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Pro Machine Tools Ltd

Precision Machines Made in Germany
F1210E “For the discerning engineer.” —
: uxWATA RECN oS

F1410LF

F1410LF
high sparad
Made in Germanmy

CC-F1200E
With safety machine cabin
and integrated coolant unit,
ballscrews and base cabinet.
Dual purpose manual or
CNC operation.

Linear guideways
- all 3 axes

X axis 500mm

Y axis 200mm

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

Machine bed 700 x 180mm

Wabeco produce precision made \
machines by rigorous quality control /o P
and accuracy testing. All lathes and AR LW "
mills are backed by an extensive
range of tools and accessories.

Pro Machine Tools Ltd

17 Station Road Business Park

Wabeco machines are quality rather Bamack

than far eastern quantity. Stamford
Lincolnshire

All mills and lathes can be supplied RES 200

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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ON THE EDITOR’S BENCH

Dave Clark's commentary.

{ X+ J WORKING WITH THE FACEPLATE

Harold Hall shows us how to use
the faceplate.

| E< 1 CLIP ON TOOL TRAY FOR
THE LATHE

Jayne Reeve does a bit
more welding.

 K-J A DIVIDING HEAD FOR

THE MINI-LATHE

Dave Fenner makes another useful
attachment for the C3 lathe.

% B HARRISON M300 CONVERSION
TO INVERTER POWER SOURCE

Ken Willson powers up a larger lathe.

LIVING WITH THE STENT TOOL
AND CUTTER GRINDER

Charles Woodward updates us on his
cutter grinder,

FIRST STEPS IN 3D DESIGN
Linton Wedlock continues his sefies
on basic 3D design.

A MODIFIED HEMINGWAY
GRADUATING TOOL

Sturart Walker looks at engraving
scales.

A NOTE ON RIVETS, RIVETING
AND ASSOGIATED TOPIGS
Dave Fenner takes a hammer to
his work,

AN ODD SOLUTION

Chris Walters modifies some dividers.
FIRESIDE READING
SCRIBE A LINE

MODEL ENGINEER
EXHIBITION ENTRY FORMS

Contents

Subscribe today
and get a FREE
digital calliper wxeny

See page 8

This example of an Alba
shaper can be found in
Mark Frampton's workshop.
Photo by Mark Frampton
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andmtools

probably the best website for machines and tooling in the model engneering eoorld!
just a selection from our current stock

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

Pratt Bumerd 6 4 Jaw Taylor Hobson Roland Camm 2 PNC2300 Oldack Bench Tapping Warrior BSW Tap & Die Set,
Chuck for Boxford Lathe, VGC, Microscope with Accessaories, Bench CNC Engraving Machine, 1ph, Machine, 1ph, 1/2” Chuck, Wooden Case,
£125.00 plus vat, £450.00 plus vat, £675.00 plus vat. Choice of 5. £250.00 plus vat. £55.00 plus vat.

* Telephone enquiries welcome on any item of stock. ®* We hold thousands of items not listed above.
» A1l items axe subject to availability. ® All prices are subject to carriage and VAT @ 15%.
* We can deliver to all parts of the UK and deliver worldwide.
® Over 7,000 square feet of tools, machines and workshop equipment.

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

isa™  Opening times: 9am - lpm & 2pm - 5pm Monday to Friday.

e-mail: sales@gandmtools.co.uk Clotsgd Saturdatys, ¢ web: www.gandmtos.co.uk
Telephone: 01903 892510 e s’ e ) e fax: 01903 892221

The Diamond Tool Holder

Designed and manufactured in Australia since 1985, the Diamond Lathe Tool
Holder is unique in that it holds any standard piece of '4” square or round

High Speed Steel at a tangential angle to
the work piece.

* Versatile and easy to use

* Simple resharpening

¢ Roughing and
finishing cuts

e Square shoulder facing B B sl Il th
ue to its design, all the

clearance angles for general purpose cutting are
pre set; only the top face is sharpened. This is simple to
achieve on any bench grinder using the grinding jig that comes
with each tool.

* Round nose work
(using round HSS)

¢ Point radius

* No special cutting Four sizes are available, from mini lathes up to full size tool room
tips needed lathes. All holders come complete with grinding
jig, hex key, one square HSS tool blank and detailed

e 550 & 600 Thread cutting instructions.
(using same jig)

For more information and ordering, visit our website at

* Tool bits easy to replace eccentricengineering.com.au Grinding Jig




Arc Euro Trade

Unbeatable Value Engineering Products by Mail Order

Limited Quantity Offer - First 10 Machines Only!
Buy a Metric Super X1L Mill and get this 24pc Clamping Set FREE (worth £26.00)

400mm Long

Specifications:

Drilling Capacity: 10mm Spindle Speed (Variable)
End Milling Capacity: 12mm High Range: 0-2000 rpm £10%
Face Milling Capacity: 30mm Low Range: 0-1000 rpm £10%
Throat: 140mm Table Cross Travel: 145mm
Headstock Travel: 235mm Table Longtitudinal Travel: 330mm
Spindle to Table Distance: 0-265mm  Table Size: 400x145mm
Spindle Stroke: 30mm Effective Table Size: 400x145mm
Spindle Taper: MT2 Motor Output: 150w DC
Column Tilt: 90° Overall Dimensions: 360x425x585mm
T-Slot Size: 8mm (M6 T-Nuts) Weight (Net/Gross): 40kg/56kg
Standard Equipment: 10mm Drill Chuck and Arbor, Drawbar
080-030-00220 | Super X1L Mill - Metric - Factory Assembled £275.00
080-030-00203 | Super X1L Mill - Arc Preparation Service £105.00

