
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flame and the colour can be seen more
easily. This is especially so when the cutter
has to be left quite hard and needs the
colour to be only the lightest straw shade.
The other advantage is that the shank,
being in the flame, will be the hottest and
therefore is tempered to a higher degree.
This gives a softer shank with a harder
cutter and is obviously better as the softer
shank will be less likely to fracture.
Unfortunately, the above tempering
process is not possible with a bush as
there is no shank to which the heat can be
applied. One process often suggested to
overcome this prablem, but one that |
have not tried, is to lay the componentina
bed of sand in a metal tray being heated
from below and watching as the colour of
the part changes. An alternative is to
provide the bush with a temporary shank
by fixing it to the end of a short piece of
steel with a screw and then using the
same process as for a cutter with a shank.
Having briefly explained the process of
heating the part, it must still be decided
what colour the bush should be heated to
give. The colours range from the lightest
straw colour at the lower temperature
through to a dark blue at the higher
temperature and span a range of very
roughly 200 to 300 degrees centigrade. For
a drill bush, | would suggest a mid range
colour where the straw colour has
developed into a dark orange and where
the blue colour is just beginning to appear.
When the colour is reached, the part must
be plunged into the water in the same way
as when being hardened. However, there is
a difference, that is that it must be done
very rapidly as the heat in the shank will

Photo 13. A jig for
drilling 6 holes on a
PCD together with a
locating plug. It has
two sets of six holes
for slightly different
diameters.

Photo 14. The cylinder
being drilled.

Model Engineers’ Workshop
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Photo 15. The end cover being drilled.

cause the colour at the working end to
continue changing, any delay and the
device will be tempered at too high a
temperature. This is particularly a problem
when tempering a tool with a large shank
and a small head, typically a boring tool.
As a drill bush is relatively bulky this
should not be a problem in this case.

Three drilling jigs

Early in the article, | stated that drilling
jigs could be used for a very wide range
of tasks and that as a result it could only
cover the subject generally. However, to
encourage the reader to consider their use
more often, | will finish briefly with three
actual examples, two quite common and
the other very special.

Without doubt, no other workshop task
has produced more designs for a drilling
jig than the task of cross drilling a shaft or
collar, illustrating that in most cases there
is not just one design for the job. The
methods also show that design can range
from the very simple to the quite complex
as examples published in MEW have
shown, ref. 2. Photo 11 shows a very
adaptable jig that can be used either on
the lathe top slide as seen in photo 12, or
with it having a flat back, on the drilling
machine. This is commercially available in
kit form with its construction having been
featured in MEW, ref. 3.

The second jig is for a common task in
the home workshop involved in model
engineering, which is drilling the end
flanges and cylinder block of a typical
steam engine. Photo 13 shows the jig and
a plug for locating it when drilling the end
of the cylinder as seen in photo 14. The jig
positions itself directly onto the end
covers for drilling as these have a small
boss for locating them when fitted to the
cylinder block, photo 15.

If the jig is marked out using a rotary
table or a dividing head then accuracy is
guaranteed and as four sets of holes are to
be drilled then making the jig is more than
worthwhile. The jig is worth making if only
for the accuracy of the results, photo 16.
Incidentally, since the holes were drilled in
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the jig in photo 13, a second set of holes
has been drilled should you be confused.

The third jig is very special and is
unlikely to be required in the home
workshop, that is, unless the owner is
going to make the boring head, ref. 4,
where it will be all but essential. The task
is to produce a partial hole on the edge of
a round component and for this to be
tapped M6, a seemingly impossible task as
about a third of the hole is in the
component with the other two thirds
appearing to be in fresh air.

For this to be achieved, a drilling jig was
produced with a close fitting hole into
which the component being made was
fitted. This was then drilled as shown in
photo 17 and the two, that is the part and
the jig, tapped before the workpiece was
removed. Photo 18 shows the jig after
being used together with the required
component, this having been completed
with other operations since being drilled
and tapped. The partially tapped hole can
be clearly seen in the component, also in
the jig itself. If required, the jig could have

Photo 17. Using a jig to drill
and tap a partial hole in a
round component.

Photo 16. The parts having been drilled.

been used for more than one part by
drilling more holes round the periphery of
the large hole, though in this case only
one part was needed. Even with there only
being one part to be made, the jig was all
but essential as an alternative method
would have been difficult to find.

Not just a scriber

and centre punch job

| do hope this article has convinced you
that positioning holes in a workpiece is not
always a rule, scriber and centre punch
task, but that there are other, and often
better, methods for placing a hole in the
required position. B
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Engineers’ Workshop, issue 126, page 12.

Photo 18. The jig plus
the part having been
drilled and tapped
whilst fitted to it. Note
the partial M6 hole on
the front face. Other
operations have though
been carried out on the
part since the hole was
drilled and tapped.
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THE C3 MINI LATHE ©

Dave Fenner adds DRO hand wheels to the topslide and cross slide and also fits
taper roller spindle bearings and finally examines the radius turning attachment

efore launching into the

substance of this article, |

would like to thank Mr G

MeLatchie who wrote to me

giving details of some of the
equipment he has devised for use with the
Mini Lathe. A bracket has been made to fit
the toolpost, which allows a conventional
mains powered pistol drill to be located
and used on work held in the chuek. For
heavier items, this would clearly deliver
considerably more power than the mini
tool suggested in the last article. He has
also engineered a toolpost mounting for
the Arc tailstock turret system, preferring
to mount this on the cross slide rather
than in the tailstock. A further refinement
is the use of the hex drive system,
frequently found as adapters for cordless
tools, to give a quick change facility,
perhaps for drilling and tapping.

DRO handwheels

One of the accessory kits offered for the
lathe by Arc is the DRO arrangement for
the topslide and cross slide, which take the
form of a readout assembly fitted behind
each handle. As the readout electronics
are “geared” to 20 tpi, the system requires
a different screw pitch and hence the kit
includes replacement lead screws, also
@ the cross slide feed nut and topslide base,
each of which is appropriately tapped. The
kit arrives in moulded protective expanded
polystyrene packing, the individual
components being further wrapped and
protected, photo 1. Also included is a

six page instruction leaflet which gives a
series of clear captioned pictures.

Critics will point out that these DRO's
operate by measuring rotation of the
particular screw, hence unlike slide type
readouts, they will not correct for backlash
so you need to remember to work
consistently in one direction. For lathe
work, unlike milling, it must be said that
this is unlikely to be of great significance
since most tools will be operated in one
direction. What they will do is first change
the screw pitch from 1Tmm to 20tpi, which
means less handle twirling between
extremes. Secondly, you will no longer
need to count turns and finally you will be
able to switch between imperial and
metric readings at the touch of a button.

mes

3

i
Photo1. The DRO kit showing interior
wrapping and protective outer.
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Cautionary note

If your workshop is like mine and
unheated, all the equipment will be
subjected to variations of temperature and
humidity, those experienced during the
winter months being of particular concern.
Notably this winter, my solar powered
calculator went completely haywire and as
usual, the digital calipers gave me a low
battery signal. The same type of battery

is fitted to the DRO handwheels, and in

Photo 3. ....and the protractor scale detached.

one case this too had “gone down" in
storage. A couple of spares are included
with the kit. For cold workshop conditions,
it may be worth considering removing
the batteries after work to prolong their
life. Battery changing involves removing
acouple of small screws to release

the compartment cover, fine if you are
regularly working on minute parts, but
for the more cack handed like me, this is
an opportunity to lose screws. An easy

Model Engineers’ Workshop
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Photo 4. Upper section and scale

reassembled on new base.

alternative would be to fit the battery
cover, omit the screws, and apply a piece
of masking or electrical tape as a retainer.

In a similar vein, it must be noted that
these DRO units are not proof against the
ingress of oil or coolant suds. So if you
use coolant on your C3, then | suggest it
be applied sparingly by brush. (In any
case you do not want it getting into the
motor or control electronics.) Flooding
with high pressure coolant as per
industrial practice is definitely not on.
Again, one of my dodges for winterisation
of equipment is to spray generously with
WD40. Clearly this should not be allowed
on the readout surface. | have been told
that in one model engineering club,
members who use these devices, have
come up with a slip on protective cover,
which might be made from a thin brass
frame and Perspex window.

Topslide conversion
For the Topslide readout conversion, the
main stages are as follows;

Slacken the gib screws and wind back
the handle until the screw disengages then
slide off the upper part of the topslide.
Remove the handle and feed screw, photo
2. Remove the protractor scale, photo 3
and transfer to the new base. Remove the
two Allen screws holding the topslide base
and lift this away to fit the replacement.
Lubricate, then slide the upper section
onto the lower dovetail and adjust the gib
screws to allow the slide to be moved by
hand but with some resistance, photo 4.
Apply Copaslip or similar lubricant to the
feed screw then wind this in, photo 5.

Fit the replacement feed screw retainer,
then its two retaining screws. Check that
the feed screw rotates freely as the screws
are tightened. Slide the DRO head over the
screw, then fit a small set screw ensuring
that it enters the keyway (shown in photo
6) in the feed screw. Fitting this (for me)
tiny M3 grubscrew really had me wishing
for smaller fingers, however, the technique
adopted was to magnetise a small
jeweller's screwdriver after which,
engaging the screw proved to be no
problem. Next fit the three screws which
retain the head. The supplied label may
then be applied to hide these screws. The
operation is completed by adding the
shroud, spacer washer and handle.

After fitting the DRO head and its three
fixing screws, | encountered a minor
problem in that the shroud would not
enter its mating counterbore in the head.
The second assembly (still in the box) was
also checked and found to be the same.
The cause may be just the paint applied to
the head and certainly the solution proved
to be quite simple. A scraper was gently
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Photo 7. A scraper is employed
to ease the counterbore.

Photo 8. Canting the readout head improves clearance.

worked around the bore, photo 7 and after
a couple of minutes, the shroud slipped
easily into place. The second head was
given the same treatment.

Having fitted the topslide DRO, it was
noted that it might be possible for it to foul
the tailstock chuck when turning small

diameters. An alternative mounting
position is therefore proposed, rotating
the head 60 degrees towards the operator,
photo 8. This brings it back away from the
machine centre line and the tailstock
chuck. In order to try out the mod quickly, |
simply set the mounting bracket up in the

2/6/08 10:58:46 ‘ |
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Photo 9. Picking up the hole position.
Note spacers need to be added to avoid marking chuck.

mill, on a rotary table. This made it easy to
pick up on one of the existing holes, using
a 2.5mm drill, photo 9. Next, index round
60 degrees then drill 25mm for three
equally spaced positions at 120degrees.
Note that photo 9 was taken before the
two parallel spacers, visible in photo 10,
were added. The three locations were first
spotted with a centre drill before drilling
through 2.5mm, photo 10 and tapping M3.
As mentioned in earlier articles, the tap
was kept square to the work by my
general purpose tapping guide, photo 11.

After completion of the work, the bracket
was refitted and the head reassembled,
now canted over. A secondary advantage
of this modification may also be that the
battery compartment is now more
accessible. This mod could be carried out
using the Mini-Lathe to miark out and
perhaps drill the holes. This would entail
fitting the headstock dividing attachment
(60 tooth wheel) and the guided punch,
then gripping the bracket very lightly in
the three jaw chuck. The punch should
then be accurately aligned with one of the
existing holes, and the chuck tightened.
Then index round 60degrees and punch.
Repeat for positions 2 and 3 at 120 degree
intervals.

Cross slide conversion

Details of the conversion parts are
shown in photo 12. For the cross slide,
the sequence is generally similar, but
starts with the removal of the two cap
screws holding the feed nut in place.
This is then removed by winding the
handle. The existing screw and retainer
are then removed and the new ones
fitted. The feed nut (screw holes facing
upward) is then wound on to the screw,
photo 13, the two cap screws fitted (but
not tightened) to retain it and then the
head and handle fitted. A series of steps
is given in the instructions to adjust

the feed nut. These aim to first set its
height to match the leadscrew, {using the
middle screw jacking downwards) then
to eliminate backlash by a slight tilting
action induced by the front and rear
retaining screws, and are as follows:

1} Loosen all three screws.

2) Wind the cross slide out towards the
operator until it contacts the dial.

3) Tighten the centre screw until the
handle becomes stiff to turn.

4) Loosen the centre screw until the
feed handle just turns freely.

Photo 11. ....then tapped
ensuring the tap is held
perpendicular to the
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Photo 12. The new components for the cross slide conversion.
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5) Tighten the screw nearest the operator
until the handle becomes stiff to turn.

6) Slacken the same screw until the
handle just turns freely.

7} Nip up, but do not tighten, the third
screw farthest from the operator

After fitting both read out heads, it was
felt that these are accessories which will
be very much to the taste of many
enthusiasts, but perhaps not all. On one
hand, they offer major advantages in
giving a clear reading of the dial position,
the facility to zero at any point, to avoid
counting (miscounting) handle turns and
to instantly change from imperial to metric
readings. On the other hand, as can be
seen from photo 14, rotation of the
topslide is now restricted but still can be
moved in excess of 30degrees. Whether
this restriction is a cause for concern will
depend very much on the type of work
undertaken and techniques practised.

Bearing change

If my understanding of history is correct,
the Mini Lathe was based on an earlier
Russian designed machine, which featured
a headstock fitted with a pair of taper roller
bearings. The Chinese manufacturers
decided to change the specification of

the bearings and employ ball bearings,
which fitted the same housing and shaft
dimensions. It may be that this was a cost
driven modification, or it may be that they
considered the maximum spindle speed

of about 3000 rpm to be better handled

by ball rather than taper roller bearings,
which can also generate significant drag if
installed with excessive preload.

Far the vast majority of work, the ball
races fitted as standard, are quite up to the
demands placed upon them, however in
the best model engineering traditions of
quarts and pint pots, some owners wish to
fit bigger chucks and turn heavier chunks
of metal and in these situations, the extra
load capacity and stiffness offered by
taper roller races can convey advantages
in terms of reduced vibration and
improved finish. From one bearing
catalogue, it appears that in this instance,
the load capacity of the taper roller
bearing is about double that of the
corresponding ball race.

The procedure is essentially that of
unscrewing various parts at the change
gear end, releasing the bearing retainer
and drawing the main spindle out and
over the bed. Mote that some modern
versions of the Mini Lathe have a speed
sensing disc which must be refitted close
to the same axial position {requiring
modification to spacers). Earlier machines
may not embody this. Due to the TR
bearings having a different axial
dimension to the originals, after fitment,
the spindle will move towards the tailstock
by about 1.25mm and the dimension
between the inner faces of the two inner
tracks will increase by some 2.5mm. When
they undertake bearing conversions, Arc
inserts a machined spacer (with keyway),
however, if the lathe has already been
dismantled, then this requires the use of a
second lathe. An alternative approach is
therefore proposed which is intended to
give the same result but arrived at more
easily by the home enthusiast without
access to additional machinery.

Photo 15 shows an early state of play
with the chuck, splashback, change gear
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Photo 15. Change gears removed and
tumbler cluster screws slackened.

Photo 16. Two C spanners
used to remove the ring nuts.
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Photo 17. The control panel detached, the sensor

board is still held in place on the headstock.

-

Photo 18. Close up showing
the slotted opto sensor.

Photo 19. The sensor disc and spindle
spacers can be seen through the aperture.

Photo 20. Three screws are accesses through holes in the flange.
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cowver, and gear train removed. The two
Allen screws retaining the tumbler
assemble have also been slackened. In
photo 16, this has also been taken off, and
a pair of C spanners is used to release the
two ring nuts on the spindle. With these
cleared, the steel gear can be removed,
(and its key carefully stored). To release
the drive pulley, its circlip is removed,
after which the belt can be “walked” off
the pulley and the pulley slid off its shaft.
This then gives clearance to remove the
rear bearimg cover after undoing its three
Allen screws.

The four screws are then undone,
allowing the control panel to be drawn
back. Photo 17 shows this and the location
of the speed sensor board, which is still
fixed to the headstock. This small board
can be seen in photo 18, the slotted sensor
being visible. The aperture in the
headstock can be seen in photo 19, and
through it, the slotted sensor disc.

Attention then turns to the front end of
the headstock and removal of the three
screws holding the bearing cover, photo
20. The way is now clear to draw out the
spindle. It will depend on the particular fit
of your machine as to whether this is easy
or difficult. After a couple of perfunctory
taps with a mallet, | chose to set up the
puller arrangement whose components
(M10 screwed rod, square RHS, and
aluminium flat) are shown in photo 21.
Photo 22 shows the thing in use. From
photo 23, it can be seen that during the exit
process, the front bearing was forced along
the spindle making contact with, and
bruising the nose of the key, photo 24. This
minor damage was dressed off with a file.

To remove the bearing from the spindle,
Arc recommends the use of a hydraulic
press with suitable attachments.
Unfortunately no suitable attachments
were to hand so two other methods were
tried, both successful. The first harks back
to my student days in the 60's, when |
needed to remove the bearing from a rear
half shaft on a 1936 Singer Le Mans. A trip
to the local garage provided the answer.
They kept a block of lead especially for
such duties, parked in a corner on the
floor. The shaft was simply held vertical
and smacked down on the block. After a
few whacks, the bearing fell away. My
alternative is a block of aluminium, photo
25 and, as with the lead, the softer
material avoids damage to the spindle
end. Alternatively, photo 26, shows a
gadget knocked up a few years ago which
also worked here. It was intended as a
spring compressor for suspension struts,
the compression being applied by two
lengths of M16 screwed rod.

It then remains only to dismount the
bearing left in the rear of the headstock.
Arc use a purpose made gripper and a
slide hammer. Whilst | could lay my hands
on a slide hammer, a gripper was entirely
another matter. | therefore resorted to
using a brass drift inserted through the
headstock (and the interior parts).

The way was now clear to consider
reassembly and whereas Arc produce and
fit a purpose machined spacer, it was
thought that for many home workers, it
would be easier and equally effective to fit
two spacer rings, one immediately inboard
of each inner track. Each is easily made
from a short length of wire, 18g at the
front, 0.8mm at the rear. The frontis a
simple ring made by winding the
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Photo 21. Components for a “Heath Robinson” puller.

galvanised soft steel wire around a bar
(say about 25mm diameter to allow for
spring back). | wound on about three
turns, then snipped to size. That for the
rear is treated similarly, but was made
from 0.8mm Mig welding wire. After
forming to a circle, more bends were

Photo 23. The front

applied to give a “wawy” washer effect. bearing has been pulled
The two rings are shown in photo 27. along the spindle to
Once installed, as the rear bearing is contact the key....

adjusted up, this will then apply pressure
to the stack of spacers, gear and sensor
disc, bringing them back close to original
axial position. One other small mod is Photo 24. ....causing slight
suggested by Arc. A small step is turned bruising to the nose of the key.
on the rear end of the rear spacer, to
ensure that it clears the cage of the
adjacent bearing.

Fitting the new bearings then follows
normal practice. Anyone who has changed
car wheel bearings will find a familiar
scenario. After cleaning the housings, the
two outers are fitted to the headstock. |
used first a nylon mallet, followed by
hammer and brass punch. You can detect
when the track has bottomed by the
change in sound of the blows.