Carriage £25.00 to most UK mainland destinations. Prices include VAT.
Offer applies to first 10 Metric Super X1L machines only

One Shot Lubricator Fittings
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Pull Handle Qiler - 180ml reservoir - 3ml/shot with 90° K |084-025-00760 |Ferrule for spring ends - Pack of 6 £2.00
A | 084-025-00001 £23.95
Hose Adaptor M8&x1.0 (F)* 084-025-00602 | Junction Bar 2 Way - M8x1.0 (F) £2.95
B |084-025-00200 |Straight Hose Adaptor - M6x1.0 (M) - M8x1.0 (F) £1.00 084-025-00603 |Junction Bar 3 Way - M8x1.0 (F) £3.25
C | 084-025-00250 {90° Elbow Hose Adaptor - M6x1.0 (M) - M8x1 (F) | £1.25 084-025-00604 |Junction Bar 4 \Way Single - M8x1.0 (F) | £3.75
D |084-025-00300 [4mm Compression Bushing - M8x1.0 (M) - Pack of 6 | £3.00 084-025-00606 |Junction Bar 6 Way Single - M8x1.0 (F) | £4.95
E |084-025-00350 [4mm Compression Sleeve (Olive) - Pack of 6 I £1.00 084-025-00608 |Junction Bar 8 Way Single - M8x1.0 (F) | £6.95
F |084-025-00400 |Plug - M8x1.0 (M) £1.00 084-025-00610 [Junction Bar 10 Way Single - M8x1.0 (F)| £8.95
G | 084-025-00500 |Banjo Assembly - M8x1.0 (F) - M8x1.0 Banjo Bolt | £275 || M |084-O25-OC-770 4mm Tubing Clip (1 Tube) - Pack of 4 £1.00
084-025-00099 [AJBOO Meter Unit Assembly - M8x1.0 (M) (smallest) £295 084-025-00780 |[4mm Tubing Clip (2 Tubes) - Pack of 4 £1.00
H 084-025-00100 |AJBO Meter Unit Assembly - M8x1.0 (M) | £2.95 |084-025-00790 4mm Tubing Clip (3 Tubes) - Pack of 4 £1.00
084-025-00101 |AJB1 Meter Unit Assembly - M8x1.0 (M) £2.95 084-025-00800 |6mm Tuking Clip (1 Tube) - Pack of 4 £1.00
084-025-00102 [AJB2 Meter Unit Assembly - M8x1.0 (M) (largest) | £2.95 |084-025—00810 6mm Tubing Clip (2 Tubes) - Pack of 4 | £1.00
| |084-025-00700 |4x0.75mm Nylon Tube - Per Metre £1.00 084-025-00820 |[6mm Tubing Clip (3 Tubes) - Pack of 4 £1.00
J |084-025-00750 |Spring Tube Guard for 4mm tube - Per Metre | £2.00 * Requires compression bushing & sleeve - (F) = Female - (M) = Male

10 Archdale Street, Syston, Leicester, LE7 1NA

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

Phone us on 0116 269 5693 for Catalogue No.6 For accessories, P&P is extra and based on order value:
£0-£10 = £1.75, £10-£25 = £2.95, £25-£60 = £3.95, Over £60=Free E.& O.E.

Arc EuroTrade
200 L T




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

HOLDER AND BLADE!

“._Engineering Supplies

50mm BORING HEAD SET
C/W 9 BORING BARS!

CODE  SHANK  PRICE

XC1 2MT £65.00

XG2 3MT £65.00

] XCc3 MT4 £69.99
- =13 ' XC4 R8 £65.00 (™
- Online Cataloque xes Nmo  £71.00
- www.chronos.ltd.uk T
All prices include VAT and carriage SOBA 45MM BORING HEAD SET
52PC MILLING MACHINE CLAMPS ACCEPTS 10MM BORING TOOLS
oo KITS M12 DRAWBAR THREAD (3 MT)
MX90 SET FOR MYFORD ML7 £65.00 CODE SLOT STUD PRICE
MX91 SPARE STD HOLDER £13.95 XC204 38 516 £32.95
MX92 SPARE EXT'D HOLDER £19.95 XC205 1/2 5/8 £36.95
MX93  SET FOR BOXFORD 41/2 E?ggg Xc206 58 12 £39.95
M5  SPAREEXTDHOLDERBF  £24.95 A G
SETOF 38 TCTBRAZED /|
TIP LATHE TOOLS —

lﬂ" w
ol b 2 Ill\f\\

CODE  PRICE LIMITED
soB4s £42.95 QUANTITY!!

XC61 5/16 £24.00
Xc62 8 £27.95 I
Xc63 12 £34.00

NEW! QUICK CHANGE
TOOLPOST FOR

UNIMATS 3& 4

CODE SET PRICE
UNX1 TOOLPOST & 2 HOLDERS £29.95
UNX2 SPARE HOLDER

£ 7.95

e

REVOLVING CENTRES TAPER E ?
OFFERS i
CODE TAPER PRICE G e e
XC297 1MT £2478 £19.95 GX5 1MT DEAD CENTRE £ 2325
XC298 2MT F2475 £19.95 GX6 2MT DEAD CENTRE g ggg
£2675 © GX7 3MT DEAD CENTRE ¥

Sl MT: i =0 GX8 1MT 1/2 CENTRE £ 3.50
| = = | cxo  2MTH2CENTRE £ 395
i @11 IMTLATHE TEST BAR £2200
LATHE 4 WAY TOOLPOST GXi2 2MT LATHE TEST BAR £35.00

50MM SQUARE - 35MM HIGH gilg ?b;TML_f.adEETVEEST BAR %zggg »
M N e A

16 8-2| E .

TAKES 16MM TOOLS GX17  R8-3MT CONVERTOR £16.00
GX18 2MT-JT6 CHUCK ARBOR £ 3.50

. GX18  2MT FLYGUTTER £10.00 |
come e gm ammomm o ni
Fweioo £10.00 GX22 INT30-2MT CONVERTOR £20.00
GX23 INT30-3MT CONVERTOR £20.00
GX24 2-3MT OPEN END SLEEVE £10.00

1x 8mm Dia HSS Tool Steel METRIC 171110 £69.95!
IMPERIAL 171111 £69.95!

NEW SOBA BORING HEAD SET - EXCLUSIVE
TO CHRONOS! ‘

40mm Micro Boring head with graduated dial
2 Morse Taper Shank - Tapped 10mm
3 Morse Taper shank - Tapped 12mm |MPE“"N\":“E_:§SEN
10mm Parallel Shank ALSO A
3 Assorted 8mm Dia HSS Boring Bars !
1 Tool steel Adaptor to accept Smm HSS Tool Steel
1 x 5mm Dia HSS Tool Steel CQDE PRIGE

NEW! TAPPING FIXTURE | o

This new fixture holds taps square to the base, so that the threads are cut straight
every time. The smooth turning spindle and large plastic handle provide the ‘feel’ of
hand tapping - needed to minimise tap breakage. The heavy cast iron base
assures stability for extra control. The precision chuck will hold taps with a shamk
between 0.8 and Bmm. The Clearance under the chuck is adjustable up to 140mm.
The Distance from the centre of the chuck to the front of the column is 120mm.
The base includes Bmm T slots to facilitate the mounting of vises and clamps.

This unit can also be used for hand drilling and reaming. fﬁm g‘ésss

GLANZE 2MT INDEXABLE GLANZE 3MT INDEXABLE
ENDMILLS ENDMILLS

LA 43 R CODE DIA TIPS PRICE
XCc282 16mm 1 £2095 £24.95
XC283 20mm 1 £3085 £27.95 XC285 samm 2 £35:00 £28.95
XC284 25mm 2 £24.55 £20.05 XC286 40MM 3 £3765 £32.95
Xc287 S50MM 3 £30:95 £34.95
R »
VISA 0 [ DT QO 0 D D v D D
= U & DU [ U » 0 )

NEW! HEADBAND MAGNIFIER WITH
DETACHABLE LED LIGHT SOURCE!
THIS SET INCLUDES 3 LENSES - PROVIDING
1.5% - 3% - 8.5% - 10x mag

CODE PRICE
MGB1007A £11.95

NEW!HEADBAND MAGNIFIER WITH
TWIN SIDE MOUNTED LED LIGHTS
THIS SET INCLUDES 3 LENSES - PROVIDING

1.8x - 2.3x - 3.7x - 4.8x mag

CODE PRICE
TK10082 £9.95

& M

NEW! HEADBAND MAGNIFIER WITH

GLASS LENSES
CODE MAG
TK10033 3x
TK10038 8x
TK100310 10x
£9.95 each!!

GLANZE R8 INDEXABLE _
ENDMILLS

CODE DA TIPS PRICE

XC288  32MM 2 £44.95" £39.95
XC289  40MM 3 £46:95° £42.95
XC290  50MM 3 £4895 £44.95

BT
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Call today
for yours...

0844 848 88 22

or Visit our ]
website and g

Order online... ._
www.myhobbystore.com

LEARN HOW T0

CALCULATE AND CUT
YOUR OWN GEARS

American Machinist Gear Book
* 1922 * Logue * £16.95

‘Simplified Tables and Formulas for
Designing, and Practical Points in
Cutting All Commercial Types of
Gears’. This has to be the best in-print
book we have seen on actually designing
gears of every imaginable type, with
clearly explained principles and
detail formula for each form. The ‘practical ———
points’ on cutting gears are interesting, and
have potential use, but, as is explicit in the
sub-title, are aimed at commercial gear
cutters. However this is still undoubtedly a
book anyone cutting gears should have on
their bookshelf. 353 pages, with tables,
formulas galore, engravings of set-ups, tooth-
forms and the like. Paperback. =

Gear Calculations Gear Cutting

= 1921 * £8.90

This combines reprints of two International Correspondence
Schools course books, the first (42 pages), and probably the
more useful, describing the wvarious types of gears, and how
to calculate teeth, depths etc.; if not exhaustive, this is
pretty comprehensive. The second book (48 pages) covers
set-ups and methods of gear cutting - the methods are
mainly commercial, but the set-ups certainly have application
in the model engineer’s workshop. Definitely useful stuff. 47

illustrations, plus tables. Paperback. GEAR

Gear Cutting Practice

= Colvin & Stanley * £14.65

Fantastic book on all aspects of gear cutting, from two of the
great American engineering writers. Almost certainly more
overall information on the subject than you will find any-
where else. The book was intended for industrial users, but
the model engineer can still extract a heck of a lot from its
344 pages of text, drawings, photos, tables etc. Paperback.