To push the first inner on to the spindle,
you ideally require a length of tube slightly
larger than 30mm bore. My scrap box

- & 4

Photo 26. Method two - a suspension compressor.

Photo 25. Method one - the Photo 27. The two wire ring spacers.
aluminium block.
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contained part of a Land Rover hub
assembly which served to do the job. The
bearing is then greased, and the spindle,
with its long key in place, fed into the
headstock. Care is needed to line up the
various parts so that they slide over the
key, photo 28.

The rear spacer may then be added,
followed by the rear bearing inner track. |
eased this into approximate position,
again using the brass drift as a punch,
working from side to side. After
assembling the outer spacer, key and gear,
the first of the ring nuts was screwed on
and wound up to push the bearing into
position. One point to note here is that the
spacer will have moved along the spindle
slightly and therefare can foul the gear
key. | chose to file a little off both parts to
achieve clearance.
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.Phot 29. End float is checked with a clock gauge.

Spindle end float was checked with a
clock gauge, photo 29 and the ring nut
progressively tightened until no
movement could be detected. The secand
nut was then added and the two locked. In
this type of arrangement, | back off the
first nut a tiny amount to compensate for
the change in setting caused by its
movement along the thread when the
locknut is tightened against it. The spindle
was then checked for end float and
freedom of rotation.

Brief digression on taper

roller bearing adjustment
Referring to an old copy of an SKF General
Catalogue, | came across a paragraph on
bearing stiffness, which commented that
im most cases this is high enough to be
disregarded, but can be of significance

in applications such as machine tool
spindles. It was then noted that roller
bearings have greater stiffness than ball
bearings, and that the stiffness can be
enhanced by preloading.

| also consulted a couple of car workshop
manuals. Jaguar, in the 1950,
recommended end float of 0.003 to 0.005in.
while in the 80's, Fords approach was to
torque up to 20 - 25 Nm (15 - 18 Ibf ft) while
rotating the hub, then to back off half a turn
and re-tighten using fingers and thumb. In
the absence of a suitable dial gauge, this
latter method should work here. The initial
torque up will move the bearings against
frictional resistance to a zero end float
position and the subsequent finger
tightening will avoid any excessive
preload. On this latter point, a tool maker
who worked at the Timex watch factory
told me that on receipt of each new
Schaublin lathe, one of their first actions
was to wind up the spindle bearing preload
to further increase the stiffness. Whether it
caused a reduction in life is not known.

The speed sensor was then located, and
a quick check made to ensure that the disc
would run correctly in the slot without
fouling. (The slot is actually about 4mm
wide, so will tolerate quite a bit of leeway.)

With this in place, the control panel
housing can then be remounted and its
four screws fitted. The remaining
components are then refitted, as a reversal
of the dismantling procedure.

Initial experience

| did wonder whether it might be possible
to gauge the improvement in rigidity

due to the bearing change. In an earlier
article, | described an inverted part off tool
arrangement operated with the spindle
running in reverse and commented that
when parting off with the tool, audible
vibration could be detected. At the

time, | thought that a more substantial
mounting bar for the tool might offer an
improvement. However, after completing
the bearing change, | used the same tool
to part off steel bar, and this time there
was no audible vibration effect. In fact it
seemed to part off as sweetly as the rear
toolpost on my Super 7. Certainly there
appears to be no downside regarding
this modification; the machine runs as
expected, just as smoothly to maximum
speed. Perhaps a case of full marks to the
original Russian designers.

Radius turning attachment

For applications in the amateur sector,
these attachments usually feature a
cutting tool which may be set to a radius,
and is then swept around the surface
being generated. The sweeping action is
typically controlled by a lever type handle,
and rotates about an axis which for true
spherical generation must intercept with
the lathe spindle axis.

Two main formats are in use, where the
rotation axis may be either vertical (the
handle maving horizontally), or horizontal
as in this case. Traditionally, this is one of
those devices which tended to be home
constructed. Many designs have
appeared from various authors over the
years, not only in MEW but also “Model
Engineer” and suppliers such as
Hemingway offer kits.

However, the competitive pricing of this
itern from Arc does shift one’s thinking
along the make or buy spectrum, towards
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Photo 30. Radius turning attachment.

the buy decision. Photo 30 shows the
main components “out of the box” and
loosely assembled. The aluminium base
plate brings the pivot line up close to the
lathe centre line height.

To fit the device to the lathe, the topslide
is first removed and the same fixing
screws used to hold down the aluminium
base plate. The tool is then adjusted to
give the desired radius and locked in
place. Here it could be found worthwhile
measuring the swinging bracket, photo 31
to obtain a datum dimension from outer
face to pivot line, which might then be
used for accurate adjustment of the tool
tip position. In the photo, a piece of 8mm
rod has been passed though the pivot
holes and the measurement taken over
this. 4mm is then deducted to give a
reference dimension for zero radius.

Before fitting the base plate to the lathe,
first check whether the centre screw for
the cross side nut projects upwards abowve
the cross slide. Mine did, so it was
screwed out a couple of turns, and a few
thous filed off the top, before retightening.

If you intend to produce radii for
aesthetic rather than accurate dimensional
criteria then forge ahead, fit the accessory
with no more ado, and proceed to enjoy.
However, if you wish to machine spherical
parts to tight tolerances then there are a
couple of easy mods to upgrade the
device. First check the pivot height. This is
easily done as shown in photo 32. A
length of 8mm rod is mounted in the
chuck, and one of the mounting brackets
fitted and manoeuvred to bring its pivot
bar close to the rod. The height of each

can then be measured from the base plate.

Ideally these should be identical, but most
likely, production tolerances of the various
components will stack up to create a slight
mismatch. In my case. shimming up was
required, and the quick and easy answer
was to cut a couple of shims from thin
card, photo 33. Of course the best
engineering solution would be metal
shims, but for the relatively light forces
involved, card, paper or plasticard should
all be viable. If the pivot height does not
match the lathe centre height, your
radiused forms will not be truly spherical,
but very slightly lemon shaped.

Another minor shortcoming, easily
corrected, concerns the end float of the
cast swinging frame on its pivots. For
accurate work, it is useful to be able to
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Photo 32. Preparing to check pivot height.

Photo 34. One of the shims in place.

position the cutting edge on centreline in
plan. | added a wavy washer, made as
before from 0.8mm Mig welding wire, to
the pivot farther from the operator to bias
the frame to the load side. In a similar
manner, the tool location allows the bit
some sideways movement. Limiting this
movement and adding a micrometer feed
for the tool bit will be upgrade exercises
for another day.

Once the attachment is fitted and lined
up at 90 degrees to the lathe axis, the
cross slide is moved to bring the tool edge
to centreline viewed in plan.

How you use the gadget will then
depend on what you wish to produce. The
radiused parts | have produced tend to be
hemispherical ends, e.g. for gas cylinder
fittings. For this type of work, the tool
radius may be set at the outset and then
the saddle moved towards the chuck

Photo 31. ;I:feasuremen t to establish reference.

Photo 33. A couple of thin card shims.

#

Photo 35. Radiusing brass.

between “sweeps”, under the control of
the leadscrew handwheel, until the full
form is achieved. Conversely, if the work is
more nearly a sphere such as a ball
handle, the pivot line position along the
bed must be set correctly from the start
and feeding down to radius is
accomplished either by moving the tool bit
inwards between sweeps, or by
commencing with the assembly
positioned off centre towards the operator
then progressively moving the cross slide
inwards between sweeps, finishing on
centre line. Note though, that this latter
system may cause problems due to
variation in effective tool cutting angles.

Photo 34 illustrates one of the shims in
place with the unit fitted to the Mini-Lathe,
and photo 35 shows work in progress to
produce a radiused end produced on a
piece of brass hex bar. B

25

2/6/08 10:59:02 ‘ |



MAKING AND USING
A SADDLE STOP

Harold Hall comes to a dead stop

ave you ever made an item

of workshop equipment

and found it so useful that

you wondered why you

had not made one earlier?
At the top of the list of such items in
my workshop is my saddle stop. It was
made to a very simple design and took
only an hour or two to make and has
repaid the time spent many times over.
Even so, the advantages are not just a
part being made in less time as often
this aspect of using a saddle stop is very
marginal but its real advantage is in an
easier operation and a better quality end
product. What then are its uses?

Boring a blind hole

This is a common workshop task and one
where the benefits of using a saddle stop
really become apparent. It is not that easy
as visibility of the result being achieved is
very limited, especially if the hole is deep
and not much bigger than the boring tool
being used to make the hole. In this case,
visual contact with the machining taking
place is almost zero.

There are though two ways of carrying
out this operation using the basic stop
described. Method one is to set up packing
to the depth of the hole being made and
position this between the saddle and the
end of the stop, using the saddle traverse
to hold this in place. Photo 1 shows this
being done using my distance gauges that
| use extensively for such operations,
these also being near the top of my “why
did | not make this earlier” list.

If the reader has a set of slip gauges then
these could be used but such tasks rarely
need the accuracy with which they are
made and being expensive and of little use
in the average workshop, it is likely that
most workshops will not possess a set.
However, depth is seldom that critical and
a scrap of flat bar will often be more than
adequate. Typically, if the hole needs to be
18mm deep, two pieces, one 10mm and
the other 8mm thick would suffice.

With the spacers held in place, the top
slide can then be advanced until the tip of
the boring tool just contacts the front of
the stationary workpiece to be bored when
the packing can then be removed, photo
2. Having completed that stage, using only
the saddle, the tool can be traversed into
the workpiece until the saddle contacts the
stop. This will be with 18mm movement
of the tool ensuring the bore is to the
correct depth.

An alternative method is to bring the
saddle up to the stop but this time without
any packing, and again the tip of the
boring tool is advanced until it contacts
the part being machined. In this case, the
saddle is then moved away and the top
slide advanced by 18mm. The machining
process will then take place in the same
way. The method is simpler than using
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Photo 2. When boring a blind hole, the
boring tool is traversed using the top slide
to just touch the front of the workpiece
with the gauges still in place. The hole
will then be the correct depth once the
gauges are removed.

packing but is open to errors due to
mistakes in calculating the number of
turns and part turns of the top slide
leadscrew whilst the packing method is all
but foolproof, probably the reason why |
prefer it. Invariably, working to metric
dimensions on an imperial lathe prods
one in the direction of using packing.

; 4
Photo 3. Setting up for boring a through
hole in a workpiece mounted on to the
faceplate. Note the piece of card between
workpiece and the faceplate to allow the
tool to just pass completely through.

If you prefer the packing method then a
combination of the two methods can be
used for more precise dimensions. Assume
arequired depth of 18.5mm then the lathe
could initially be set up for 18mm as above
but before commencing machining,
traverse the top slide by just 0.5mm to give
the required result of 18.5mm.

Protecting the faceplate

A frequent operation is to bore a through
hole in a part mounted on the faceplate in
which case the problem is not getting the
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depth of the hole just right but to avoid
the cutter contacting the faceplate surface.
Normally, a thin piece of hard card would
be placed between the workpiece and the
faceplate surface and the part bored taking
care as the tool breaks through, one lapse
of concentration though and one has a
damaged faceplate, not that serious but it
does not look good.

In this case, with the saddle against the
stop the tip of the boring tool is brought
up to touch the faceplate, photo 3, after
which the top slide will be set back say
0.1mm ensuring that the boring tool stops
just short of the faceplate’s surface as it
breaks through the part being machined.

Machining to a step

A very frequent requirement is to machine
a workpiece to a step but having a depth
necessitating this being done with a
number of passes. The problem is virtually
the same as boring a blind hole though
the operation is fully visible and therefore
much easier. It does though need a degree
of concentration at the end of each pass,
perhaps having to work to the lead screw's
dial readings and setting up the saddle
stop to set the step’s position makes it less
demanding. In this case though there may
not be any surface to use as a reference
for the initial set up and the first pass may
have to be done unaided. With the first
pass complete, lock the saddle and set

the stop at this position. For this it will

be necessary to use the stops inherent
adjustment to be sure that it is only just
contacting the lathe's saddle. Completing
the machining will now be very easy,
photo 4 though if the length is critical

the top slide can be advanced slightly to
finalise the step’s position providing the
part was initially turned a little short, still
using the stop of course.

And in reverse

A less frequent requirement, but still not
that unusual, is to machine to a right hand
step as in photo 5, a situation that requires
the stop to be positioned on the other side
of the saddle as in photo 6.

Headed pins, or similar
Sometimes a requirement surfaces to
make a batch of headed components
requiring the heads to be the same
thickness, photo 7. Screws would have
a similar requirement. This is an easy
operation with the head against the chuck
jaws and just facing each head in turn
with the saddle locked in position. It does
though need the cross slide to be moved
well back so that the top slide does not
interfere with the action of removing the
finished part and fitting the next one for
machining. Setting the saddle stop will
allow the saddle to be wound well away
from the chuck making it easy to remove
and fit the workpieces unhindered.
Similarly, if using a back stop then
typically machining a batch of spacers that
do not have heads can also make use of
the saddle stop for the same reasons.
These simple examples illustrate that the
saddle stop can be particularly beneficial
when producing batches of components.

Milling on the lathe

milling tasks are much more varied than
those when turning and giving examples
is not easy. One such operation that |
remember has surfaced is the need to
machine two faces at the same level but
it being impossible to traverse the cross
slide from one surface to the other. This
was due to other facets of the workpiece,
or the clamps being used to secure the
item, preventing the cross slide from
being traversed. | should add that | am
talking about a part mounted on the
vertical slide.

To overcome the problem the saddle has
to be moved away from the cutter to allow
the cross slide to be traversed so that the
second surface can be reached. Having
moved the saddle there is then a problem
to return it so that the second face is
machined at exactly the same level, but if
the saddle stop is used it will be very easy
to achieve the required result. This is a
typical case where setting up the stop may
result in the task taking longer to
complete, the benefit being that the two
surfaces will be at the same level with
absolute certainty.

Calibrated saddle stops

Designs are available for saddle stops
having calibrated adjustment rather than
the simple screw seen in the photographs
and whilst very useful occasionally, the
simple stop will be more than adequate

Photo 5. Machining to a right hand face.

Photo 4. Machining to a left hand face, the
step being set by the saddle stop at the
bottom of the photograph.

It should not be overlooked that the Photo 6. For a right hand face, the Photo 7. A saddle stop can be of consid-
saddle stop can be very useful for some stop has to be moved to the other erable help when producing batches of
situations where milling is being carried side of the saddle. identical parts, in this case setting the

out on the lathe. Unfortunately though, thickness of the pin heads.
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for the majority of the tasks for which

a stop can be used. There is though
one exception and that is if the reader
possesses one of the smaller lathe's
that do not have a top slide fitted. In
this case, a calibrated stop would be
more worthwhile, though even here not
absolutely essential.

An even more advanced saddle stop is
one having a turret enabling the saddle to
be stopped at more than one position but
these are only worthwhile if the reader
frequently finds it necessary to make
batches of small and quite complex
components.

A simple saddle stop (Photo 8)
This is seen in the photographs being
used on a Myford Series Seven lathe
having a flat bed format but would be
easy to change dimensionally for fitting to
other flat bed machines. It would also be
easy to adapt for fitting to a lathe having
dovetail slides.

A lathe having a bed where the saddle
travels on inverted V surfaces would be
rather more of a problem but far from
impossible, perhaps just machine a notch
to clear the V as shown in Sk. 1 together
with some changes in dimensions.

Manufacture
This is very simple and only two points
are worth a comment. There is rather a lot
of metal to be machined away to produce
the 50mm x 23mm cutout making it time
consuming, the following will though
reduce the work involved, especially
if a band saw is available. Using say a
6mm slot drill, machine a slot along the
innermost edge of the cutout then remove
the bulk of the metal by just sawing at
either end. You may even find a use
for the scrap of metal that results. The
corners will then need squaring up using a
suitable file.

The Support Pin (3) is riveted into the
Clamp Plate (2) and then needs to be filed

NN e

LATHE BED

POSSIBLE MODIFICATION FOR 'V’ FORMAT LATHE BED Sk. 1

HARDWARE:
H1 - M5 x 25 SOCKET CAP SCREW

MACHINE SCREW END AS SHOWN

ssmssmsssag

H2 - M8 x 40 STEEL HEXAGON HEAD SCREW

A LONGER SCREW 'H2' MAY BE NEEDED WHEN THE STOP
IS USED AT THE TAILSTOCK END OF THE SADDLE

T

© O]

|

2. CLAMP PLATE

"""""""" © { 1
""""" L = B
' |
| 50 | — s
HOLES: A- M8 B- M5, C/BORE 9 DIA. x 10 DEEP C - 5MM DIA.
MATERIAL: 35 x 16 STEEL 070M20 QUANTITY: 1 OFF 1.BODY @ G
HOLE - 3 DIA. CSK 4 DIA. o) L )
.
Q MATERIAL: 16 x 3 STEEL
- - T 070M20 —.l 5L— ?—J l—sz—]
i M=
. QUANTITY: 1 OFF MATERIAL: 5 DIA. STEEL 230M07
L [ ~ .
16 od QUANTITY: 1 OFF ed

3. SUPPORT PIN
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Photo 8. The simple
saddle stop seen being
used in the other photographs.

flush so that the assembly mates with the
edge of the bed accurately. Some readers
may prefer this assembly to be captive
within the body a feature that is not
difficult to achieve using the following
method. Drill and tap the outer end of the
support pin M3 and on assembly fita
screw and washer. It may though be
necessary to make the pin a millimetre or
two longer.

One final point, if a thread dial indicator
is fitted to the lathe then a longer screw
(H2) may be needed when it is fitted as
shown in photo 6.

The above illustrates a number of tasks
that will benefit from using a saddle stop
and whilst there are very many more,
most can be set up using techniques
similar to those described. B
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GRINDING WHEEL
SELECTION, SAFETY
AND DRESSING ©

Michel Christiaens looks at the safety aspect and the dressing

Take care m/s to 35 m/s). Resinoid and rubber: 6) Tighten the nut just enough to hold
Using grinding wheels can be dangerous... 9500 S.F.P.M (48 m/s - 50 m/s). the wheel firmly. Do not over tighten!
or not. It all depends on the way you use 3) Mever make the hole in the grinding It could damage the grinding wheel
and handle them. There are some general wheel bigger. And never force the and make it a collection of dangerous
rules not to be neglected. wheel on the spindle either. It should projectiles.
slide on with very little play. 7) Mount all the appropriate wheel
1) Select the correct wheel for your work. 4) Use clean, well recessed, matching guards. Adjust the dust extraction and
Inspect it carefully for cracks and other flanges at least a third of the diameter coolant nozzle(s). Keep the work rest
damage. "Ring” the wheel, see fig. 10. of the wheel, see fig. 11. adjusted within 3 millimetres (1/8in.)
This means hanging the wheel free and &) Use a clean, smooth blotter on each of the wheel face, see fig. 12.
gently tapping it with, for instance, the side of the wheel under each flange, 8) Stand aside and allow the wheel to run
handle of a screw driver. The sound see fig. 11. idle for at least a minute before using it.

should be clear, sonorous. If it sounds
dull, don’t even think of using that
wheel because there are most certainly
hidden imperfections in the wheel that
can make it fly apart when used! Do
not bump or drop the wheel, it is more
fragile than you might expect.
2) Never exceed the maximum safe
speed for the wheel. What this speed
is can be seen on the blotter(s) stuck
to the wheel (see photos 3, 4 &5 in
the last issue). It is given in revolutions
@ per minute and as the maximum -] L
permissible surface speed. The RPM
is applicable to that particular wheel
alone! Don't think it is of any value for
whatever diameter of grinding wheel.
Itis not! A bigger wheel running at the
same speed runs at a higher surface
speed. This means the velocity with
which a point (abrasive grain) on the
periphery of the wheel travels. It is
given as "Surface Feet Per Minute
(5.FPM) or in Metres per Second (m/s).
Wheels with vitrified or silicate bond .
have a speed limit of 6500 S.EPM (33 Fig. 11

/
GRINDING WHEEL/L.