‘Workshop Practice’ Series: l DIVIDING
No. 17 Gears and Gear Cutting = =
s Law * 135 pages * £ 8.50 vy

No. 37 Dividing * Hall = 96 pages * £ 8.50 |
The two books from this excellent series which deal with gear !

cutting theory and practice. Both are paperback. | k]
How to Cut Spur Gears How to Cut
© 43 mins * DVD * £24.41 il i
In this film Rudy Kouhoupt shows you clearly and simply how R ¥
to cut your own spur gears using the lathe and a small vertical
milling attachment, plus a really beautifully simple method of
dividing. He gives all the terminology and techniques clearly

and concisely. Printed charts and tables included for ready
reference.

Prices shown INCLUDE U.K. Post & Packing per item
BUY two or more items and SAVE ON POSTAGE - automatically
calculated if you order on-line, or contact us for the exact savings.
Overseas postage is automatically calculated on-line.

OUR WEBSITE: find all the LATEST ===
items on our VWebsite at -
www.camdenmin.co.uk
which contains all our
books & films - more

engineering ones than = N als g
you knew were in print, L cruocimi s s ki

technical steam, hot air &IC engine, road, rail,
marine and aviation ones and much, much more, plus
an easy-to-use, secure on-line ordering facility. Or
ask for a copy of our 94 page illustrated Booklist -
sent FREE worldwide

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
-5 Secure on-line ordering: www.camdenmin.co.uk
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DIGITAL CALIPER
OPERATING INSTRUCTION

* UK Only

DIGITAL CALPER-100mm

e Worth £24.99
e Quality stainless steel frame
e LCD 4 way measurement :
¢ 0.01lmm graduation

. * True mm/inch conversion
¢ Locking screw

-—r

at 220 -

X

@ BY PHONE: 08456 777 807 quote ref. SG21

@ ONLINE: www.model-engineer.co.uk/subscribe

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

UK ONLY SUBSCRIPTIONS:
| would like to subscribe to Model Engineer Workshop for 1 year
(13 issues) with a one-off payment of £44.50

OVERSEAS SUBSCRIPTIONS:
| would like to subscribe to Mode! Engineer Workshop for 1 year (13 issues)
with a one-off payment: ~ Europe (incl Eire) £50.40  ROW Airmail £52.80

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

PAYMENT DETAILS:

Postal Order/Cheque ~ Visa/Mastercard =~ Maestro
Please make cheques payable to MyHobbyStore Ltd and write code SG21 on the back
CAIIMIOMIGE"S NVBITID...... . ... .cococe o ceoeeecasssrorn s s s 80 e 8 58 2 i R 2 S50 £ S50 858 S0 SR s R
Card no: (Maestro)
Valid from.............corvvvreries Expiry date Maestro iSBUE N0 ...............ovveermrrivnens corerresssnnnns
SIGNAIUNG........ ..o s s e e assisansesss sasssins DRI st ciirrarinpe s e
YOUR DETAILS:
Mr/Mrs/Miss/Ms...................c......... )11 ) S ——— T T | B o oty
T e T e el
POBICOR s s el e ITIREY oo s s S S RSB s
Wl ccnnvieninius s DI s s ot e o ST e S

oo R P B e e e | BN R e

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY):
1 would like to subscribe to Model Engineer Workshop paying

£42.00 for 12 months by Direct Debit BIGGEST SAVING!
Please complete form below
DIRECT

Instructions to your bank or building society to pay by Direct Debit. C)De bit
Originator's reference 422562

NG OF DMK 7 2 iiies et s S oSS P oA RN P e s

wPosteode..............ii

Accountholder.... o e R e s

Signalire .. e e IR s e e s e
Sort code Account number

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

Direct Debits from the account detailed in this instruction subject to the safeguards assured by the
Direct Debit Guarantee. | understand that this instruction may remain with MyHabbyStore Ltd and if so,
details will be passed electronically to my bank/building society.

Reference Number (Official use only)

Please note that banks and buikling societies may not accept Direct Debit instructions from some types of account.