Fig. 12
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Photo 7. Balancing weights on
a mounted grinding wheel.

9) Dressthe wheel if out of true. More on
that further on.

10) Make contact with the wheel without
bumping or impact.

11) Grind only on the face of straight
wheels. Use cup wheels for side-
grinding.

12) Never force grinding so that the motor
slows down.

13) Store wheels not in use with care.

Truing the wheel
A freshly mounted grinding wheel will
hardly ever run true from the beginning
and it is necessary to true it. Moreover, on
precision grinding machines the grinding
wheels are carefully balanced. In photo 7,
you can see the little brass weights used
to that end. In the home workshop, the
wheels used are generally of rather small
diameter, running at quite moderate speed.
It is then not absolutely necessary to
balance the wheels, though it would do no
harm. Balancing is a complicated task and
it involves the use of some special tools.
When in use for some time, the cutting
power of the wheel may drop. It then is
necessary to dress the wheel. There is a
difference between truing and dressing
but the two are very narrowly related.
Truing restores the proper shape of wheel
and makes it, well... run true. Dressing
cleans away foreign particles and exposes
sharp new cutting edges on the grinding
faces. There are several means to
accomplish this task.

Dressing stick

The simplest and cheapest is a dressing
stick, photo 8. This silicon carbide stick
is an economical way to keep aluminium
oxide wheels true and ready for use but
it is not the most effective. The very hard
abrasive of the stick tends to blunt the
cutting grains too much.

Wheel dresser

This is a tool (see figs. 13 & 14 and photo
9) where hard, ribbed or star-shaped
wheels do the work of taking off some

of the periphery of a grinding stone thus
making it run true or to expose new, sharp
cutting grains. The tool can be used in two
different ways.

Photo 8. Dressing stick.
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TRUING

Photo 9. Wheel dresser.

Photo 10. Single point diamond
wheel dresser.

To true the wheel, see fig. 13;

* Move the tool rest back to allow room for
the dresser feet;

+ Hook dresser feet aver the tool rest;

* Raise the handle to bring the cutter wheels
in firm contact with the grinding wheel;

» Traverse cutters back and forth across
the wheel;

» Re-adjust the tool
rest to its normal
position!

To dress the wheel,
see fig. 14;
» Make sure the rest

Photo 11. Multi point

is in proper distance from the diamond hand wheel
wheel as for normal use; dresser.

+ Place the cutter head of the dresser on
the tool rest;

Single point dressers must be used
mounted on the grinding machine in some
way, see fig. 15 and photo 10 usually on
precision machines. This dresser is used
as shown in fig. 16. Different forms can be

+ Firmly push the dresser (without
“bumping”) into the grinding wheel;
+ Traverse cutters back and forth across
the wheel;
+ Only take off just enough material to
present a new, sharp cutting face of seen in fig. 17.
the wheel. It usually takes only a few Multi point dressers, photo 11 can be
seconds. used offhand and give good results.
Sometimes a form of this kind of dresser
is used mounted on the machine as well,
photo 12. In photo 13, a wheel dresser is
shown permanently mounted on a surface
grinder. The multi point dresser can be
moved back and forth with a handle and
adjusted radially with a graduated barrel.

The most difficult part

In choosing the right grinding wheel
the most difficult part is... finding

one! Obviously there are countless
combinations of form, dimensions

and specifications and so it is totally
impossible for anyone to stock them all.

Diamond dresser
They come to us as single point and
multi point dressers.

Model Engineers’ Workshop
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DRESSING

Fig. 14

Photo 12. Multi point diamond
machine wheel dresser.

Photo 13. Multi point diamond dresser
permanently mounted on a surface grinder.

Most sellers necessarily have a limited
choice to offer and, as Murphy will have it,
hardly ever precisely what you are asking
for. Placing an order with the "big boys”
(i.e. the manufacturers) is not an option
unless you buy 10 wheels, if not more, of
the same size and specification at once.
So, in most instances we will have to curb
our wishes. H

L)

STRAIGHT SHANK
58" DIA. HEAD
H ©@
TURNABLE HEAD
Fig. 17
July 2008 31
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he top%lide of my lathe contains an
inserted M8 threaded spigot secured
with three M3 screws and a dowel. It also
has two spring-loaded domed plungers,
photo 1.

The purpose of these is to locate the
supplied four-way tool post on station,
with the dimples on the underside, photos
2 & 3. Although it appears a very
imprecise way of doing things, it is
surprisingly accurate. When the handle is
released, the tool post is lifted clear of the

B

slide by the springs and the tool post can
be spun easily, coming to rest on the
plungers. Every time this is done, the tool
post is always square to the topslide.

I have never used this tool post,
preferring an easier method of setting a
tool on centre, photo 4. Although | was
happy with this setup, | wanted a quick
change toolpost and started looking at the
items available. Several things came to
light, they are very expensive and the QC
part is somewhat lost, as most types use
some sort of tool to lock and unlock the

Photo 1.Plan view of topslide showing threaded spigot, retaining screws and spring plungers.

-
Photo 2. Four way toolpost in position.

32
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Productivity improvement
from Jim Whetren

tool holder. The Piston type is lever
operated but a suitable size is almost 4in.
tall at the top of the nut.

| decided to purchase the Archibald item
from Hemingway kits, photo 5. This suited
me as it was low and lever operated, but
the facility to allow the tool holder to
project below the topslide made for a
large overhang and the body was on the
small side for my topslide, almost missing
the plungers. | found insufficient room for
lock nuts and spanner on the height
adjusters, so used a counter grub screw to
lock from below, photo 6.

| found a simple form of piston type
toolpost on the website of Makoto
Ishimura, and decided that this would do
the trick. | did however change the gender
of the dovetails, as | already had a set of
tool holders which | could use, photo 7.

The finished item provides instant tool
changes and rotation of the toolpost; it is
also low in profile, photos 8 & 9. | added
two small dimples to the bottom to locate
the toolpost square and at a suitable angle
to allow a knife tool to take facing cuts,
photo10.

Photo;. I}ndars:'de view of toolpost
showing dimples.

Photo 4. A two tool toolpost which allows
screw adjustment of the cutting height.
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GENERAL ARRANGEMENT

Photo 6. A grubscrew on the underside
is used to lock the height setting.

Photo 7. This set of toolholders
had already been made.

Photo 9. Component parts : Photo 10. Two pairs of dimples for
of piston type toolpost. square and facing settings.
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" (fig. 1)
The size to suit my topslide is made from
a piece of 2%in. x 1%in. MS 2%in. long.
The width of this piece should match the
width of the relevant topslide.

Machine the four sides square to the
drawing dimensions by milling or turning
and choose the face to receive the
dovetail. Measure to the centre of this
face, and with a square scribe a line across

- 52—
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Fig. 1
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the top. At the same measurement, scribe
another line at right angles and centre
punch the intersection.

Set in the four jaw chuck with the
centre mark running true to drill a hole
the size of the tool post stud fitted to the
topslide. | must mention that | am averse
to such large studs, as it makes the
fitting of tool posts cumbersome. Both
my Cowells and earlier Drummond lathes
had such studs which were replaced with
a similar diameter short spigot for
location, tapped with a suitable thread
for an Allen screw or handle for securing.
If the stud should ever be required, then
it could be provided with a short thread
to fasten it to the spigot and restore
things back to normal.

However, drill the appropriate size hole
right through the piece and bore out to
35mm dia. and to a depth of 28mm. Now,
or at the end, mount by the bore on the
inside jaws of the three jaw chuck and turn
the 0.5mm dia. relief in the bottom to
40mm dia.

Mount in the milling vice to machine the
dovetail on the chosen face. Although
drawn as made, for the reasons given,
when | made a subsequent tool post for the
Cowells, | reversed the gender of the
dovetails to the ‘proper’ way, which is a
better arrangement.

With a large end mill either remove
material from the centre to a width of
36mm and 8mm deep as in fig. 1 or form
a step either side 11.5mm wide and
8mm deep. Form the dovetail faces with
a 1in. dia. 45deg. cutter, remembering to
set the cutter 0.04mm above the bottom
of the slot and apply the feeds into the
cut. When the cutter is almost at the full
width of the angled face, lower it to the
correct depth and take another pass in
the same direction to finish the bottom
of the slot. Repeat for the other face,
ensuring the dovetail will be central
when finished.

Remove the sharp edges, and in the centre
of the dovetail make a centre mark to locate
the hole for the piston. Locate a centre drill
in the punch mark and form a deep centre.
Drill a Bmm pilot hole and open this to a size
to finish with a %in. reamer.

The block can be left as it is with
chamfers on all exposed corners or the
rear corners can be removed as in fig. 1
which gives a lighter appearance.

! [fig. 2)
This is just a piece of in. dia. silver steel,
faced and chamfered both ends to a length
of 12mm.

j > (fig. 3)
an a plece of 1|n d|a FCMS inthe 3
jaw chuck with about 48mm protruding.
Centre, and drill the diameter of the fixing
screw or the toolpost stud, for a depth
of 44mm to the lips of the drill. If using a
spigot as in the sketch, open the hole to
the required size and depth with a boring
tool or a suitable drill.

Turn down the diameter to 22mm for
38mm and form the 16mm spigot on the
end to a length of 3.5mm. Check the
length by slipping on the Body to ensure
the spigot doesn't protrude beyond the
relief at the bottom to allow firm
clamping. Skim the 1in. dia. to clean up,
and then part off to leave the 4mm collar
at the top.
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TOOLHOLDERS
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Fig.5

Fig.9

|

M5

©19

Fig. 10

Lo g e (fig. 4)

Grip a piece of 1%in. dia. FCMS in the three
jaw chuck with about 44mm protruding.
Centre and drill a Bmm pilot hole followed
by larger drills to finish the bore to 22mm
with a boring tool. Turn down to the 36mm
dia. for a length of 28mm and touch the
corners with a chamfering tool. Transfer to
the four jaw chuck and set the 22mm bore
running true.

Offset the piece by 2mm and start to
form the eccentric groove as in the
sketch. When the tool has penetrated
about 0.5mm, fit the body in place with a
piece of silver steel in the piston bore to
check if it is entering the groove. (Don't
use the prepared piston as the chamfer
will be misleading.) Adjust the width
either way to achieve this. The fit in the
groove isn‘t important, as long as the
piston enters easily and the groove is
reasonably central. Continue removing
material at these settings until the depth
of 2Zmm is reached.

Remove from the chuck and saw off,
leaving enough to face the top to size.
Refit in the chuck gripping the 35mm dia.
and set to run true in the bore. When
running true, face the top to length and
form the 10° angle with the topslide. Open
up the seat for the clamping pillar to a
depth of 4mm.

Have a trial assembly now by sliding the
sleeves together and inserting into the
body. Place a suitable bolt through the
central hole, securing it with a nut and
large washer. Check that with the clamping
sleeve locked to the body, the locking
sleeve can be turned easily with no end
play, removing material where and if
needed.

July 2008
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It only needs the hole for the handle as
fig. 13, and the piece is finished. The
locking handle figs. 11 8 12 will be
dependent on the tool post mounting
method chosen.

oo rs (fig. 5-10)

These simple items are made from
lengths of 1in. square bar and have the
advantage of being able to touch up the
tool in situ using a Worden standard work
slide. It is a good idea to quickly draw file
the length of material to flatten any nibs

or dings so that when the required lengths
are cut off, they can be ganged together,
as many as the vice can hold, to machine
the dovetails.

Use the body as a gauge, aiming for a
stiff, push fit. It is surprising how much
slack is gained when the sharp edges are
removed from the dovetails. They
should drop into the toolpost under their
own weight.

There are three types of holder, four if
you count the one for %2in. square tools.
As | use *%in. square tools, they were
made to this size fig. 5. The one with the
4in. bore was intended to hold boring
tools, fig. 6 but as | prefer to use a swing
baring tool holder, photo 11 so it is used

Photo 11.
Swing boring
toolholder.
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with a split sleeve to hold a fine finishing

tool, photo 12.

Originally the height was set with a 2BA

Allen screw with a knurled
disc run up to the head, and
locked with a nut, or in my
case, the M6 grub screw.

The grub screw could

sometimes be awkward to

get at, so the Allen screw
was replaced with a piece of
studding and the discs
locked in position with the
8mm AF nuts tapped blind as
fig. 9. This also provides a
convenient means for picking
up the toolholders.

In use the height is set by
adjusting the disc and then
locking the toolholder. The disc

is held with the fingers while the
nut is tightened with a spanner,
locking the position which only
has to be altered if another tool is

fitted, or there has been some
serious regrinding.

The '%4in. holder remains empty in
case there is a need to hold tools of
this size. It does however have a regular
use to hold three tools | have made
which have to be at centre height, namely
graduating, spherical turning, and
knurling tools. The clamping bars of
these tools were set in position during
manufacture in my old toolpost,
guaranteeing replacement at the correct
centre height. A piece of material the size
of the clamping bars was fitted in the
holder and set with the tool setting gauge
and the adjuster locked.

Photo 12. Toolholder with
finishing tool held in split sleeve,

HANDLES

@8 @13
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0 ) Y|
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Fig. 13
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Now when either of these tools is
required, it is fitted into this holder and is
automatically correctly set. There is also the
adwantage in that it is removed and replaced
as a unit, and can be easily interchanged
with other tools as work proceeds.

Parting Toel (fig. 7)

The parting tool holder is made from a
piece of 1in. x 3%in. material as this keeps
overhang to a minimum. In the absence of
suitable material, mine is a built-up item,
photos 13 & 14.

The top of the blade slot is at the centre
of the front face and is milled to a depth
just deeper than the maximum blade
width with the vice set to 4deg. to allow
the intended blade to just slip into place,
bearing in mind that they vary slightly in
width. The vice is turned a further 4deg. to
mill the 7mm wide slot 6mm deep for the
clamp piece.

Further angle setting and machining
can be spared by providing the relief for
the edge angles of the blade to be
gripped by running a triangular Swiss
file along the bottom slot until the blade
is gripped. The blade is set vertical by
adding a narrow strip of suitable shim
material at the lower location. Measure
the top of the blade, then the bottom,
subtract, halve the answer and that's the
thickness of the shim.

The little wedge block is easily filed up
from an odd piece of scrap, and the
angled blade location filed and undercut
as with the previous piece. The piece is
accurately centred at the square end and
drilled tapping size for a turned down M3
Allen screw. The top front end of the
holder is angled at 8deg. for extra
clearance and appearance. The wedge
block is inserted to act as a guide for
drilling the tapping the hole in the main

Photo 13. Blade side view
of parting toolholder.

=

Photo 14. Reverse view shows screwed

and dowelled construction.
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Sk. 1
BODY CLAMP SLEEVE LOCK SLEEVE

-——17.5
Photo 15. The two part blade 3___| |___
holder mounted in toolholder. T . .
22 [ (19 @

body. After opening the hole in the clamp, B Lt
it can be used as a tapping guide to tap _"‘| 8 f"‘ * . ot 2 @16 22
the thread. The block is then counterbored PISTON 8
for the Allen screw.

An alternative holder can be produced
from two pieces of Yin. square bar, the
length of a tool holder, dowelled
together. The pieces are stacked in the
vice level at the ends and the dowel
holes drilled and reamed. After Sk. 2
deburring all round, they are married i
together with a thin piece of card TOOLHOLDERS

trapped between, and the angled slot cut
as before with the relief filed in both
pieces. The card is removed, and the
blade fitted with the narrow shim at the
bottom, the blade should be held firm 3

when the holder is squeezed together. L
The dowels hold the pieces together and
aligned for clamping in the %£in. square
)l tool holder, flush with its face, photo 15. 10 517 i ®

| have used both of these holders to
part off MS up to 19mm dia. with no
problems. That is not to say they are a
substitute for a decent rear parting blade
for serious work, but it is a convenient
way to part off small pieces as work
progresses.

The Smaller Lathe
| have made a miniaturised version of this ‘310—\‘
toolpost for my Cowells lathe and it has
also been a success, photos 16 & 17. The
toolpost is detailed in Sk.1 and the tool
holders in Sk. 2. Apart from their size,

the items are the sgme, except for the _'—| o |__
gender of the dovetails and the method of
adjusting and locking the tool height. =

Photo 16. Miniaturised version fitted to Cowells lathe. hoto 17. Close up view with toolholder.
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OFFICIAL INSTRUCTIONS
FORTHE CLARKSON
AUTOLOCK CHUCK

The Clarkson Autolock Chuck is automatically self-tightening
and has been designed to prevent the cutter slipping,

pushing into the chuck, or pulling out into the work and to
ensure that cutters run concentrically.

Assembly instructions
Clean component parts before assembly

1. Insert the collet 'C’ into the bore of the
sleeve ‘B" ensuring that the driving flats
of the collet engage in the mating slot of
the sleeve.

2. Insert sleeve and collet assembly into the
chuck body ‘A’ and screw sleeve in until
the flange meets the face of the body.

3. Insert cutter and screw into collet
until it locates on the centre ‘D’ and
becomes tight.

4. Take the Autolock spanner and give a
final tighten to the sleeve.

The following points will confirm that
assembly is correct:

(a) The flange face of the sleeve and the
end face of the body must be in contact.

(b) When the threads of the cutters
shank and collet are just
engaged, it is possible to move
the collet axially.

After the cutter has been screwed
in this movemnent should have
been eliminated.

To RELEASE after cutting, screw
the sleeve ‘B* half a turn using the
spanner. The cutter may then be
screwed out of the collet.

If Cutter turns in the chuck under
the effect of cutting forces, the
split collet ‘C” is forced into the
taper seating of sleeve ‘B’, thus
increasing the grip on the shank.

Heavy cutting forces transmit a turning | would like to thank Anthony Deeming
action to the sleeve "B’, locking it more of Clarkson Osborn for permission to
tightly against the face of the body ‘A, publish this extract from the Clarkson @
ensuring complete rigidity. Autolock Handbook. m

Harold Hall looks at )
sharpening drills.
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MAKING WORKSHOP

FURNITURE @

Stuart Walker fits out
his new workshop

n common with home furniture, a lot

of items can be purchased at quite a

reasonable price but if you're trying

to make the best possible use of

limited workshop space there is a lot
to be said for making much of it yourself
to ensure the space works in the way best
suited to your needs. | have found that
plywood based furniture works best for
me and this short article is based on my
recent experience of fitting out my new
machine shop, photo 1.