TEAMS & CONDITIONS: Offer ends 4th September 2009. Subseriptions will begin with the first available issue. Pleaze continue
to buy your magazine until you receive your acknowledgement letter. Refund requests must be in writing to the Publisher and
will not be given on accounts with less than £20 credit. A £5 admin charge will apply and will be deducted from any refund.
Refunds will cnly be given at the Publisher's sole discretion. * Free gift UK only excluding Wales & Ireland. We will use the
contact details supplied to communicate with you regarding your Model Engineers Workshop subscription. By supplying your
email / address J telephone | mobile number you are happy to receive information andfor products and services via ernail /
telephone [ post from ar in asseciation with MyHobbyStore Ltd or its agents who may mail, e-mail or phane you with infarmation
and/or products and services reflecting your preferences. Tick if you don't want offers from us  andjor third parties

SEND TO: MODEL ENGINEER WORKSHOP SUBSCRIPTIONS, TOWER
HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF



Index for issues 140 to 152
The index for the last 12 issues appears in
the centre of this issue of Model engineers'
Workshop. It lists all articles that have
appeared in all 12 issues. If you would like
to read any of these articles and missed the
relevant magazine, they may still be
available from our back issues department.
| suggest you order now as back issues
tend to sell out quite fast especially when
there is a major series in them.

A complete index is available on CD. This
is a third party product from the company
who produce the official index for us. |
have had a play with this latest version
and it is an excellent item. It is now fully
windows based instead of the old DOS
based system. Full ordering details are
included in the centre pages.

Ebay and a cheap engine

The Model Engineer website
The website is proving very popular with
over 1400 active members. A lot of articles
from back issues of both Model Engineer
and Model Engineers’ Workshop have
been placed on the website (with the
author's permission). They are proving
popular with visitors and you can also ask
questions in the forum. A facility has been
added to the web site for subscribers only
to access the website. Although there is no
separate content yet, | have been asked to
put some articles on for subscribers only.
MNot sure what this will be at the moment
but | suggest all subscribers (Model
Engineer and Model Engineers’ Workshop)
hang on to their subscriber number so
they can access this part of the website. It
might be a PDF of a complete issue of
Model Engineers’ Workshop. Perhaps one
of the early issues would be best?

| spotted a kit for an engine on Ebay the other day and
watched as the price climbed higher than | was willing to pay.
It finally went for £137. It was for the Jowitt poppet valve
engine originally produced by Chelston Model Engineering. |
contacted the seller and asked if he could supply me with a
copy of the plan of which there was only half available.
Fortunately it was the most useful half. A small fee was
agreed and | received the plan by email together with the

ON THE

EDITOR’S BENCH

Warco phone problems

Warco would like to apologise to readers
who have had difficulty making contact
by telephone recently. Warco applied for
ISDN with the purpose of enhanced line
clarity. BT surveyed the site and
confirmed that we could be connected.
The engineer who came to make the
connection said that we could not be
connected to ISDN. Some days later our
phone lines were disconnected; due we
are told to the fact that the engineer did
not report that he was unable to make the
connection. Consequently when the
telephone exchange tried to switch from
analogue to ISDN this cut the lines off. It
took 24 hours to reverse the situation.
Worse still, one day later we were
disconnected again with another 24 hour
wait. Again, our apologies. BT have a lot
to answer for. @

original photos (in digital format). Now you may say, what is
the use of the plans without the castings? Well, if you look at
the photo, the two flywheels, the crankshaft and the bearings
are all standard Stuart items.

The drawing gives most of the information to make the
engine, certainly enough to make most of the components
while | try to obtain the complete drawings. Chelston Model
Engineering doesn’t appear to be trading (they were based in
Torquay) or | would talk to them. The main details missing are
the centres of the connecting rod, (probably 2%:in.) the piston
dimensions and a timing diagram. | don’t think any of this
missing information is a major problem.

| have found the articles by Stan Bray in the Model Engineer

where he built the engine and there is a very good photo of
the piston in this article so at least | know what it looks like. It
could be made of bronze with PTFE tape in the ring grooves.
| am not sure about bronze running in aluminium? | would
think it would pick up and seize. So | have a couple of
possible options, sleeve the cylinder in steel or cast iron or
would it be possible to make a complete piston from PTFE? |
know PTFE has been used in cylinders before as a piston in
16mm narrow gauge locomotives. It opens up interesting
possibilities.

The cylinder casting (middle bottom of photo) is actually two
small diameters each side of a larger diameter with a flat on the
bottom. This is an ideal shape for cutting on a CNC mill by
using ramping. This is a technique for machining contours by
using small step overs of the cutter, usually with a ball nose slot
drill. When | installed the new Myford lathe, | had to move the
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KX1 mill to the other end of the workshop. | still have to connect
it back up but when | do, | will machine the cylinder block and
photograph it as | go. It won't appear in 155 as | still have a
special to complete but | will try and get it done for 156.

| will be searching Ebay shortly for the lump of 2inch thick
aluminium for the cylinder as well as ¥ thick to fabricate the
base casting. If any reader could supply a copy of the drawing, |
would be interested in hearing from them.

Thank you to the readers who spotted the Myford capstan
attachment on Ebay and emailed me. Unfortunately it went for
around £450, way over my budget.




THE FACEPLATE®

e continue in this issue with
other methods of securing
the workpiece and finally
the all important subject of
balancing the assembly.

Angle plate

In some cases the faceplate alone will

not be able to carry the workpiece and

so a small angle plate will be fitted to the
faceplate on which the workpiece can

be fitted. Sometimes, the assembly will

be quite complex and will need careful
consideration as to the method of securing
both the workpiece to the angle plate and
the angle plate to the faceplate. For a simple
example, see photo 11. This clearly shows
the advantages, where space is limited,

of the clamping devices shown in the last
issue, see photo 10 in MEW issue 153.

As an alternative to using an angle plate,
two or more square or round posts can
often be fitted to the angle plate and the
workpiece clamped to these. For precision
work, the essential requirement is that the
base of the post is exactly square with the
post’s side. If round then this is best
achieved by facing the base after
machining the outer diameter which of
course must be parallel. In the case of a
square post, face the end whilst mounted
in the four jaw chuck. Do though check
before machining that the post is
accurately located in the chuck using a
square off the chuck face and the side of
the post. Do this on two adjacent sides.

| have not included a photograph showing
this method but the reader who would like a
little more background on using posts in

10

Photo 12. The Keats agi‘e plate :'ng used to hold a piec
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round bar that is too large for the available chuck.

WORKING WITH

this way should look at my article for the
lathe only workshop regarding machining
an angle plate (Ref. 5).

Keats anf?le plate

Whilst called an angle plate this is
something very different from a
conventional angle plate and it can be
used for a multitude of purposes, its most
simple mode being to carry diameters
that are too large for the available chucks.
At this level it is one of the simpler tasks
carried out on the faceplate as can be
seen in photo 12. It can also be used for

Harold Hall continues his
look at setting up work
on the faceplate.

square, or in some cases, rectangular
material. Instinctively, the reader will
visualise the bar being set up to run
true as shown in photo 13 but it can of
course be easily set off centre for turning
eccentric diameters. This can be with
relatively small diameters as the clamp
can be reversed so that small diameters
can easily be held. Its use is not limited
to the face plate as it will also find use on
the milling and drilling machines.

The Keats angle plate seen in the
photographs was shop made from
castings (Ref. 6)

©
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Photo 13. Setting the bar in the Keats
angle plate to run true.

Adhesive

The use of adhesive to secure the
workpiece is a method often used

though not normally direct onto the lathe
faceplate itself for a number of reasons.
Firstly, it is a method best used with small
components and the hole in the centre of
the faceplate makes this impractical. Also,
even where larger parts are to be mounted
in this way the slots intended for the fixing
screws limit the area available to apply
the adhesive. Another consideration is
that many of the methods used need the
assembly to be heated and heating up a
large faceplate for a relatively small part is
quite impracticable.

Photo 14 shows a small shop made
faceplate that is mounted in the 3-jaw,
using a spigot on the back. To avoid
having to machine away a substantial
amount of material to produce this itis
made in two parts with the spigot being
screwed and riveted into the plate itself.

The simplest approach to this method is
to use thin film double adhesive tape, a
method that | have used a number of
times. Photo 15 shows one application
where a steam chest cover casting is being
machined. Of course, the rear of the
workpiece must be reasonably flat so as to
make good contact with the adhesive tape
over much of its surface and this was
achieved by lapping the back on a sheet of
abrasive paper of about 100 grit. Providing
the tool being used is sharp and only light
cuts are taken then the procedure should
be problem free. Having machined the first
side it can then be reversed and the
second side machined similarly. The
photograph shows that the part is
additionally supported by strips being
placed around the four sides. However,
these were added just to illustrate the

Photo 14. A small (75mm diameter)
shop made faceplate for mounting in
the three jaw chuck.
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principle as the part would have been
adequately held even without them.

There are two situations when the system
being employed requires heat to be
applied; in one the heat is only needed to
break the bond after the machining has
taken place with the part having initially
been assembled cold. | have no experience
of this method but have read about it on a
number of occasions in the magazine and
have located a couple of references to it on
the Internet and have no doubt therefore
that it is a workable method.

Typically, bond the workpiece to the
faceplate using a two part resin adhesive
and allow to cure. Using the tailstock may
make a good method of holding the part
against the faceplate whilst the adhesive is
setting. With that done, machining can
take place as required after which the part
can be separated from the faceplate by
applying heat. Tubal Cain, in his “Model
Engineer’s Handbook"” quotes a
temperature of 120C to break the bond. As
the process is most appropriate to small
components, machining will have to be
carried out taking due care to see that this
does not overheat the part and break the
joint prematurely. | have also seen both
Loctite and Super glues mentioned for this
purpose. If the reader wishes to adopt the
method | would recommend further
reading on the subject and maybe a few
trial runs before applying itto an
important workpiece.

In the second method heat is required
both to melt the adhesive so as to make
the bond and then to release the part after
machining. Just using hot melt adhesives
as used in woodworking is not practical as
it would rapidly cool as soon as it was
applied to either the faceplate or the
workpiece and to overcome this both parts
have to be pre heated. With that done
there would still be the problem of
ensuring that the adhesive coating was of
an even thickness. If not, then this could
have a detrimental effect on the part being
machined such as being thicker on one
side than the other.