Design
| wanted to create a workshop that is
comfortable, can be easily kept clean and
is uncluttered, that is to say, everything is
stored in a logical way and it's just as easy
to put things back in their place as it is to
put them down where you are working. It
is, without doubt, worth having a careful
look at what furniture is available off the
shelf to see what can fit, or be simply
modified to fit, so that you can make up
your mind over the best value for money.
When considering the options, it's worth
making a well considered list of your own
needs including key dimensions and take
time to prepare drawings with cutting lists
that make the best use of standard sheet
sizes - if in doubt, make cardboard
mock-ups to better consider your design
options. Remember that design is a
compromise, so there is everything to be
gained in producing more than one
solution and assessing value against your
list of needs.

Work benches

The key aspects to consider when
designing workbenches include: size,
height, rigidity, work fixing, finish, under
bench use and surrounding space, photo 2.

Large work benches are useful, but if
space is at a premium a small, well located
bench, which could be temporarily
extended may be perfectly adequate.

Space on and around the bench is all
important and island units offer far more
advantages than those standing against a
wall. | find it useful to line up work benches
in small workshops with door openings so
as to best accommodate those occasionally
long lengths. Standard benches are about
900 high, which may suit most, but there is
a lot to be said for making your own to
ensure comfortable working, photo 3.

The best benches I've used are heavy
and robust frameworks using either cast
ironm or structural steel. Apart from welding
benches that are steel covered, | prefer to
use hard plywood tops with projecting
hardwood edges suitable for securing
work clamps. For heawy work, there are
advantages in using steel angle edges and
a sacrificial top surface that can be easily
replaced when worn or damaged.
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Photo 1. An overall view of the new workshop.

Photo 4. A typical wall mounted
cupboard. Note the use of studding toe
support the small shelves.

Planning what goes under the bench can
pay dividends when it comes to
rationalizing hand tools.

Waill Cupboards

The key aspects to consider when
designing workshop cupboards include:
size, height above ground for sight

L - - ¥ u
Photo 5. The ‘R8" cabinet. The ER
collets are in wooden blocks on
the bottom shelf.

and reach, shelving layout, door swing
clashes, rigidity, wall fixing and finish,
photo 4.

Most of my cupboards are wall mounted,
framed in %in. plywood glued and
screwed to Y4in. plywood backing. This
backing provides rigidity to the box, keeps
the inside clean and allows it to be simply

39

2/6/08 11:03:35 ‘ |



| T T T ® [ T

screwed directly to the wall. | find it useful
to screw a batten to the wall that defines
the bottom edge and allows you to
support the completed unit whilst trying it
for position and final fixing onto the wall.
The main shelves in my cupboards are
fixed because this strengthens the frame,
with the secondary shelving dry screw
fixed later to ensure flexibility in the
detailed planning, photo 5.

The doors are a single sheet of %in.
plywood with adjustable kitchen unit type

e hinges. The insides of the doors are useful
Photo 6. Collets can be stored in a tray Photo 7. Sliding trays enable for hanging tooling reference charts.
rather than thrown in a drawer. easy access to lower items.

Drawer units

Key aspects to consider during the design
of drawer units include: size, depth, full
or part opening, runner loading, rigidity,
height above ground for sight and reach,
storage layout and finish.

In order to waste as little room as
possible, | normally use 16 gauge steel
fabricated drawer sides with 34in. plywood
fronts and %:in. plywood for the bases and
backs. Heavy duty steel ball race runners,
which provide full drawer opening are the
best way of supporting the drawer, but
some saving may be achieved by using

: runners that restrict full opening, though |
Photo 8. Cutters are stored upright in Photo 9. Larger milling cutters consider this to be false economy.
blocks to protect cutting edges. are stored on dowels. The photographs show some alternative
arrangements for drawer management
systems. The top drawer contains a fixed
collet rack, photo 6 but the two centre
drawers have sliding trays, photos 7 & 8
and the bottormn one has lift out cutter
stands, photo 9.

Small tool drawer sets

The key aspects to consider when

designing small tool drawer sets include: @
overall size of unit to best suit the

available space, the size of the individual

drawers to best suit the equipment and

ease of removing and replacing the

drawers when using the contents.

In my design, the two drawer unit sides
are made from %in. plywood which are
grooved Yain. deep to make a nice sliding
fit for the Vin. thick plywood base which
forms both the drawer bottom and side
runner, photo 10.

Hardwood is used for the drawer fronts
with whatever wood comes to hand for
the sides and backs, which are glued and
screwed to the plywood base. It makes for
a neater finish and easier assembly if the
corner joints are set into small registers
and screw fixed. Internal dividers are
pinned and glued to suit individual drawer
needs, photo 11.

Making the individual drawers does
involve a lot of time consuming repetition
and it is worth making stops and jigs to
suit the equipment you have to hand. |
found a radial arm saw offered the
quickest solution.

The drawer runners need to be fine
sanded after the varnish has hardened and
given a good waxing to ensure a smooth
action. The knobs are made from brass bar
stock and fitted with countersunk raised
head wood screws, photo 12.

-
-
2
u
»

Bar Stock drawers

The key aspects to consider when
designing drawers for bar stock include:
length, weight, durability, visibility of stock
and runners.

Photo 11. The drawers have On completion of the electrical wiring, |
dividers positioned as required. made from brass bar. found myself with surplus 3in. square
a0 Model Engineers’ Workshop
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galvanised trunking. This works very well
as a drawer and runner set for two foot
long drawers, with the lid being used as a
base runner and the box as a drawer. It
needed a piece of flat bar pop-riveted to
the ends to stop the sides from spreading
and to act as a handle, photo 13.

Drawers don't have to be in metal and
the plywood drawers | made up for the
new bandsaw base worked well.

Mobile Units

There is a lot to be said for making as many
floor mounted mobile units as possible

for the smaller machine items. These

units are best fitted with swivelling braked
castors and, where appropriate, jacking
screws for levelling so that the workshop
can be easily reconfigured to best suit the
work in hand. | have faund this to be so
successful that many of my small machines
and equipment are now fitted on castor
mounted units that are made with suitable
drawers and cupboards that contain the
relevant tooling and replacement parts.

In the early days | used 50mm diameter Photo 13. Galvanised trunking is used to store material.
wheels but soon found it was false Square plastic guttering is a useful alternative.
economy and |'d recommend no less than
75mm diameter. Whilst on the subject of
castors, |'ve more recently been using
temporary casters on a Boxford 10 20
lathe that was recently purchased and is
currently undergoing restoration. It was
very convenient to bolt the castors on as
the lathe was being off-loaded and enjoy
the facility of being able to easily move it
into and around the workshop during the
rebuild before eventually removing the
castors and setting it down on it's levelling
pads for final commissioning. The Boxford
rebuild has been an interesting project and

@ may well be the subject of a future article.
However, getting back to the subject of
workshop furniture, I've set out below
some examples of my mobile work units.

Open shelf units

The key aspects to consider when
designing mobile shelf units are: size,
height, strength, stability, surface finish
and manoeuvrability.

My mobile shelf units have been
designed as space savers and the example
shown in photo 14 was made to go in front
of a floor mounted drilling machine, photo
15. Both are on wheels and can be easily
mowed to suit the requirements of the work
in hand. The units carry the heavier pieces
of kit for use on the milling machines,
which includes a large dividing head, quick
indexer, large rotary table, vertical milling
heads and the slotting head. The shelves
are faced with galvanised steel sheetto
help slide these heavy items with relative
ease and resist any contact surface
corrosion tendency. The lowest shelves for
the heavy pieces of kit are set 13 inches
above the ground and the highest at no
more than 36 inches to simply
accommodate my hydraulic lifting trolley,
photo 16. Clearly, with stage lifting these
trolleys can lift much higher and | used
mine for lifting the larger wall mounted
cupboard units into position single handed.

fits in front of the pillar drill.

Cupboards and - T V=
woﬁ-ktop extensions i H L HHSTROBC
The design criteria for mobile cupboards
and worktop extensions are flexibility in
use and ease of storage. The example,
photo 17 is a wheeled cupboard unit that
contains a small 26mm belt linisher with Photo 16. A hydraulic table is very useful in the workshap.
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Photo 17. This mobile cupboard stores a
small belt linisher and polishing supplies.
It doubles as a useful work surface.

all associated grinding and polishing bits
and pieces. Whilst the worktop is suitable
for mounting and using the linisher in

an area where the unfriendly dust can

be removed out of harms way, it's also
useful as a mobile work top for other tasks
including as an extension to any of the
work benches which are all made to the
same height.

Bandsaw base

This is not strictly furniture and | would
not normally advocate the use of plywood
for metal cutting machine bases, photo 18
but it has worked for me and others may
be interested.

The low cost Far Eastern bandsaws that
seem to find their way into most home
workshops have the most dreadful pressed
metal base, which makes the machine
noisy and not very space efficient.

By replacing the metal base with a
robust plywood box base on wheels with
integral drawers and shelf space for work
in hand, maintenance tools and short bar
end stock, the additional mass has
transformed the machine into a smooth
running saw with useful storage and good
manoeuvrability. To help contain the
sawdust | slid a shallow baking tray
between the top of the two support
columns. The table was extended with box
and angle section supported by threaded
rod, photo 19.

A roller extension was also made to fit
on a workmate to make it easier to
accurately cut heavy long bars, photo 20.

Tool holder stands

Photo 21 shows some of the stands that
have been made up from plywood and
hardwood off-cuts as the workshop has
been developed.

The purpose of these stands is to keep
the tools organised for convenient use,
and as far as the cutting tools are
concerned, protecting their sharp edges.

Next month, we will look at the materials

used for the cupboards, the tools used and
the final finishing. M
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Photo 18. The new base for the bandsaw has several useful drawers....

Photo 20. A workmate is used Photo 21. Various stands are made from
as a roller material support. plywood offcuts as the need arises.
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AN OUTSIZE

HASTY PURCHASE ™oie

Background

When | ordered the kit for the George
Thomas versatile dividing head, | went
the whole hog and also ordered the
milling kit and the swivel base designed
by Mr. L. Downs.

As | had mounted the dividing head on
an adaptor plate to attain the centre heig ht
and Tee slot spacing of my lathe's cross
slide, the revised mounting holes in the
body casting would not allow fitting to the
swivel base without drilling additional
mounting holes, which was not desirable.
Typically, | had not thought it through
before placing the order.

Having spent several days looking at
this lump of cast iron, (an expensive door
stop) | realised that it would provide a
swivel base for my spin indexer, and
moreover; a swivelling base for a
machine vice.

Brilliant! But with an overall flange
diameter of over 6 inches, the next
problem was how to cut the circular Tee
slot on a 4 inch rotary table?

Swivel base casting (fig. 1)
This is a substantial lump of iron to
machine and involves some interrupted
cutting. The casting was held by the
circular boss in the reverse jaws of a 6in.
@ four-jaw chuck, but due to the taper of
the boss, only the tips of the jaws were in
contact, photo 1.

The casting was rotated until even
contact was made on the steps of all of
the jaws and the cored hole in the base
was set running true. A pair of twiddling

Fig. 1
SWIVEL BASE

154 DIA.
120 DIA.
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knobs allows horizontal pairs of jaws to be
adjusted together, which speeds up the
setting process, photo 2.

A centre was made in the bottom of the
hole to allow additional support to be
provided with a rotating centre. This was
one of the rare occasions when the
topslide required mounting in its
alternative position, photos 3 & 4 to
allow the outside edge of the casting to
be reached.

The base flange was faced to clean up
and another cleaning cut taken along the
outside edge. With the tailstock
withdrawn, the cored hole was opened up

43
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with a boring tool to 80mm dia. to a depth
Tmm greater than the clearance for the
tips of the jaws of the three jaw chuck and
then used to mount the casting.

The carbide tool was used to face the top
of the boss and clean up the tapered
portion and the top of the flange, photo 5.
A round nose HSS tool was used to finish
turn the taper on the boss at 6deg. and
provide a radius at its junction with the
flange continuing the cut to finish the top
of the flange, photo 6.

The centre hole was opened up to Bmm
as this was the largest drill able to clear
the chuck jaws. The casting was clamped
to the table of the pillar drill and aligned
with the 6mm drill. This was replaced with
a 9mm drill followed by 9.5mm, ready to
ream to 3in. dia., photo 7.

This hole was used to mount the casting
on the mill table on a card washer to finish
the two straight portions of the flange.
Although everything seemed secure
enough, two clamps were also used as
backup, photo 8.

Photo 6. Finishing the taper.

g;,‘

Photo 7. Ready to ream. Photo 10. Ow-r!osd.- .
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Photo 11. Threaded pin.

Photo 14. Starter hole.

Photo 13. Slot cutting.

Photo 15. The finished ‘T’ slot.

Photo 16. Slot cleaned up.

The challenging bit

| have a 4in. geared rotary table, which
has a %sin. dia. centre hole, which |

use for location and setting purposes.
There is an M6 threaded, flanged bush
fitted in the bottom of the hole used for
mounting work on a suitable hollow pin.
The size difference is shown in photos

9 & 10.

A piece of %in. dia. bar was threaded M8
at one end and M6 at the other in order to
clamp the work on the rotary table, photo
11. With the rotary table fitted to the mill,
the casting was located on the card
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Photo 17. Completed.

washer and secured with a nut and
washers on the stud, photo 12.

An 8mm slot drill was aligned with the
top of the stud and the table moved to the
left by a distance of 46mm. The slot drill
was fed in to a depth of 9.5mm and then
raised to take a cut of 4mm around the
slot, photo 13. This is where it is handy
having a workshop vacuum cleaner. After
a good suck, a further 4mm cut was taken,
followed by a final cut of 1.5mm, the slot
being cleaned out after each pass.

With the slot at its starting point, a %&in.
dia. end mill was fed down to a depth of

10mm to provide access for the Tee slot
cutter, photo 14. There then followed a
very slow process of cutting the Tee slot
with much relief when it was finished,
photo 15. As can be seen, | was a bit too
enthusiastic with the end mill. Photos 16 &
17 show the base machining completed.

Tee Nuts

To avoid having to make traditional tee
nuts, which would need inner and outer
radii for clearance in the circular tee slot,
| opted for simple circular nuts, fig 1a,
which made fitting a lot easier and would
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be quite suitable for
the compressive
loads involved in
the clamping. The
flange was drilled
to accommodate a
2mm dia. pin to prevent
rotation when inserting
the screw, photo 18.

Photo 18.
A ‘T’ nut.

The Spin Indexer

The body of this item is another large and
awkward casting to hold. The centre of the
base was found and lightly punched. This
mark was used to locate a pair of dividers
set to 46mm, and a light circle was scribed
at the PCD of the Tee slot and the four
mounting hole positions marked, as per
fig 2 and punched.

An angle plate was bolted to the table of
the pillar drill and the casting was fastened
to this with a piece of M10 studding with
nuts and washers using a strap piece to
bridge the large bore. Additional support
was provided at the free end with some
packing wedges. A small spirit level was
used to bring the base level with the
bubble in the same position as when tried
on the drill table, ensuring all was parallel,
photo 19.

The punch dot in the centre was aligned
under a setting point and the angle plate
finally tightened. A deep centre was made
followed by drilling in stages to 9.5mm x

12mm deep then reaming the hole %in.
dia. for the swivel pin.

With a combination of swinging the drill
table and shifting the angle plate, each
mounting hole was located and drilled 4mm
dia. | found that with the split point drill, the
drill could be fed straight in without the
need for using a centre drill first.

The casting was clamped to the drill
table on its base to spotface the
mounting holes, which being drilled
undersize meant that the pilot was.
working, thus ensuring the larger
diameter did not wander, photo 20. The

Fig. 2
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holes were finally opened up to 5mm
diameter for the fixing screws.

A Vice

When | bought the Hobbymat mill/drill,

| did not have a suitable milling vice, so
made a built-up item. | followed the simple
design of the one supplied by Cowells

for their vertical slide. The moving jaw is
fastened to its plate with an Allen screw
and the tightening screw only pushes
forward. With the jaw nipped up, the
screw is tightened fully and then the Allen
screw finally tightened, which ensures
the jaw is hard down on the base and any
lifting eliminated. With a hard steel ball

in the end of the adjusting screw, a very
tight grip is provided and this vice was
used successfully for all milling work for a
number of years, photo 21.

Having since graduated to a Groz
precision vice and then to a Soba Pin
type vice which is currently used, this
home made attempt has been lying at the
back of a shelf. | thought it could be used
as a swivelling vice and brought it out
once again.

Vice adaptor plate
A 120mm long piece of 2in. x %in. MS flat
was cut off and lightly punch marked at its
centre. Dividers set to 46mm were used
to scribe two arcs for the mounting bolts.
The dividers were then set to 60mm and
two arcs made at both ends of the piece.
The mounting holes were marked and
punched as per fig 3. With the plate
clamped to the drill table, the centre hole
was centred, drilled and reamed for the
swivel pin. The mounting holes were
then drilled 5mm and all burrs removed.
With the piece in the bench vice, the
corners were filed off to within about
2mm of the scribed arcs on the ends. An
arbor 25mm dia. with a ¥sin. dia. spigot
tapped M5 was set in the three jaw chuck
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Photo 22. Vice adaptor.
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Photo 23. The worm driven mandirel.

and the plate fitted to this with an Allen
screw and large washer.

The ends were cleaned up at an angle of
6deg. to match the base angle. The
finished plate is shown in photo 22,

Graduation and numbering
For graduating degree markings on work
held in the chuck, | use a 45T change

@ wheel fitted to the rear of the mandrel,

driven by a worm, photo 23, which
carries a division plate with 8 holes, each
representing 1 degree of rotation, photo
24, The lines are cut with a Hemingway
graduating tool, photo 25.

With the workpiece held in the three-jaw
chuck by the 60mm bore, one of the flat
edges of the clamping flange is set vertical
with the indexing pin engaged in one of
the holes. The line cutting tool should
align with the centre of the flat. It was
decided that divisions of 60deg. either side
of zero should be adequate for any
envisaged use, so the indexing handle was
wound clockwise 7% turns in order to start
at a 60deg. line.

The tool was set to provide a single unit
line of Bmm length, and the tool brought
up to just touch the face of the work with
the cross slide and the feed screw dial set
to zero. The depth drum was set to 10 and
0.10mm in-feed applied then all slides
locked.

The tens line was cut, then the index
handle advanced one hole anticlockwise
and a unit line cut. Repeat three times
followed by a five line and so on until the
required number of graduations are
completed.

Because of the size of the workpiece and
the angled face of the scale, the number
stamping had to be done in situ. In order
to hold the number stamps for accurate
repeatability, the hand turning rest was
fitted to the lathe bed with the tool rest
replaced with a tapped pillar holding a
Cowell’s lathe tool holder, photo 26.

The work was wound back to what will
become the zero line and a setting pin
used to align the punch holder with this
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Photo 26. Stamp holder.

Fig. 3
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Photo 29. Vice fitted.

line, ensuring that the punch will approach
@ the work at 90deg. to the tapered face.

The index handle is turned one hole
clockwise and a zero stamped. Turning the
index handle two holes anticlockwise
another zero is stamped. Because of the
eight holes in the index plate, one
complete turn anticlockwise sets the
position for the number one followed by
two more holes for the zero, repeating up
to the sixty degree position.