This problem can be easily overcome by
using adhesive supplied in the form of a
film as used extensively in industry.
However, this to my knowledge is only
obtainable in large quantities and is
therefore a non starter. One material that
is easier to obtain in practical quantities is
“Gluefilm”. This is used in woodworking

Photo 15. Machining a steam chest
cover. The cover is held using double
adhesive tape.

for applying veneer to the base timber
below. | have used this in my cabinet
making activities where the veneer is
heated with a hot iron that then melts the
film. | have the iron on a medium setting
of probably around 100deg.C which gives
an indication of the temperature required.
Both the faceplate and workpiece would of
course have to be heated. | have not yet
found a need to use the method in my
metalworking workshop. However, an
interesting article by Jack Cox has been
published in the magazine regarding its
use in this way (Ref. 7). The supplier
mentioned in the article has ceased
trading but there are a number of
suppliers listed on the Internet (Ref. 8)

Just screws, nuts and washers
In a few cases and by far the best method
if possible is to use holes or lugs in the
workpiece to enable it to be clamped
directly to the faceplate using just screws,
nuts and washers. It will though only

give limited adjustment in terms of the
part’s position on the faceplate making

it impractical in some cases where
otherwise it would seem a good idea.
However, when it can be used it will be a
simple and secure method.

Having mentioned that this is a secure
method leads me to return to the methods
suggested and make a few comments
about their use collectively. Most
important in every case is the security of
the final assembly; will it be able to
withstand the machining and centrifugal
forces? If not then disaster will be the
result. As there are no hard and fast rules
then careful consideration must be given
each time to the security of the assembly.

Rarely will a single clamp be adequate so
always start by finding space for a second
clamp and a third, even a fourth if the
impending machining operation is
particularly arduous, Remember, one too
many clamps is far better than one to few.
In some cases the number of clamps that
can be used will be limited by the fact that
a large proportion of the workpiece has to
be available for machining. In this case,
place some supports that rest against the
workpieces edge so as to restrain any
possible attempt to move, see Photo 16.
Of course, one does not have to restrict
each application to just one clamping
method. Do consider also mixing
methods, say two faceplate dogs with two

B i W
Photo 16. Where the number of bar
clamps that can be used is limited using
supports should be considered.
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bar clamps typically. Having therefore
completed the assembly two final
operations are required. One, to go to
each fixing and see that it has been fully
tightened and two, turn the faceplate by
hand to ensure that it rotates without
fouling any part of the machine. Having
taken these precautions you will now be
able to commence machining with
confidence, well not quite, as the
assembly now needs to be balanced.

Balancing

At this stage the assembly is unlikely to

be balanced:; it will be considerably off
balance if a complex shaped component

is being machined. If then the lathe is
started up it will shake excessively making
machining quite impossible and if the part
needs to run at a high speed due to the
machining taking place at a small diameter
then it may even shake dangerously.

To balance the assembly, weights must
be added where the tests indicate. For
these weights | use T nuts as used on the
milling machine and where these do not
provide sufficient weight then | use 10mm
thick steel plates about 50mm square of
which | have a number from another
application. The reader will no doubt have
some items around the workshop that will
suffice for the task.

Set the lathe spindie to run as freely as is
possible, by freeing the drive belts if belt
driven or setting the gear box to neutral if
you have a geared head. With that done
spin the faceplate and take note where it
comes to rest doing this three of four
times to be sure it is a genuine position.
Take note of the lowest point realising that
this is the heaviest side and add a weight
to the faceplate on the opposite side and
carry out the test again.

If the faceplate still stops in the same
place more weight will be required or ifit
is possible move the added weight further
out on the faceplate. If it stopped on the
other side then less weight should have
been added or the added weight moved
nearer the faceplate's centre. Tests should
continue to be made and weights added
until the faceplate stops randomly when
spun at least six times.

Unfortunately, though, the drag in the
machine's bearings will inevitably prevent
one from getting anywhere near a perfect

T

Photo 18. Using the balancing fixture
to set up a workpiece with a centre

finder and DT,

Photo 20. The balancing fixture has
been moved into the balancing position
and weights added, compare this with
photograph 19.

Photo 17. A faceplate balancing fixture.
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Photo 19. Toolmaker’s buttons have been
fixed to the workpiece and the first one
is being set to run true when it will be
removed for machining to take place.

balance resulting in the lathe having to run
at a speed much lower than is ideal. My
answer to this was to produce the balancing
fixture seen in photo 17, with which a much
superior balance can be achieved and the
lathe can then be run at the appropriate
speed for the machining taking place.

The fixture is much more than a mini
project but well worth making if the
reader is going to use the faceplate from
time to time (Ref. 9). Its main feature is
that it has my own form of ball races
using cheap balls obtained from the local
cycle repair shop. As a measure of the
success of the design it runs for around
25 seconds if an empty faceplate is spun
rapidly. This compares to just two
seconds for my series seven lathe. The
fixture also permits the faceplate to be
moved into the horizontal position for the
workpiece and clamps to be added rather
than on the lathe and being able to rotate
it the part can be positioned as it would
on the lathe except that gravity will be
helping rather than hindering. This will
be better understood by the photographs
that follow.

Photos 18 and 19 show two assemblies
being set up in this way being the same

assembly seen in photograph 13.

ones as those set up on the lathe in
photos 1 and 2 in the last issue, | think
the reader will appreciate how much
easier this is in the horizontal position,
especially so for more complex
assemblies. Photo 20 then shows one of
the assemblies swung into the position
for testing balance and the required
weights having been added. Similarly,
Photo 21 shows the Keats assembly in
photo 14 having been balanced.