The work is wound back to zero and the
process repeated clockwise to the other
sixty degree position. There is no reason
why the graduations shouldn't start at a

Photo 31. Indexer in situ.
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sixty position and
§ continue inthe same

position is reached. It
just suited me to do things
this way. The lines and numbers as cut
are shown in photo 27. As cast iron
doesn’t throw up any curls of swarf,
only slight granular edges to the lines, a
fine needle file soon removed these,
followed by a rub with some Scotchbrite,
photo 28. The vice was tried out in its new
home as photo 29.

Indexer Fiducial Line

As the front of the base fell short of the
face of the degree scale, a small block was
used to make up the distance and carry

the line. This prompted another large work

holding problem to machine a flat face to
receive the extension block.

With one mounting flange in the slot in
the bottom of the vice, the base was set
vertical with a square against the bottom
of the vice and the jaw tightened. Two
screw jacks were placed under the
overhang just in case, photo 30.

A 10mm end mill was fed in 10mm to cut

a flat 1mm deep x 40mm long, centred on
the edge of the mounting flange. This
accommodates a piece of flat material
3.5mm thick, which has been filed to
profile to sit neatly in the housing. It will

Photo 32. Vice in situ.

direction until the other

Photo 28. The finished scale.

be finally secured with two M3
countersunk Allen screws.

The two adapted swivelling work-holders
are shown in situ in photos 31 & 32.

Allin all, | am quite pleased with the way
things have turned out, even if | am at the
moment still unable to swivel my new
dividing head, but the casting wasn't
wasted. The awvailability of this item does
mean that a vice or other work holding
device can be adapted to angular setting
quite readily. ®
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Low Voltage System

For The Work Shop

Background

After returning back to my workshop, with
the power supply which a friend had given
me, with the understanding that it needed
some attention, | gave it a quick test and
found that two of the four diodes making
up the bridge rectifier, had, had the leads
pulled out. These diodes are 70A rated,
and after looking through my electrical
bits, | came across a small quantity of
these. The two faulty ones were replaced,
and the unit tested, and found to be
working fine. This transformer unit, with
the rectifier pack, had two outputs of 12v
and 24v D.C. (direct current) as well as

a voltage-compensating switch; this is
used to increase the secondary voltage,
when a heavy load has pulled the voltage
down. While | will find the 24v and the
compensating voltage handy, it is not
necessary for most workshops. A space
was found to put it in the workshop and
then, using the old styled 5A three pin
mains switched sockets, | proceeded to
wire up a low voltage system. | positioned
one near the drilling machine and one on
the work bench. For the milling machine,
due to a shortage of the 5A sockets | had
to use a small, two pin metal plug and
socket, while for the lathe | made do with
an un-switched socket.

)l More than just lighting
At first | was only thinking of using lights
on the system so | just wired the sockets
up using two core cable off an old lawn
mowver, the cores having a cross sectional
area of approximately 0.5mm2. This all
seemed to be working fine till | introduced
a cross slide drill, {more on this later)
this caused such a voltage drop that a
rethink became necessary. Tests carried
out on the drill, found that it took 10A
when using the lathe socket, and could
be brought to a stall state by hand. There

Chris Smith adds amps
and reduces volts
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was also a complete absence of power switches are what | had in stock and had @

from the drill. The cable was replaced with
2.5 mm2 twin and earth and the earth wire
was paralleled up with one of the cores

to help reduce the resistance. The length
of the cable from the power supply to the
lathe socket turned out to be fourteen feet,
s0 no wonder there was an absence of
power reaching the drill. While carrying
out this modification, a two pole three
way switch was introduced on the lathe
low voltage supply, so as to give forward
and reverse, and an off position. These

12v D.C. ALTERNATIVE CIRCUIT

25-70A 1200v

o
D1

+ —
12v D.C.

Fig. 2
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become surplus to requirements, as not
all of my sockets are switched, the off
position is very handy. If you are lucky
and have 5A 3 pin switched sockets, then
you will only need two pole two way
switches for reversing as the off position
will not be needed.

Using the drill at the same time as a light
was on, showed up another unexpected
happening. The D.C. drill motor started to
generate feedback into the system,
causing the light to become brighter. After
a lot of experimenting to get rid of the
feedback, that did not involve
complication, | decided that the lights are
best run directly from the transformer
secondary, before it goes into the rectifier,
see fig. 1.

Building a system

For anyone wishing to make his or her
own 12V system, the following is what you
will need to know.

1) Will it just be used for lighting?

2) Will it be used for power tools?

3) What size transformer will you require?

4) If power tools are to be used, what
rectification will be needed?

5) Will the power unit be plugged into a
thirteen-amp socket?

6) How much protection will be required?

If the system is only to be used for
lighting there will be no need for D.C.
(direct current) and the lamps can be run
straight off the A.C (alternating current)
output of a 12v transformer. Each 12V20W
lamp will take 1.66A and a 100 V.A.
transformer will run five lamps; individual

49
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transformers can also be used. The use of
power tools means that the A.C.
(alternating current) output of the
transformer will have to be turned into
D.C. (direct current), the voltage drop
across the rectifier, used for turning A.C.
current to D.C. current, will mean that the
A.C. output of the transformer will have to
be 14v. The V.A. rating of the transformer
will need to be about 300V.A.,, this may
sound rather large, but the fact is unless
you know who has made the transformer,
the copper rating can be so high, that the
transformer can have poor regulation
(volts drop on full load) due to the high
internal resistance, so increasing the V.A.
will help to reduces this risk. The rectifier
will need to be a bridge-rectifier with a
voltage of 50rrmv, no less (repetitive
reverse maximum voltage). This will have
a working voltage of 35v. A current rating
of 50A will be ample. The bridge rectifier
to these ratings is shown in the drawing
fig. 1. There is a centre hole through the
rectifier to secure to the heat sink, and
with normal use, a heat sink made from a
piece of aluminium, to the approximate
sizes of 200mm x 200mm x 3mm will be
adequate. Fix the heat sink vertically and
mount the rectifier at about one third of
the way up the heat sink, and on the
vertical centre line. The heat will be rising
up the heat sink, so the rectifier does not
want to be too near to the top. The
enclosure, to house the components, must
have plenty of ventilation.

One point worth mentioning here is that
the voltage figures given have been on the
r.m.s. (root mean square) basis, a form
which is the general form used for
alternating current. Because the waveform
is sinusoidal, the peak voltage is higher by
a factor of 1.414, so a nominal 12volt
supply may be able to give about 17volts if
the current demand is small. For the
applications | have used, lighting and low
voltage tools, this is likely to be of no
consequence, however it should be borne
in mind if a supply is linked to voltage
sensitive equipment.

Fuses

If the unitis to be plugged into a thirteen-
amp socket, the plug will contain the fuse,
and no further fusing of the main supply
will be needed. It is also a help, if the socket
contains a neon lamp, which will help

to safeguard against walking out of the
workshop, and leaving the transformer unit
switched on. For safety it is always best to
have a neon indicator on the enclosure as
well. Fuses will also be needed to protect
the transformer against a short circuit

fault developing in the rectifier, and one

to protect the external wiring. A diode is
also fitted across the rectifier output. This
is to protect the rectifier against high levels
of back electromotive force, which can

be generated from D.C. equipment. The
enclosure to house the components is left
upto the individual. A drawing of a basic
circuit using a bridge rectifier is shown in
fig. 1, while an alternative circuit, again
using full wave rectification is shown in
fig. 2.

Transformer details

The transformer shown in fig. 1 uses

a 2inch stack of 248 laminations made
from 400/50 material. The primary (240v
winding) is wound with 386 turns of
0.9mm diameter copper wire with a grade

50
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two covering for approximately 200°C. The
secondary of fig. 1, is wound with 22 turns
with a tapping at 20 turns using 2.65 mm
diameter copper wire, again with a grade
two covering for approximately 200°C.
Between the primary and the secondary
windings there is an earth screen. This will
give a continuous output of 10amps and
will give the much higher outputs, for the
short periods encountered when using 12v
D.C. power tools.

Transformer details for fig. 2 are exactly
the same as fig. 1, only with two
secondary windings. This transformer has
been designed for two secondaries, so no
changes are needed to the gauge of the
wire, on the primary.

The drawing only shows one D.C. output,
but this does not prevent adding more
outputs. This is also the same for the
lighting circuits. Fusing can also be
changed to individual requirements.

Parts list and costing guide
The following is a guide to the parts
needed and an approximate price that you
can expect to pay for new parts.

these were what | had to hand, but there is
no reason why these diodes cannot be
reduced down to 25amps 100 volts, which
on a full-wave rectifier system will give up
to B0amps. The switched bA sockets have
so far stood the current passing through
them, and for switching the lighting
circuits they will be alright, while the
switching of the motors is either carried
out with the two pole switch, or with the
switch on the actual device.

Low Voltage Power Tools

The introduction of a 12v system into the
workshop, will open up a new avenue
for running not only the lighting, but
also 12v power tools, whether they are
ready made or of your own manufacture.
The first tool that | converted to run on
my twelve-volt supply was a Toshiba
battery drill which was given to me, by a
friend, because it needed a new battery
and he thought because of its age, that

it did not warrant the expense. Finding
the battery charger was faulty, | then
wondered if the battery was all right. |
spent a bit of time repairing the charger,

£P
BR1 Bridge rectifier 50 rrmv 35volts working 9.00
D1 Diode 1N4007 0.50
Switch 20A on off on two pole two way 14.00
Fuses FZ1FZ2 FZ3 motor rated fuses 0.60 each
Fuse holders  FZ1FZ2FZ3 3.00 each
Neon indicator 200/250v 1.00
Power diodes  25A 100v to 70A 1200v 2.501010.00 each
Transformer 240v prim/14v+14vsec 70.00 approx.

Note: Motor rated fuses are not instant blow,

so they will stand an overload for a short period.

As | have stated, my power supply was
one that a friend gave me, which needed
some attention and is the one in use in my
workshop. The transformer specified in
this article, is one that | actually made up,
to the details given. The 70A/1200v diodes
shown in fig. 2, are what | actually used as

Photo 1. General view of the 12volt drill.

but the battery was found to be past it.
Although it had been laying around the
workshop for some time, | didn’t have
the heart to throw it away. Then, with
the arrival of the 12v power supply, this
was an ideal time to convert the drill to
rum on it. | took it apart and soldered a
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cable to the clips, which makes contact
with the battery; the cable was then Drill Drill make Approx. |Battery Battery Stall Normal
taken directly to the 12v supply. This drill voltage R.PM. Voltage Voltage Current |Running
has two speeds, forward and reverse No load On load Current
and has the usual torque settings.
This is a great asset when drilling and 12v Toshiba 1300 12.4 11.33 50A
tapping holes, which do not require a 12v Toshiba 440 124 11.92 5A-20A
high standard of accuracy like mounting : :
plates, etc. The drill is left permanently 12v Unknown 430 12.4 11.88 30A
attached to the power supply so that it is 12v Unknown 430 12.4 5A-20A
always, at the throw of a switch, ready to Power supply | Power supply]
:.lse and | hopeﬁt;mll.lb;f:r along time: No load On load

o0 come, see photos 2 p

A series of tests was carried out on 12v Joshiba 1300 12.7 .46 42A
battery drills, current measurement being 12v Unknown 430 12.7 25A-30A
made on a meter having an 80A moving
coil movement. The results are Table 1
summarised in Table 1. The first tests
involved using a car battery; the other .
tests were carried out using the power unknown make of drill, was also Safety Warning
supply. The Toshiba drill was put into high impossible to stall, as when it started to | used a car battery for testing, as itis
gear, and stalled, by just gripping the reach towards the stall point, the direct a source of pure D.C., but | would not
chuck. When going into the lower gear it drill device moved into the high torque recommend anybody using this for
was virtually impossible to stop. The setting and slipped. a low voltage power supply, without

being warned about the danger of fire,

or an explosion if a short circuit takes
place on any devices, or wiring, that it is
feeding. A typical car battery is capable
of delivering several hundred amps and
hence a fuse must be fitted directly on the
battery terminal, with a current rating no
greater than the cable rating. Each device
must also be fused if less than the cable
rating. The battery should also have an
isolating switch, which should be turned
off at all times when the system is not in
use. If housed in an enclosure, adequate
ventilation must be given to prevent the
build up of gas.

Lighting Conversion

Again at the behest of one of my friends, @
| was cajoled into converting a standard
machine light to take standard domestic
12 volt halogen bulbs, as shown in photo
3. Due to the heat produced, this became
quite an interesting exercise, which also
lead on to the building of a robust design
of lampholder, photo 4 which was then
produced in several forms including one
Photo 2. Interior view showing wiring connections. particularly useful version with a magnetic
base. Itis hoped to describe these in
detail in a future article. B

Photo 3. Machine light converted to take halogen units. Photo 4. Robust home built 12 volt light.
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Harrogate 2008

Dave Fenner visits the National Model Engineering and Modelling Exhibition

e determined that this
year, we would combine
the visit to the Harrogate
show with one to the
National Railway Museum
in York. My last visit there was in the early
1980's and how it has changed for the
better. In short, most definitely worth a
visit, and if you do go, try to allow a full
day, rather than the afternoon we had
available. Arriving on Friday morning
at the “"National Model Engineering
and Modelling Exhibition”, the initial
appraisal, confirmed after a more detailed
look round, was that once again, Lou Rex
B.E.M. and his team had assembled a

superb array of exhibits and exhibitors
whether from a com petition, club or trade
viewpoint. | would reiterate the comment
that has been made in the past, that
perhaps because this event is not allied to
any publication or club, it has gained the
reputation as “The Friendly Show".

The exhibition is now in its fifteenth year,
and it is interesting to read in the
programme foreword by Lou, that when
they first surveyed the extent of Hall 1
many years ago, they seriously wondered
about how to fill it. Nowadays, the
exhibition fully occupies not only that
original hall but also Hall 2 located beyond
the food area. It is to the credit of the

Chrisp, former editor of Model Engineer.

m |

Photo 1. Judges Ilvan Law and Dennis Monk dp in
thought examining the MES Abrasive band machine
entered by Mr G Jackson - in the background, Mike

Harrogate show, that clubs as far afield as
Edinburgh and Oxford, are prepared to
travel the distance.

No doubt many readers will have
attended the event in person, but for those
unable to make the trip, hopefully the
selection of photos and captions (of
essentially workshop kit) will give at |least
a flavour of what was on offer. At the time
of taking photos, judging was still in
progress, photos 1 & 2 - it was notable just
how much time and attention the judges
devote to the assessment of competition
entries.

In addition to the "Engineering” content
there is much on display from other

Photo 2. Judge Barry Jordan and the % scale Studer Grinder
from Malcolm Leafe. Barry won “Best in Show ™ in 1998 with his
acclaimed model of a Bridgeport. Nowadays he also pursues his
artistic interests painting horses.

Deruting Rods

ettt yr—
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Photo 3. The Four Facet Drill Grinding Jig from
Mr P J H Bawler is mounted on a purpose made
stand incorporating two storage drawers.

Photo 4. The Bending Rolls entered by Mr P Martindale are based on
the classic George H Thomas design, but have been scaled up using

larger diameter rolls and gears, to cater for material 12 inches wide.

Bronze bearings are employed.
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interest sectors such as model aircraft,
model boats, smaller scale model railways
(live steam and electric), hot air engines
and the superbly crafted miniatures from
the Guild of Model Wheelwrights. For
those with a passion for i.c. engines, the %
scale Bentley engine built by Mr M Sayers
was a real eye opener. | understand that a
demonstration run was planned to take
place, but due to pressure of time, | was
not able to observe this.

While it must still be a minority group
interest in the hobby setting, it was notable
that new developments are appearing on
the CNC front. Arc Euro Trade showed two
Chinese CNC mills from the Seig factory.
Whereas in the past, manual machines
have been brought across to the UK, then
stripped and converted, these are factory
built from the word go, as CNC. It does
begin to look as though plug and play may
have arrived. One pleasant surprise was
the demonstration of Cam Bam by their
lead developer Andy Payne. This looks like

Photo 5. One of two entries from Mr G Jackson, this being
the Kennet Tool & Cutter Grinder to the MES design.

Photo 7. A Tool and Cutter Grinder to the well
known Stent design, shown with accessories
by Mr T Bracken gained a First.
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a powerful and potentially useful piece of
software supplied either free or at an
attractive price, to speed up the creation of
milling part programmes.

Competition

This year the Workshop Equipment
category saw something of a renaissance,
with six exhibits from five entrants,
including one, a four facet drill grinding jig
from stalwart enthusiast Paul Bowler who
has pretty well single handedly supported
this section in some recent years. The entry
from Malcolm Leafe - a superb quarter
scale replica of a Studer grinder, raised
again the debate, as to whether a model

of a workshop machine should be in this
category, in that one can question whether
it is capable of serious work. In fact this
entry was moved to a different section
where it was awarded a first place. A
selection of the com petition entries is given
in photos 3 - 7, and the results were a First
for the Stent by Mr T Bratten, a Second for

Mr P J H Bowler's Four Facet Drill grinding
Jig, and joint Thirds for Mr Martindale's
Bending Rolls and for the Kennet Tool &
Cutter Grinder and Abrasive Band Machine,
both produced by Mr G Jackson.

Club Stands
Photo 8 shows a locomotive wheel
displayed on the West Riding Small
Locomotive Society stand by Mr J
Grabsch. Nothing unusual in that you
might say, but on closer inspection this
one was not cast iron but steel, and
had been produced by spark erasion/
electrochemical machining from both
sides thus creating accurate spoke
profiles. Mr Grabsch acknowledged that
this method was uneconomic, but felt that
a two stage approach, employing rough
milling followed by ECM may prove viable
in the future.

It is always interesting to be given some
insight into the method used by model
engineers. Photo 9 shows the cam

Photo 6. An excellent Abrasive Belt Machine,
again from Mr Jackson who clearly appreciates

the MES product range.

—

Photo 8. Locomotive wheel from Mr J Grabsch

produced largely by electro chemical machining.
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grinding jig devised by Mr M Sayers of the
Pickering Society, along with other tooling
and parts for his Bentley engine. Photo 10
shows the completed engine.

Several items of workshop kit were to be
found on the Tyneside Society stand,
notably the George Thomas style Staking
Tool by Mr L Hall, photo 11 the Wood
Carving Clamp shown by Mr C Manns,
photo 12 and the Four Facet drill Grinding
Jig by Mr D Manns, photo 13. The last
item here appeared to include the
ingenious use of part of a vertical slide.

SMEE often tend to be thought of as the
“grandaddy” of model engineering and
were once again in attendance showing
models and equipment and giving
demonstrations. In addition to his GHT
bending rolls, Mr C Ager displayed a
Between Centres Boring Bar, photo 14 and
a GHT design Rotary Table, photo 15. The
info card for the boring bar noted that it

=" ¥i& ,'.':'r

Photo 9. The cam grinding jig
employed by Mr M Sayers.

ARNN . A
Photo 12. This woodcarving clamp,
by Mr C Manns, allows the work to be
rotated in two planes for access.

was based on a GHT concept and used
material salvaged from a car suspension.
The Bending Rolls, photo16, shown by
Mike Chrisp, are shorter, and have a more
chunky appearance than the popular GHT
style, and are probably capable of
handling heavier but narrower sections.
One unusual item here was the Spark
Eroder, photo 17 shown by Mr M Fagg.

From Keighley & District Society came
the freelance Sensitive Pillar Drill by Mr A
King, photo 18 and the Stepped Collet
chuck from Mr J Wilcock, photo 19.

An excellent example of a straightforward
accessory set found on the Pickering
Society stand was the set of Tailstock
Diehalders, photo 20 shown by Mr K Shutt,

Amongst the some one hundred and
twenty odd items arrayed on the Bradford
stand, two exhibits caught my eye, the
well presented Versatile Dividing Head,
photo 21 by Mr D Watts, and the Rear

Photo 10. Mr Sayers’ superb completed
Bentley engine. Note this is not a static
exhibit, it really does run.

Photo 13. A Four Facet Drill
Grinding Jig from Mr D Manns.

The Society of Model and
Experimental Engineers

Between Centres Boring Bar

Colim Ager

Based on an idea by George Thomas

Material was salvaged from cif suspension ot

Photo 14. Between centres Boring Bar by Mr C Ager.
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Parting Tool for a Colchester Bantam,
photo 22 from Mr M Turner. It was a nice
touch to display the latter item on a “mini
pallet”. One wonders if he has built a
miniature fork lift to move it.

The display from York City and District
Society was well up to their usual high
standard, and featured amongst the
workshop equipment were a beautifully
finished Roller Filing Rest for the ML10
lathe, photo 23 from Mr M Waters, a
Surface Gauge and Angle Plate, photo 24
by Mr J Chambers and a Co- Axial
Centering Gauge, photo 25 by Mr N
Davison. This final item bore similarities to
the design described by Peter Rawlinson
in Issue 118 of MEW and makes a useful
addition to the workshop measuring
equipment arsenal.

In contrast to previous oceasions, the
visit this year was just for a single day. Oh,
that more time had been available! B

Y
- .
Photo 11. A high standard of
workmanship is evident on this GHT

style Staking Tool by Mr L Hall.

Photo 15. Small Rotary Table to the
GHT design also by Mr C Ager.

Model Engineers’ Workshop
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Photo 16. Bending Rolls from Mike Chrisp. Photo 17. Mr M Fagg's Spark Eroder i
just the thing for a broken tap.

#iirven 1 =hibil
SOIDFS

Photo 19. Also from Keighley and Photo 20. Multisize Tailstock
district, Mr J Wilcock offered this Dieholder by Mr K Shutt.
Stepped Collet Chuck set.

4

Photo 18. A fe."ance designed Sensitive Photo 21. Versatile .Divid;'ng Photo 22. Mr M Turner’s
Piliar Drill by Mr A King. Head from Mr D Watts. Rear Part Off Tool.

e - =
Photo 23. Roller Filing Rest far the

Photo 25. Co - Axial Centering
ML10 lathe - Mir M Waters. Angle Plate by Mr J Chambers. Gauge made by Mr N Davison.
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To help you get the best from
The Model Engineer exhibition

These notes are written purely for guidance. Full information is contained in the Competitors’ Information booklet which is sent to every
entrant as part of the information package. If you have an item and are unsure as to the Class into which it should be entered, leave that
section blank and we will take care of it. The Judges have the right to move arny competition exhibit into another class if they feel that by
doing so its chances of gaining higher marks or a more appropriate award are improved.

f the item is offered as a Loan exhibit please indicate this

by writing Loan on the form in the box identifying the Class.

Loan models are not judged but carry all other privileges
associated with competition entries,

Part built models are particularly welcome in the Loan
Section; visitors like to see work in progress, and entry does
not preclude the item being entered in competition wihen
completed.,

The classes listed below are those associated with

n model er i

Club exhibits

Where a club is exhibiting, each model should be entered an
a separate entry form and clearly identified as a club exhibit
by entering Loan/Club in the class section box. This ensures
that we have a full record of all models on display during the
show and facilitates matters of administration and insurance,

Additional forms

If you do not wish to deface your copy of the magazine we are
happy to receive photocopies of the entry form, one for each
model. We will be pleased to send out extra forms if required,
50 if you know of a modeller who is not a reader of one of

our magazines but who you think may wish to participate,
please advise them to contact our Exhibitions Office, or simply
photocopy the entry form for them,

The success of the show depends largely on the number
of models on display. Your work could well be the stimulus
which inspires someone else to start in the hobby. There can
be no doubt that this event is our showcase on the world of
modelling in all its aspects. Every modelling discipline needs
more and more participants, and itis by displaying not only
the créme-de-la-créme, but also examples of work of a more
achieveable standard, that people are encouraged to join imto
the wonderful world of modelling, in whatever aspect.

We look forward to seeing a sample of your work at
the show!

Engmeenng Section
Hot air engines.

k2 General engineering models (including stationary and
marine engines).

A3 Internal combustion engines.

A4 Mechanical propelled road vehicles (including
tractors).

A5 Tools and workshop appliances.

A6  Horological, scientific and optical apparatus.

AT General engineering exhibits - not covered by
the above

Railway Section

Bi Working steam locomotives 1° scale and over,

B2 Working steam locomotives under 1" scale.

B3 Locomotives of any scale, experimental, freelance or
based on any published design and not necessarily
replu:as of full size prototypes, intended for track duties.

B4 ilt model | tives of any scale, not
covered by classes B1, B2, B3, including working
models of non-steam, electrically or clockwork
pamafed steam prototypes.

BS hbuilt model |
seale) and under.

B6 Kitbuilt model locomotives gauge 1 (L0mm scale)
and under.

B  Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

B8  Kitbuilt rolling stock, gauge 1
{10mm scale) and under.

B9 Passenger or goods rolling stock, above 1" scale.

B10 Passenger or goods rolling stock, under 17 scale.

B11 Railway buildings and lineside accessories to any
recognised model railway scale.

B12 Tramway vehicles.

gauge 1 (10mm

Marine Models

C1  Working scale models of powered vessels (from any
period). Scale 1:1to 1:48

C2  Working scale models of powered vessels (from any
peniod). Scale 1:49 to 1:384

| ‘ ME Comp.indd 2

C3  Non-working scale models (from any period). Scale 1:1
to 1:48

C4  Non-working scale models (from any period). Scale 1:49
to 1:384

C5 Sailing ships and oared vessels of any period - working.

C6& Sailing ships and oared vessels of ary period - non-
working.

C'rl' N 1 I A finet) Imbdais' 3ol
hydroplanes.

C8 Miniatures. Length of hull not to exceed, 15in for 1:32
scale, 12in for 1:25 scale, 10in for 1:16 scale; 8in for
1:8 scale, No limit for smaller scales.

C9  Forany model boat built from a commercial kit.
Before acceptance in this class the kit must have
been readily available for at least 3 months prior to the
opening date of the exhibition and at least 20 kits must
have been sold either by mail order or through
the retail trade.

Scale Aircraft Section
Scale radio control flying models

DZ Scale flying control-line and free flight

D3 Scale non-fiying models, including kit and
scrateh-built

Dd  Scale flying radio controlled helicopters:

Model Horse Drawn Vehicle Section

G1 Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) Wagons, carts and
farm implements. Caravans.

Junior Section

J1  Forany type of model, mechanical or engineering work,
by an under 14 year old.

12 For any type of madel, mechanical or engineering work,
by an under 16 year old.

J3  Forany type of model, mechanical or engineering work,
by an under 18 year old,

All entries will be judged for standard of craftsmanship,

regardless of the modelling discipline, i.e. a boat will not

be competing against a military figure. Providing a model

attains sufficient marks it will be awarded a gold, silver or

bronze medal.

Model Vehicle Section
Non-working, cars, including small commercial vehicles
(e.g. Ford Transit) all scales down to 1/42.

K2 Non-working trucks, articulated tractor and trailer units,
plus other large commercial vehicles based on truck-type
chassis, all scales down to 1/42.

K3 Non-working motor bikes, including push bikes, all
scales down to 1742,

K4  Non-working emergency vehicles, fire, police and
ambulance, all scales down to 1/42.

K5  Non-working vehicles including small commercial
vehicles (e.g. Ford Transit,) scale from 1,/43 or smaller.

K6 Any available body shells including Concours, in amy
scale or material, to be judged on appearance only.

K7 Functional model cars/ vehicles which must be able to
move under its own power of any type, Can be gither
free-running, tethered radio controlled or slot car, but
must represent a reasonable full size replica.

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rules and Particulars
The Duke of Edinburgh Challenge Trophy is awarded to
the winner of the Championship Award at the Model
Engineer Exhibition.

2. The trophy remains at all times the property of
MAGICALIA PUBLISHING LTD.

3. The name of the winner and the date of the year in
which the award is made will be engraved on the trophy,
which may remaim, at the discretion of MAGICALIA
PUBLISHING: LTD., in his/her possession until required
for renovation and display at the following Model
Engineer Exhibition.

4, Any piece of model engineering work will be eligible for
this Championship Award after it has been awarded, at
The Model Engineer Exhibition,
a Gold or Silver medal by MAGICALLA PUBLISHING LTD
5. No model may be entered more than once.
6. Entry shall be free. Competitors must state on the entry
form:
(a)That exhibits are their own bona-fide work.
(b) Any parts or kits which were purchased or were not
the outcome of their own work.
(c) That the model has not been structurally altered
since winning the qualifying award.
7. MAGICALIA PUBLISHING LTD. may at. their sole discretion
vary the conditions of entry
without notice.

COMPETI'HON RULES
Each entry shall be made separately on the official form
and every guestion must be answered.

2. Competition Application Forms: must be received by the
stated closing date. LATE ENTRIES WILL ONLY
BE ACCEPTED AT THE DISCRETION OF THE
ORGANISERS.

3. Competitors must state on their form the following:

(a) Insured value of their model.

(b) The exhibit is their own work and property.

(c) Parts or kits purchased.

(d) Parts not the outcome of their own work.

(e) The origin of the design, in the case of a model that
has baen madie by more than one person.

NOTE: Entry in the competition can only be made by one of @

the parties and only their work will be eligible for judging.

4, Models will be insured for the period during which they
are in the custody of MAGICALIA PUBLISHING LTD.

5. Ajunior shall mean a person under 18 years of age on
December 31st in the year of entry.

6. Past Gold and Silver medal award winners at any of the
exhibitions promoted by MAGICALIA PUB LISHING LTD.
are eligible to re-enter their model for the *Duke of
Edinburgh Challenge Trophy'.

Past winmers at any of the exhibitions promoted by
MAGICALIA PUBLISHING LTD. will not be aligible for
re-entry into the competition unless it has been
substantially altered in any way.

7. MAGICALIA PUBLISHING LTD reserve the right to:

(a) Transfer an entry to a more appropriate class.

(b) Describe and photograph any models entered for
competition or display and to make use of any such
photographs and descriptions in any way they may
think fit

(c) Refuse any entry or model on arrival at the
exhibition and shall not be required to furnish a
reason for doing so.

8. Entry into the competition sections is not permitted by;
(a) Professional model makers.

(b) Anyone who has a financial interest in the direct
supply of materials and designs to the public.

NOTE: If unsure, please contact the Competition organisers

prior to the show.

9,  The judges’ decision is final. All awards are at the
discretion of the judges and no comespondence
regarding the awards will be entered into.

10. Exhibitors must present their model receipt for all
models collected at the end of the axhibition and sign
as retrieved.

11. The signed release for each model must be presented to
security staff when leaving the exhibition complex with
display model(s) after the close of the exhibition.

IMPORTANT NOTE: PLEASE MAKE GOPIES, INCLUDING
PHOTOGRAPHS, OF ALL INFORMATION RELATING TO YOUR
MODEL, AS MAGICALIA PUBLISHING LTD WILL NOT ACCEPT
LABILITY FOR ANY LOSS.

CLOSING DATE 3RD SEPTEMBER 2008

1/3/07 16:35:07 ‘ |
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THE MODEL ENGINEER EXHIBITION
19th - 21st September 2008 Ascot

ENTRY NO. OFFIGE USE ONLY

Please return completed form to:
Model Engineer Competition,

9 Tranmore Lane, Eggborough,

E. Yorkshire DN14 OPR

ENTRY FORM - COMPETITION & LOAN MODELS GLASS | ENTRY NO.

PERSONAL DETAILS (Please print)

Surname Forename(s) Age:

Address

Post Code:

Home Tel No Daytime Tel No

Model Club or Association

Have you entered before? (Y/N)

Do you purchase or subscribe to a Magicalia Publishing Ltd magazine? (Y/N)

How many years have you been a modeller?

Mail Qrder Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you _J

MODEL DETAILS - PLEASETICK BOX IF MODEL IS FOR LOAN [ |

Entry Class (competition entries only)

Model Title (to be used for catalogue and display card)

Model Description

Model Scale Length Width Height Weight

Type of construction

Parts not made by you and commercial items

Have you supplied a photograph? (Y/N)
Are you supplying Judges Notes? (Y/N)

Value of Model (Magicalia Publishing Ltd will not insure the model unless a value is entered) £

Name and address of your local newspaper

N.B. Please make a copy of this form and any photographs enclosed for your own reference.
Please note that Magicalia Publishing Ltd will not accept liability for any loss of documents or photographs submitted with this form.

| ‘ ME Comp.indd 1 @ 23007 10:2826 ‘ |



...continued from page 11

Also Ketan has received a couple of
other phone calls from readers of MEW
saying that the series did not start at the
beginning but went in at the deep end.
Having programmed CNC mills for the
past 25 years or so, perhaps | find it to
easy and miss out the basics that readers
are looking for?

So, what | would like readers (and Mr
Tusin) to do is to email me or phone me
with their ideas and tell me what they
would like to see covered in this series.
The only emails | have had are “what is
MACH 3 and where do | getit. MACH 3is a
control program that runs on a PC and
drives stepper motors and spindle motors
via the PC's parallel printer port.

It ean be downloaded in trial form from
httpz//www.machsupport.com/. It will run
short programs as it stands but needs
upgrading for long programs.
Documentation can be downloaded free as
well. MACH 3 can be installed without the
drivers so you can play with it even if you
don't have a CNC mill.

| hope to publish a couple of articles
shortly dealing with the construction of a
CNC router, which will use MACH 3 as the
control software. | have seen a photograph
of part of the machine and it looks superb.

KX1 comprehensive review

| will do a comprehensive review of the
KX1 CNC mill in issue 141. Although |
have had a couple of very minor teething
problems they were possibly because my
machine is the first factory built prototype.
| would recommend the KX1 as an entry
into CNC milling with no reservations
whatsoever. It is quite simply “A superb
machine and well worth the money”. It is
sure to find a home in many workshops
and | would like to think that many schools
will be installing it as well.

John Stevenson

The KX1 was designed by John Stevenson
of L Stevenson Engineers of Nottingham.
John complained that | had not mentioned
him in issue 139 so | am giving him a
mention in this issue so here goes. John,
please put the dog out and empty the bin!
Seriously though, if you have a Denford or
similar CNC that you would like to convert
to MACH 3 or an old CNC that you would
like to retrofit with a modern controller,
talk to John (and remind him to put the
dog and bin out).

Dates for your diary

Please email david.clark@magicalia.com
if you would like your event listed here.
Please let me know at least 2 months in
adwvance.

The date of the Guildford Model
Engineering Society 2008 Model Steam
Rally and Exhibition has been changed
to the 12th and 13th of July. Don't
forget your Wellington boots.

Leeds society of model & experimental
engineers invite owners of 3%in. and
5in. gauge locomotives and scale
traction engines to their August Rally
to be held on Saturday and Sunday 9th
& 10th August at the track site in the
grounds of Eggborough Power Station

58

| ‘ 11 Eds Bench.indd 58

The editor’s workshop

Despite illness, the workshop has seen
some improvements. The Boxford CNC
has been placed on a workbench (I had to
remove it from the car prior to travelling
to Harrogate) and some of the switches
have been tightened up. It has not been
tested yet as the mains cable is partially
cut through and needs replacing. | have
assembled a new Sealey bench mounted
drill and bolted it to the work bench for
stability. (How many of you bother to bolt
your drill down?) The horizontal bandsaw
has been moved into the workshop. This
left very little room to move and the saw
will have to be dragged round to use it
as it is right against the shed wall. | also
need to have the head raised to close the
shed door.

In the brick shed, | have assembled a new
(small} Axminster work bench. | have
trimmed the length of the top to slightly
over the width of the cabinet and have
purchased a 300mm x 450mm granite
surface plate to fit on it. While working in
industry, | rarely marked anything out other
than the occasional casting although the
surface plates were always constantly in
use for checking work. While at Harrogate, |
purchased a 300mm digital height gauge
for under £60, this to be used for marking
out steam engine castings.

I have obtained four more (slightly
stronger than the ones used on the Myford)
machine mounts for the Senior mill. | hope
too fit these in the first week of June so |
can progress with installing the inverter
and the digital readout. | find that a digital
readout is essential on a mill for fast
working and cutting out errars while |
personally would not bother using
readouts on the lathe.

I have purchased the ‘Trojan’ a single
cylinder marine slide valve engine and
the ‘Borderer’ a double cylinder piston
valve marine engine. Both casting sets
are mainly in bronze and both engines
are available from Reeves 2000, see
advert in this issue for their catalogue.
The “Trojan’ is particularly suitable as a
beginner's engine; it is reasonably priced
and does not require much in the way of
additional materials to finish it. The
‘Borderer’ is more advanced but | want to
see how the piston valve gear works as |
want to use a similar system in a small
oscillating engine in the future. Reeves
do a wide range of castings for engines
and a good selection of tools, materials
and sundries.

{located on the A19 just north of M62
Junction 34). For further details, contact
Geoff Shackleton Tel 01977798138.

Bristol Model Engineering and Hobbies
Exhibition will be at the Thornbury
Leisure Centre on the 15th 16th and17th
August. | got totally lost trying to find
this event last year even with the help
of an online map printout. |was so
annoyed that after the show, | went out
and bought a Sat Nav.

Warco are holding their open day on
the 12th & 14th September 2008.

The Official Model Engineer Exhibition
is on the 19th - 21st September 2008 at
Ascot racecourse.

“Richmond’s”

rebuilt Super Seven

There was great interest shown at
Harrogate on the Sino readout on
“Richmond's” rebuilt Super Seven. This
lathe drew a lot of people and | don't think
there were less than three people around
it at any time during the two days | was
at the exhibition. “Richmond” asked me
to mention that he will be designing an
updated version of the cross slide power
feed on this lathe and will publish the
design in MEW in a future issue. This is
unlikely to be much before Christmas.

Subscription gifts

The digital calliper was a big sucecess. Over
200 of you took advantage of the calliper
offer and at the time of writing, you should
all have received yours. | did get one email
from a reader who was a bit disappointed
that it was a 100mm calliper and not a
150mm as shown in the photograph.

The advert clearly stated 100mm but the
picture was of a 150mm one as they did
not have a photo of the 100mm one. | have
received one of the callipers and it is a
well made item and | hope the majority of
readers will be happy with it.

However, to avoid this happening in the
future, | have told the subscription people
that | want to be involved with all future
offers and | want to check the product out
before authorising its use. | will also
suggest products for them to use.

Overseas subscriptions

| have asked the subscription people to
look into offers for overseas readers.
They are open to the suggestion and it
may happen eventually although not
immediately. | have also suggested six
monthly subscription rates as when

you convert 12 months issues to cash,

it becomes a lot of dollars. Tell me what
would make you subscribe if you live
overseas, free gifts, money off, longer or
shorter subscription periods, anything
else? A gift that comes to mind is a book
from the Workshop Practice series. It
would be within a reasonable budget, not
too dear to post and useful to the reader.
What do you think?

Articles supplied
Articles have to a certain extent dried up. |
still get the odd one but not as frequently as
| have been receiving them. This could be
because summer is with us and readers’ are
not spending as much time in the workshop
as during the winter. | still have plenty of
articles to use and am not desperate for
any but please keep them coming, they will
all be used eventually. | now have a filing
cabinet to store them in; before | stored
them in plastic boxes. This means | can now
get a bit more organised, edit articles in
adwvance and get a better idea what | have
in stock. If you would like to write articles
for MEW, please email me or write for
contributors’ notes and an agreement.
Right, that is all for this issue. Next issue
should be back to normal with all the
regular features.

PS, | am working on a Workshop Special
due to be on sale just before the Model
Engineer exhibition. Watch out for an
announcement in the August issue. This
special will only be available in the UK
from W.H.Smiths, overseas readers will
only be able to get it by pre-ordering.

Model Engineers’ Workshop
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Engineering Supplies
Online Catalogue - www.chronos.ltd.uk

SEE US AT THE GUILDFORD STEAM RALLY JULY 12th - 13th!!

GLANZE THREADING, PARTING & PROFILING LATHE TOOLS SETS
NEW TOP QUALITY INDEXABLE TOOL SETS FROM GLANZE
THIS SET INCLUDES THE FOLLOWING GLANZE INDEXABLE LATHE TOOLS

10/12MM SHANK EXTERNAL THREADING TOOLS HOLDER WITH 2 X 60 DEGREE METRIC CARBIDE INSERTS
10/12MM SHANK INTERNAL THREADING TOOL HOLDER WITH 2 X 60 DEGREE METRIC CARBIDE INSERTS
10/12MM SHANK PROFILING TOOL WITH 2 X 5MM DIAMETER CARBIDE INSERTS

10/12MM SHANK PARTING TOOL WITH 2X2MM CARBIDE PARTING INSERTS CODE

SUPPLIED IN A GOOD QUALITY FITTED CARRY CASE COMPLETE WITH TORX KEY 777450 10MM SQUARE £115.00
777460 2MM SQUARE £125.00

INDIVIDUAL GLANZE THREADING TOOLS 60’ METRIC

Complete with one three sided carbide insert & Torx Key NEW STYLE 100MM SOBA

CODE TYPE SHANK PRICE ROlAY DE

722100 INTERNAL 10MM SQ £24.00 £ GRDE-X1110

722210 INTERNAL 12MM sQ £24.00 BRAND NEW DESIGN AND

SIR0016 INTERNAL 16MM SQ £28.95 EXCLUSIVE TO CHRONOS!

775100 EXTERNAL 10MM SQ £24.00 TABLE DIA - 100MM

775118 EXTERNAL 12MM sQ £24.00 CENTRE - 2 MORSE TAPER

SER16K16 EXTERNAL 16MM SQ £28.95 OVERALL HEIGHT WHEN HORIZONTAL - 55MM

CENTRE HEIGHT WHEN VERTICAL - 75MM
THIS UNIT COME COMPLEATE WITH T NUTS,

INSERTS

CODE TYPE PRICE STEP CLAMPS AMD STUDS TO HOLD WORK TO THE TABLE

1116A60 INT EOR 10 & 12MM TOOLS £7.25 THE HAND WHEEL CAN BE DISENGAGED ALSO.

1116A60S SET OF 10 ABOVE £69.50

1616A60 INT FOR 16MM TOOLS £7.25

161RA60S SET OF 10 ABOVE £69.50 v S ®
NIOII SPEED STERL ] e R\

11ERIAG0 EXT FOR 10 & 12MM TOOLS £7.25 !" E DRILL S ey

11ERIA60S SET OF 10 ABOVE £69.50 So 0l 10 g : in

16ERAA60 EXT FOR 16MM TOOLS £7.25

16ERAAG0S SET OF 10 ABOVE £69.50

SOBA OPTICAL CENTRE PUNCH
GET IT RIGHT EVERYTIME !!
ACHIEVE PRECISE PUNCH LOCATION CENTREDRILL SETS

IT IS SUPPLIED WITH 2 PERSPEX RODS

WITH EITHER CROSS HAIR OR BULLSEYE QUALITY HSS CENTREDRILLS
TARGET. THESE ARE PRECISION MADE IN A HANDY STORAGE CASE

SO AS TO MAGNIFY AND ILLUMINATE ASSORTED QTYS OF EACH
g THE WORKPIECE TO BE PUNCHED.
THE 48MM INCH DIAMETER BODY ISFITTED CODE  TYPE PRICE
WITH A SLIP RESISTANT BASE 133000 SET 10 IMP BSI-BS6 £24.00
PUNCHES 9.5MM DIAMETER 60" OR 90 133100 SET 12 MET I-5mm £22.00
NEW SOBA MAGIC | 1B
BORING HEAD SET !! VICES : " _ i

BRAND NEW FROM SOBA AND EXCLUSIVE TO CHRONOS!
THIS SET COMPRISES OF THE FOLLOWING:

40MM MICRO BORING HEAD WITH GRADUATED METRIC DIAL  [JRS m m

SOBA HSS

2 MORSE TAPER SHANK - TAPPED 10MM No. Inch

3 MORSE TAPER SHANK - TAPPED 12MM m mmmmm m

10MM PARALLEL SHANK 110035 [10.5/8| 270 |4.3/8] 110 | 2.1/2 3 1.'4 1.1/2] 38 | %£149,00
3 ASSORTED 8MM DIA HSS BORING BARS 110040 14 | 355 |s4r2140| 3 | 75| 4 | 100 1no 1.1/2| 38 | £172.00

1 TOOL STEEL ADAPTOR TQ ACCEPT 5MM HSS TOOL STEEL
1 X 5MM DIA HSS TOOL STEEL

1 X 8MM DIA HSS TOOL STEEL

SUPPLIES IN A NICE WOODEN STORAGE BOX

ALSO AVAILABLE IN IMPERIAL!Y

Manufactured from close grained high tensile grade cast Iron, and precision ground body.
The Vice has multiple applications and is useful for clamping polygon work pieces,
circular and round jobs as well as complex pieces. The round parts can be gripped with
superior holding power. This vice has the capability of gripping odd shaped work pieces and
eliminates the use of fixtures and jigs.

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.ltd.uk Email: sales@chronos.ltd.uk
CHRONOS LTD, UNIT 14 DUKEMINSTER ESTATE , CHURCH STREET , DUNSTABLE , LU5 4HU

WSA J  Maestro

chronos 4328.indd 1 @» 6/6/08 15:49:57 | |
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We are closed on all Bank Holiday Weeke

agandmtools

oﬁ&é/}/ Z‘/}e zge.ﬂ' website for machines and Z’oofuﬁ in the Mod’ef memyj world!

]ust 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.
Cheak out our ebay shop for many more bargams, go to: www.sfores.ebay.co. uk/gandm tooIsaJes

;/

Myford Super7B Lathe & Tooling, Myford ML7R Bench Lathe with Gearbox, Tooling, 1ph, Myford Super 78 Lathe & Tooling, Myford Super 78 Lathe & Tooling,
Excellent Condition, 1ph or 3 ph, Serial £2250.00 plus vat. Excellent Condition, 1ph, Serial Excellent Condition, 1gh or 3 ph, Serial
MNa. SK156719M, £3650.00 plus vat No. SK167650, £4250.00 plus vat. No. SK 156720M, £3650.00 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 @ 17.5%.
* We can deliver to all parts of the UK and deliver worldwide.
® Over 7,000 square feet of tools, machines and workshop equipment.

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

isa, Opening times: 9am-lpm & 2pm - S5pm Monday to Friday.
e-mai]:;a.lesl@gandmtocls.co.uk 9am -12am Saturday.

web: wwwgandmtols.co.uk
Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221

G.L.R. DISTRIBUTORS Ltd

TINA SPECIAL MULTI-TUBULAR
1" Bore x 1.1/2" Stroke -Slide Valve OFFER BOILER KIT
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"
Weight 4.1/2 Kilos
Complete, Drawings and Materials

£265.00
Carriage FREE to UK mainland

Catalogue of all our products
included

8.1/2" high
25 5/16" x 20g Copper tubes
Firebox 3.1/2" dia.

(Hardwood base £15 extra) F s _ 3.1/2" long
Unbeatable value at . Working pressure 80 psi
this price £185.00 4  £95.00 plus Carriage
plus_£8.00 £8.00 to mainland UK
Canlqge Set of 6 fittings
Efma-lnland optional at £95.00
: pricées All prices
include vat include vat

Pictures are

illustrations of

maodels when built by
our clistomers,

Catalogue included oﬁering our extensive range of Materials  Tooling « 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

| ‘ MEW200840_p0g0.indd 1 @ 5/6/08 15:26:00 ‘ |
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machinemart. co.uk

PHONE
| 0845 450 1855

w‘*‘!; . X
Full range t 2 \

g Where Quality Costs Les

(=g - JMICRO MILLING & ANGLE GRINDE
DRILLING MACHINE || (20 ad™
- ! -
® 150w/ 230v motor BALL 9290000
* Variable speed 100-2000rpm o9 fod . | BEARING s veemre: foeiiad
: ;';Tésrmlmc!:p?uﬂ:r £187%. K a - * Huge selection of the,
end mil 10mm ® Table cross most popular tools

trawel 90mm, longitudinal (WTF¥] N Inciudes: o Ges requiator
lraxn&ggm " 5 - - . ; # Earth damp ® Face mask
I

# Welding torch

RycluE.IB-MHHS 800w

® Powiestul 3 dioptre

¢ j pe
® Adjustable spring =TT D RA I .ghvemu%tn?r;soms

balanced am for ) : le 3Hkg . - Ehreboard shelves

« Quick assembly wnit
o ..

] 1 TH ] 4 - :
® 150w motor : — < 84 URBO M“
® |ltra compact precision lathe: a3 w5t J0kg : . COMPRESSORS
= Vasiable speed control 100-2000pm b . J

£164.48 Inc.VAT
for - £176.25 VAT C
. nc. Clarke :
: 53;1# muEmg cutter - . o e :gggfﬂﬂ_‘\;‘( « Bigger Outpuls
o Table size 35" belt - g o L «» High g ] » Higher Specificati
s S0° o & damele tec © 8 G\ ocion ' q\-—- rrlawﬁa"Desnlder ; > tungsten stecl UMMM oo e
oNLY . . port ® Supplied with removable sanding table ™ / s.l:l]tﬂmci]l] ll’m 5 » Supplied in metal
£599, ¥ 3 * Scraperiprbe hml Spa:e gun tp. ]
£703i ' ; 1bpce £1299 £15.26
) : £14.89 EI17.61
£19.98 £23.48
£1998 £23.48
£35.23

* (uick and easy lo

.l:ll'm DRILL PRESSES |

) [
« ghtoeigt oy 35 ; u- e sorne
Sl i A o - Titkes 045 ftod 1
Eucr;?:bdu.mlem 5y 1 s Y * Depth gauge * Chuck guards ) |

increase load capacity A J : -
INC VAT > aneher holes ol MODEL WATTS/ EX VAT INC VAT K. ol
CAB! =

LE SPEEDS

£120.98 £152.73 PRETTTR £10058 £120; Only 'u..h_tnmn__zws_ £3399 £3994
. .08 il TP 6130 / LS GRINDERS W[l s4098 £56.73
. . \ u 6”& 8" WIUAMIBETY 7998 £93.98
avallable WULAITEEITIH 8998 £105.73 @Proaes o

t adjustabl stand with clamp  Rtary tocl £99.98 £117.46 M £33.92
# 1m fible drive e 40x accessoniesiconsumables ¥ ] £109.98 £120.23 9.-:'“
£139.98 £164.48 ™

QuaLTy
s:;l';‘[gen?:gh i Vi = . £149.98 £176.23

atomative’ R LY MODEL _ DE: : il 15008 £187.56 Wy

industrial ¥y MG : oy : ; Ti[]£189.98 £223.23 =
" . 4 ORI £379.98 £446.48

'.h-:!ud?sm’l't" skt table & woeklight

EX VAT INC VAT

£1499 £17.61
: : [ Lbuo £19.99 £23.49 Full range

£179% 211, 0 ' ] GRtonal 3 S wat £2699 £31.71 [l | of accessories

- : - ' : G5 SCERCUMR BT £25.99 £30.54

ST ¢ « Fobding and e Pk £11998 £14098 £2098 £35.23

B irames avaitable : i 100m £36.99 £43.45
Eodg::ﬂ:gd » Robust rug?en constuchion  mcoce: o E10 EIETS0 Qe ;
« Overioad salety valve 2

GATESHEAD 50 Loty il Fad 181 19 250y NITTHGHAIN 21 L PasnenSTst 0185 88 1
E'HAM GREAT BARR 4 Bimingham ool S _c.uscnwzaamm.nm 0141 352 5731 | PETERBORDUGH 417 Livcoin Fead, Wilfied 01723 311770

VWA HAY MILLS 1152 Coventry R, Fay Wl 0121 771 3433 GLOUCESTER 221A Baron Sveat 01252 417 948) PLYOUTH 36-64 Embarment Raod 1752 250

MAIL ORDER |FEmEr e D172 S54A5 POULE 137-13 Bmariout s Parstons 01202 F1413

ERADFORD 105-107 Marnegham Line 01274 390063 | HULL 6-10 Holdenes Read 01422 222161 poTsMOUTH 277-253 Copror ood, Copoor 123 5265 4777

0345 450 13“ SR [ BAISTOL 1.3 Charch s, Lawrence Hil 0117 535 1060 ILFORD 746.-748 Eastem fve 0206 518 4286 FrTon s3Bakgoa s ovrrarouss

AR | URTON UPON TRENT 122 Licbekd Shoet JUAJ 01269 564 708 LEEDIS 207-229 Kikstall Road 013291 046) S35 15 London ot e
CARDIFF 44-46 City Aoad (029 2046 5424 | LEICESTER 639 Meiton Road 0116 261 0688

SOUTHAMPTON §16-518 Portowood Arad 1123 9055

ORDER ONLINE | 1228 551666 LINGDUA Ut & Peboan Cane, Carwick . [l 61622 543 038 snumu”m‘;' o mm?g:f:
g CHESTER 4345 51, 01244 311258 LIVERPOOL B0-58 London Read 0151 709 4484 S T4 i e i g S “"‘m_‘ ® 430mm between centres
www.machinemart.co.uk COLCHESTER 4 Horh Staion Ruad 01208 762871 | LONDON 8 Kendal Parade, Edmontor N16.___ 020 8803 0as1| L0KC-08TRENT 552396 Watrko Road, Harky 01762 247321 | | @ Compound slice with 4 way ool post

Over 6500 products, see the full range | ERILEEEY 024 7522 4223 | LONDOM 503507 Lea Bridge Rood, Leyton, £10020 8558 204] SUNOERLAND 13-13 ytcpe fd Grrgelown__ 0141 5140 4773 :E‘"‘“T?d “’e“'rgﬂ“gpg‘r‘a'lll';

CAOYDON 423427 Bighten Rcod, Souh Groydon 020 8763 0640 LONDON 100 The Highway, Docklands 020 7488 Zipg| SWAMSER7Samietiioed, Lleardet 01790 2069 ||
NEW STORES \mErn ME; 01325 320641 | MAIDSTONE 57 uEEg ‘Stene Sireet 01622 769 57| SWINDON 21 Vietoda Roed 0173 #91T7 |shfmmﬂﬁ"dﬂ: :m"" i
Sumlay onening F14 DEAL {KENT) 12-185 High Streat 11304 373 438 | MANCHESTER 71 Manchester Road. Altrincham 0161 941 2666| TWIEIFKN&MES-SSMHW 020 8652 9117 (‘i‘HI_‘\‘ £120.98 EX VAT £152.73 Nl‘.‘v&‘l
Burton Upon Trent DERBY Deswent Street 01332 220831 | MANSFIELD 169 Chesterfield Road South 01623 622160| WARRINGYON Uit 3, Howley's Tre . Hawley's Ln JI01925 630 937 Cﬂ i nba:nabul without tha LDl
DUNDEE 24-25 Trades Lane 01382 225 140| MIDOLESBROUGH Mandale Triangle. Thomaby 01642 677881 TOM Paskdield Road. Biston 01902 894185
Lincoln & Warrington EDINBURGH 163171 Piershiold hmace 0131 650 5919| NORWICK 2822 Heigham Street 01603 766402| WORCESTER 43 Upper Tything 1005 Tzaas1 | \o92.8 EX VAT £634.48 INC VAT
Maximum call charges from a BT line are 3.4p/min to 0845 numbers, and 6.7p/min to 0870 numbers
For security reasens, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products & prices at any time. All offers subject to availability, E&OE.




SUPPLYING THE BRITAIN’S FAVOURITE PHASE CONVERTER,
MODEL ENGINEER SINCE 1984 y

nswave

CONVERTERS

ROTARY CONVERTERS from £440 inc VAT i DRIVE INVERTERS trom £103 inc VAT JAGUAR CUB INVERTERS from £149 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE 2-YEAR WARRANTY/MONEY-BACK GUARANTEE 5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-valt 240-volt 1-phase input, 240-volt 240-volt 1-phase input, 240-volt
3-phase output. Single or multi- 3-phase output (i.e. dual voltage 3-phase output (i.e. dual voltage

and IMO

at the London, Harrogate, Bristol, Ascot
and Leamington Spa Model

Engineering Exhibitions

/ TAIN TO :2000

by POWER CAPACITORS LTD

30 Redfern Road, Birmingham
B112BH

motor operation via socket/plug or motar required). SOFT START-STOP, mator required).

distribution board. Eleven sizes SPEED CONTROL, BRAKING, MOTOR SOFT START-STOP,

from 1.1kW/1.5hp to 22KW/30hp. PROTECTION and JOG FUNCTIONS. SPEED CONTROL,

Ideal solution for multi-operator Low-Cast, general purpose simplified BRAKING, MOTOR

environments or whesre fully torque vector control. Entry level PROTECTION and JOG FUNCTIONS.

.......... automated “hands-free” performance suitable for the majority Simplified torque vector control

operation is required irespective of demand. Output retrofits of applications. Integral EMC Filter giving enhanced performance
directly to existing machine wiring loom so no madification to as standard. Four sizes from 0.75hp/ at low RPM. Four sizes from
machine necessary. Some sizes suitable for welding applications. 0.55kW to 3hp/2.2kW. IPE5 options available. 0.75hp/0.55kW to 3hp/2.2KW.

STATIC CONVERTERS from £235 inc VAT REMOTE CONTROL PENDANT £62 inc VAT B JAGUAR VXR INVERTERS from £225 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE 2-YEAR WARRANTY/MONEY-BACK GUARANTEE 5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415- n _fo) Suitable for all IMO inverters, this remiote 240-volt 1-phase input, :

volt 3-phase output. Single [== pendant aliows you to access the software 240-volt 3-phase output (i..
or multi-motor operation via LW of the inverter remotely, bypassing the dual voltage motor required).
socket/plug or distribution buttons on the inverter itsetf. START, STOP, SOFT START-STOP, SPEED CONTROL,
board. Seven sizes from POTENTIOMETER SPEED CONTROL, FORWARD, 3 BRAKING, MOTOR PROTECTION and JOG -
1.1KW/1.5hp to 7.5KW/10hp. REVERSE. NO-VOLT RELEASE safety feature - FUNCTIONS. Advanced vector control giving a '

Ideal solution for “one maching and two metre length of optimum performance at low RPM. Four | ;
ata time” environments. Output & N SEEE W68 W & 7-core flex as standand.
refrofits directly to existing machine wiring

loom so no modification to machine necessary. Manual
power adjustment via switch using voltmeter as guide.

sizes from 0.¥5hp/0.55KW to 3hp/2.2kW.

Buy any 2 books from the18 titles available in
the Workshop Practice Series and receive
another absolutely FREE!

Choose from 4 FREE titles!

Visit www.myhobbystore.com to view the full
range of titles in the Workshop Practice Series.
Buy 2 books and choose your free book from
either: Model Engineers’ Workshop Projects,
Photo Etching, Metalwork and Machining
Hints and Tips or Adhesives and Sealants.
Please quote FREE WORKSHOP PRACTICE
BOOK when ordering online or by phone

PLANS | PARTS | BOOKS | BINDERS | SHOW TICKETS | DVD’'S | BACK ISSUES | SUBSCRIPTIONS 01689 899200.

——cc s 3()
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MODEL ENGINEERS’
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Al advertisements will be inserted in the first available issue.
There are no reimbursement for cancekadons, A muEt |

The Business Advertisements (isclosure) Order 1977 - Requires al advertisements
n;peommsamsnmemormussmmmrmm
Consequently al trade ads in Mooe! Bngincers’ Wonkshop camy this ‘T' symbol

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order
Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

ooonoome= F Ganrs Solders <

Bnu-tll quality HQG taps & dies (better then HSS) cuts stainless

24 AWARD winning ALL typessies: BSW,BSF, UNC,UNF Cadbury Camp Lane,
m.r‘ BSPT, \P: BSCycle, WF,BSB, BA, Model Eng Clapton in Gnrdano Bristol. BS20 ?SD

|
il S dme: &ﬂ Tel:01 275 852 027  Faxc01 275 810 555 ‘
|

CLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others
Free Catalogue
01420 487 747
www.ritetimepublishing.com

in ALL above the shelf ﬂnasca / 2
T~ MES i+ ME4 77 Email: sales @ o.org 1k SMOOTH, QUIET, HIGH PERFORMANCE
Mg e www.finescale.org.uk VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

h_i.'fji leﬁjﬂllﬁ.wmlmﬂlﬂ.lﬂ (all 40tpiy
MES = S2316,7/32,1/4,9/32,5/16,38,7/16,1/2 (all 32pl) .
BAJ = 0,1,2.34,5,6,7.8,9,10 (ask for prices or see websie) Cowells Small Machine Tool Ltd.

i oLy mavees
5 -mmw
matched motor All pre-wired ready to

' Powsr Range: 1200, 10, 20 and .

owrnlls Small chane Tool
gl | + AMAZING 10 YEAR WARRANTY!111

Tendring Road, Lirthe Colel SH Essex Enghand
Tol/Fax +44 (0)1206 251 792 e-mai collicom

www.cowells.com
Manufactures of high precision screwcutting lathes,

ME 1= 11893116+ 1145/ 184384 7/16+ 172 (all 401pi)
ME2= 5324316+ 1445/ 16434716412 (all 32000) |
TAPS: 1 box=£30,20,9 bow= £23.10, 36 bor=£19.40

DIES: 1 bani=E49.00, 5 box=E36.75, 15 box=£30.87 |

» Smonth ey
chatter fret mascheng 800 encellent finah.

| # Quaet, vitration free operaton..

e
World-delivery, Bankcards, SAME DAY postVAT 8mm harological collet lathes and +1ogh torcon o 10 st e,
i milling machines, plus comprehensive accessory range. « Frwared from domest sngle ohass mans.
SR« Compiete secone mose protacion.

Also: % I"M Endrnlls m§ ﬂﬂ‘“. Talk directly to the manufacturer
Sliting Saws el - No Minimum order | g5 22 B ]
www.tapdie.com iy
THE TAP & DIE CO

Some of the machines suitabie for Newton

445 West Green Road, Lomdon N15 3PL - UK Tesls Varisble:
Tel: +44 (0)20 88881865 Fax: +44 (0)20 85884613 { ::g.a*mr:”‘*"‘
— ) + Coaser Batan, vt
THINKING OF SELLING YOUR LATHE T pu :E:m-m-'“
MILL OR COMPLETE WORKSHOP? W your Adl/é’t ere FEEIEET
and want it handled in a quick, by s i o oy 113+ AT
professional no fuss manner? Contact 1987-1007

 David Anchell m.matar_{uotungham)

Bigwrton Tesia (Elactric Drives} Lid,

s GL§ B G14, Vearmington Business Park, Long Lane, Veamegior,

Chesiirn WAZ BT, LK PR,
Tl CURES AMTTY Pa: S153%5 MIATT

E-mai rpfreston-taia DM WEb mwe newSDn-Gnia. oM y

VENSON

NGINEERING

Machine Sales

D.16 12" face plate (Triumph 2000)..... £90 Compound x-y table, English made in excellent condition,................. £325
Boxford V.S.L Lathe, lots of tooling and full collet set........................... 21600 suit large drill

In excellent condition, 1 %" spindle bore Marco Broach set — boxed as new small Set............cocvw coeniinnieninnens .£150
6" dividing head no tailstock............c.ocevnnimrnnnns ..£120 Eagle Hand Op’ surface grinder excellent condition..............cco. evveens £750
Colchester master, roundhead, in excellent condition...................c...... £1400 Eagle Hand Op’ surface grinder with Opti dress and mag..........c..cc...... £845
4 Foot treadle guillotine, modern machine cut 1/5mm, good condition..£450 chuck — superb
Union graduate bowl only wood turning lathe 1 phase..........c.cse: «:..£400  Elliott ‘o0’ Omni Mill 3mt Quill vertical and horizontal mill.......... s £1450

Bridgeport milling machine excellent condition............ccconicciianinns £2200 Tom Senior Milling Machines with head — various to choose from....... £700
8" cap ajax power hacksaw..............e.. ..£275 Reglan Lathe — vari speed (2 x plastic change wheel broken)
Denford Viceroy lathe with gear BOX..............ocvesrrreenssnsesessimsssssssssseesns £850 90" Head for Bridgeport (M head)............cco.cceeceneermereeesiereseerenee
Kasto 8" power hacksaw modermn MaChing............ccveeeeceureenmunesmssssense £375 Colchester student Tailstock Turret R/H it s
Wadkin horizontal surface grinder......... .£500 2MT Clarkson Avto Lock Milling Chuck like new...........ccewee.. i
Harrison vertical mill as new................. ..£800 Colchester student R/H — 3PT Steady.............cccuuuee
2 off Tom Senior m1 milling machines 1 single phase............... Each £1200 Genuine Dixon Toolpost + 3 holders for student Lathe..............c.c........

1-3 phase good condition — Excellent Condition
Viceroy AEW milling machine 30int good condtition..............ccccee. £1200 wWE 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 Grescent, Bradford, BD9 5M)

Model Engineers’ Workshop 63

—l ‘ MEW200840_p063.indd 63 @



Al aovertisements will be inseried in the first available issue.
There are no rembarssment for canceliations. Al advertisement must be pre-paid.
The Bushess Advertisements (Disclosure) Order 1977 - Requires al advertisements
by people who sell goods in the course of business to make that fact clear
Consequertly al tade ads in Model Ergineers’ Workshop camy this T symbod

' ANY SIZE OR GGNDITION EVEN PLAIN WOHN ouT!
hm’:days Have a look  [eEtl COMPLETE COLLECTIONS PURCHASED FOR CASH!
W on our website ' DISTANCE NO OBJECT, AVAILABLE 7 DAYS A WEEK.

PLEASE TELEPHONE 01507 60677 2 FOR A FRIENDLY AND INFORMAL CHAT,

NEW MILLING/
THE TOOL BOX i
Tahle size 800mm x 240mm hardened.
For the best in used hand & light machine tools for all crafts prices [ & fliael Hedic,

ate ex- Horizontal and
warehouse 1} vertical milling
and drilling.
Power feeds to X
and Y axis fitted.
3 Axis DRO fitted.
Coolant system.
Halogeen Light.
Collet chuck with set
of colletts. Drill
chuck. Arbors.
Machine vice.

Open Monday - Saturday throughout the year
Colyton, East Devon EX24 6LU  Tel/fax: 01297 552868

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

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Contact: SHAPIRO
ENTERPRISES LTD.
Bishop Alpheran Road
A Zurrieq Zrq2225. MALTA. @
Machines Maob: 00356 99 463079
m,f,,amv from Fax: 00356 21 641394

stock for ar;m;;?'iﬁ‘ Email: shapiro@euroweb.net.mt
hipment §

wsold yyww.shapiroltd.com

Tel: 01344 303 311

Fax: 01344 303 312

Mob. 07952 717960
www.boost-energy.com

info@boost-energy.com .lG mml.ﬁlmﬁ ’
BOOST ITAS BEEN MANUFACTURING Hicin OQUALITTY " 3 Ax's ch Kit

R e R e e Wheth buildi CNC Machine/
PHASE CONVERTERS IN THE UK siNcE 1957 mnv&:n;o:na;lsﬁﬁgm'éwmhmsh%y
bought a kit. The tout CNC softy and Step

molor drivers will enable you |6 eontrol your new addition
For more than 25 years | have been serving model engineers, offering services to the workshop from your PC with ease..

including the supply of top quality ‘used’ machines and accessories, valuations, * Three 2.5 Amp Microstepping

pre purchase inspection of third party machines plus general advice and information.

. ’ Stepper motor Drive Boards
For an online stocklist plus details of services available please “Routout CNG Software
go to my website or contact David Anchell direct. “rEasy LPT Breakout Board
www.quillstar.co.uk Only £120.00

Telephone: 0115 9206123 +* Mobile: 07779432060

www.powerrapa citors.co.uk

Tel (01269) a«m

comMveaTEn®

THE ONE-STOFP CONVERTER SHOP =

WOODWORKING | |l ~
CON

Fieldsen

miniature engineering

ey RIS — Patterns and casting’s
« noTay comveRTERs made to your individual needs
T e e Contact: Peter Fieldsend
P:T.::": ::: ‘"_Y Website: www.miniature-engineering.com
e e By et E-mail: info@miniature-engineering.com
GETWOODWORKING The Ultumate woodworking reseurce Local Call: 0844 7700 272 Telephone: 07521212792

transwave@powercapacitors.co.uk
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MODEL ENGINEERS’ _

BG1224 Lathe VM26 =

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

View our full range of machines and
equipment at our Stroud Showroom
Important: Phone for opening times before travelling!

WWW. MAXITRAK.CO UK

BA FASTENERS IN BRASS
FOI keSione NEIL GRIFFIN' STEEL & STAINLESS
E s li - St.Albans, Hertfordshire SPLIT PINS, TAPER PINS,
ngmee"ng uPp 1e$ Engineering Services ROLL PINS, TAPS, DIES,
An'oufstanding range of materials, fosteners Machining for Model Engineers DEALS, NPS iR ES,

RIVETS, MATERIALS
& QUGHIY 008 Y0t SO The [Tcge) SnNnos From drawing, sketch, pattern efc. Send Stamped addressed envelope plus four first class

Fl’iﬁﬁdl)’ parsonul ABrVicn stamps for 28 Page List (Overseas £2.50) ‘Quote Me'

www.metal2models. btinternet.co.uKJll telephone / Fax: 01727 752865 Rt R LD

76101303 894611 Fox:08707 625556 Mobile: 07966 195910 B i o o = B

7%55_‘! JMagicatia

First stop for:
Plans * Parts * Books * Binders * Show Tickets
DVD’s » Back issues * Subscriptions

For our stock at a glance visit

www. myhobhystore.com
or phone 01 689 899200

Model Engineers’ Workshop
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. o EEV y/ o . EV y
New Online Shop at E:::.s' Visit the Shop That's B3y E‘E:;s
Www.ajreeves.com Got the Lot!
Over 8000 different items available to order 24 hours a day, 7 days a week! Castings,
Drawings,
[ Boiler Fittings,
[me=re Paint,
o o I Transfers,
e Drills,
Beie Dercoyen - '-Fl‘ — ;?B;DES.
mmmmm R——e T - T r stoc
VAT B CLA I CONETRLCTION L : mu% Ri“ts-
— Bolts, Screws,
T A — i —— . & Washers,
S — O Spring Steel,
W mcmneconmmmarn DR [ Brazing & Silver
- : ._.,_J:_E &5 - Solders

- . R 2000,
New, secure online ordering Appleby Hill e A oy Py

Austrey, Warks, 9:00am-12.00pm Saturday
from Reeves 2000 i

The World's Largest Stockists [RERVES
) of Model Engineering Supplies '

Available in store only.... Collets, Lathe Tools, Pulleys, Plummer Blocks, Machinist Files, Hand Files, Myford Spares and Much More....

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME 26th Edition Catal ogue
Reeves 2000 9:00am-4.30pm Monday - Friday
Appleby Hill 9:00am-12.00pm Saturday

UK: £
Rkt Closed Sun, Bank Holiday Sat & Mon L

E
Warks Tel: 01827 830834  sales@ajreeves.com

CV9 3ER Fax: 01827 830631  hitp:/l'www.ajreeves.com

| ‘ MEW200840_p06.indd 1 @ 5/6/08 150558 ‘ |
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HOME AND WORKSHOP MACHINERY
% Genuine Used Machines & Tooling |

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
i www.homeandworkshop.co.uk stevehwm@btopenworld.com

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
10 minutes from M25 - Junctmn 3 and South Circular - A205

Keetona 21" wheeling machine 3
[very rare]

M rdS B t ed
u':den:lmd *[rr:dr;usr:musrﬁ:nd ]

@ }m qi aticn T
Just »z  Myford/Boxford

' N8
o 00 Dmmmlll one ofthe best e Accessones
i ‘_'"" Bl Myford dividing heod £395
madhine Boxford dividing head £895
Myford vertical slide £100 - £245
Boxford vertical slide £345 - £425
Myford 6" 4 jow chuck  £90 - £140
Boxford 6™ 4 jaw chuck £85 - £125
Myford collets hoxed £275
Boxford collets + draw bar  £175
. : Myford fixed steady £90
Boxford (l..l.D 5" tentre height p(acisfon lathe M’:‘.‘yﬁ:d";‘f ?E;I::d"' £ :;40

+++ loads more

Sﬁrfnte plates 12° square fo 36" x 24"

BCA MKIT1 ji Eg Iwrer + molor

tollets

IImged cabinet {

s m“echnn

tools / life

““ JLUETTH

Wil L'#;E

y FREE UK DELIVERY)
d on this motor '
mmpinn/l’m JE'H motor for ML7/Super 7

Graver engraver com pla?e vmh choracers,
|1||1s|'1uuil plastic, 1arnpiule5 and more

Myford 1AS vertical milling machine / R8 taper Bridgeport sloting heod

Sllrlme 185-5 240 volis bundsw 18" SIP ]9" h|d1 16 sr;estl IMT

throat / 5 speed / non ferrous Union Rishton 1 phose grinder (ex. MOD) Milling/Drilling ground X-Y table

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST

- [T<Q"B% DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT
Just a small selection of our current stock photographed!
We have wood lathes, saw benches, bandsaws, morticers and Record vices etc - large selection!

Multico mortiser

| | ME200827 pFidindd 1 @» 5/6/08 14:53:45 | |—
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H110 BANDSAW p CHAMPION 16V
‘.Sge&iral _ ' MILLING MACHINE
Variabia Spaed
PP Angled milling Head
1 1 - Adpstable Gib Strips

Quill Fine Feed
Standard

Accessaries
Drill Chuck

Spanears
Drawhar
[ | Alon Keys

Digital Spindle Speed Readout = H; and
Ground Ves Bedways « Ofisat Tallstock » Variable
Spindle Spesd » Mtric & [ reperial Theead Cutting =
Longitudinal Porwer Feed = Cast Iron Construction

Distance betwoen Centres  400mm m %‘.
Swing 210mm e e 10088 % timm

055 & 410 % 500mm
BAM-SAAHI 10

12" Multiformer

Bending Gapacity { Mid Steel)

1mm

Features

Shearing Thickness (Mid Stee))  0.6mm 1.5HP Motor = Matrc or Imparial Mathinas = s .
Max Banding Length 305mm MT3 or R Spindie Taper « Head Swivels 90 degrees = Depth Gpeed G'i M?‘u
Rloling Tickness. frun I T3 DN e S e Hesd Large T S+ Wi Spcle Speee R
Weght 45kgs e g ‘Standard Ascoessories

Machine Work light = Central Lubrication m Ol Chisck » Dl Ol Ao+ Chiek Ciaed

* Maching Stand « Tabls Guard « Drambar « Maswal &
Parts fist
Face Mill Capacity TSmm
Tablw Size 156x745mm

158p

* Dirawhas = Manuoll & Parts List

Face Mil Cpacity Sl
Table Siza 50001 40mam

Tharead Cuftting
Gaars £949 L Supplied with full range of actessories:-
Motor 1200w s :
Nt Woight 34 4 Jaw Chucks, Face Plals , Staadies, ;
et Wieight 120kge Lathe Tools, Changa Giears, Maching Tray Waight

Chuck & Arbar
*1/4 hp Mator

*Powered Crossfend

+LafuFiight hand thread cutting

aLan Bove

. by 1] b Cantres  S70mm

Luadserim Suing ot bed ] End Mill Caparity Face Ml Capacity
«Supplied with:- 3and 4 jaw Chucks,  Spindle Bore 36mm Sis 1570 % 280 x 955mm « Stoel Contres » Tabla Siza

Faca Plats, Steadies, Machin Stand,  Motor 150 Waight lhgs Change Gears + Lathe Tools Spindle Tapar

Splash Guard, Thread Cutting Diad ~ 1et Wesght F00kgs Moter Fdhp * Vica Motor 1he

Al prices include VAT. Delivery Free to UK mainland — excluding certain Scottish postcodes. Prices valid for duration of this issue only. @ . m

Chester UK Ltd, Clwyd Close, Hawarden Industrial Park CHESTER CH5 3PZ
T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email: sales@chestermachinetools.com

SOUTHERN SHOWROOM TPH Machine Tools, Fairview Industrial Park, Rainham ESSEX B18 5PN T +44(0) 1708 523 916 chines@tpmach couk

— D