Finally, having balanced the assembly,
either on, or remote from the lathe, do
finally check that all the fixing screws,
including those holding the weights are
secure and that the assembly can be
rotated by hand without any part fouling
the machine, let machining commence, at
last! It may have been a long process
compared to using a chuck but
unfortunately there are few short cuts
available when using the faceplate. B
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CLIP ON TOOL TRAY
FOR A LATHE

Photo 1. Finished tray in use on the lathe.

'm afraid that when | use the lathe

quite a number of tools, chuck keys

etc. end up stacked on the headstock

cover (and I'm sure I'm not alone here).

Unfortunately | also need to be able to
lift up the cover to change belt speeds. This
means that everything stacked on the cover
has to be temporarily re-homed whilst
the speed is adjusted. This can become
tiresome, and so the first project for my
newly manufactured folder was to produce
a tray that could hold these items close to
hand and keep the headstock area clear.
Photo 1 shows the finished tray. The tray
brackets hook over the edge of the lathe's
drip tray and rest on the cabinet stand
underneath to provide support. It is easily
removed and can be used at either the
headstock or tailstock end. The dimensions
for the brackets, Fig. 1 relate to a Warco
BH600 lathe so will probably not be directly
of use for most readers but I'm sure you
have the ingenuity to adjust as appropriate,
or come up with a much better solution!
There isn't a great deal of welding involved
in this project and the welding technique
used is a little unorthodox but it seems to

material very easily and efficiently.
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Jayne Reeve tidies up
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work OK. The tray size produced is limited
by the distance between the pivots of the
folder used, so change dimensions to suit
your owh equipment.

Materials:

Mild steel sheet 0.9mm thick
230 x 50mm - brackets {2 off)
250 x 200mm - tray

25x25%2.5mm equal angle, 198mm long -
for use as a former

Construction

Apart from material, there are four other
items that you will need to make the tray.
A sheet metal folder of some type, arc
welding gear, basic hand tools for marking
out and something to cut the sheet metal.
Photos 2 and 3 show the tools that | have
available for this last task. The throatless
shear shown in photo 2 is a luxury item.

It effortlessly cuts through sheet steel

up to Zmm thick, but at a price. I'm lucky
that Santa thought fit to bring me one at
Christmas time! There are smaller and
cheaper versions available, but unless you
intend to do a lot of sheet metal work it's
probably not worth the expense. The same
job can be achieved with a bit more effort
using hand tools. Photo 3 shows a set of
Gilbow shears (top of picture) capable of
cutting sheet steel up to 1.2mm thick and a
hand nibbler tool capable of cutting Tmm
steel. Rather than shearing the metal, a
nibbler removes material in a series of small
bites (nibbles) as can be seen by the sample
shown in the photo. It has the advantage
in that it doesn’t distort the material but it
is a slow process. Nibbling speed can be
increased by using powered versions and
attachments are awvailable for electric or

air powered drills. | have no experience of
these so can't comment on their efficiency.
Aviation snips could be used to perform
the required cutting operations but from

Photo 3. Gilbow shears and a hand operated nibbler, cheaper alternatives

to the bench mounted shear.
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Photo 5. Brackets - one marked out ready for folding,
and one finished example.

Photo 7. Finished brackets and tray.

easy clamping of awkward items.

experience | know that the cheap versions of
these rarely produce satisfactory results, so
buy good ones or don't buy any! Anyhow,
however you do it, you need to cut material
for the brackets and tray and mark on the
fold lines as shown in Fig. 1. Depending on
the cutting process used the material may
distort. Minor distortions can be dealt with
by placing the material on a flat, smooth
surface and giving it a gentle tap with a
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Photo 8. Assorted welding clamps, ideal for quick and

rubber mallet {to avoid marking the material
surface). Twists along the length of material
can be straightened by clamping one end
and un-twisting by gently applying force to
the free end.

Set up the metal folder to produce sharp
bends. If you're using the folder detailed in
my previous welding project you'll need to
space up the pivots as required (around
Tmm). Starting with a bracket, line up the

Photo 9. Top side of fake ‘spot’ weld.

marked fold position on the material with
the pivot of the folder, place the former to
line up as well and clamp in place using
mole grips or other suitable clamps, and
fold. Photo 4 shows the clamping setup
during forming of the tray. Using angle iron
as the former also automatically provides a
stop. The angle achieved will not be exactly
90 degrees due to a small amount of spring
back, but it is close. Repeat for all the
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required bends, making sure you fold them
the correct way! Photo 5 shows a bracket
before and after bending, and photo 6
shows how the brackets fit on the lathe.
Now fold the tray, starting with the shorter
edges first followed by the long sides.
Photo 7 shows the completed components.
Photo 8 shows a selection of welding
clamps; the clamp on the left hand side has
wide flat blades and is very useful for
minor hand tweaking of bend angles to get
the required fit.

Welding

The brackets are mounted to the tray
using a ‘kind’ of spot welding technique.
The two pieces to be joined are clamped
tightly together, the arc is struck on the
top surface and a circular weld pool
built up as shown in photo 9. If the arc
is maintained for just long enough the
two pieces will melt and fuse together.
Too long and both pieces will melt and
you'll be left with a hole. Too short and
you'll still have two separate pieces of
material. Photo 10 shows the back of a
weld. The pip in the middle is where the
molten material has just started to drop
through. Photo 11 shows the resulting
weld can survive a fair bit of abuse.

The weld material deposited on the top
surface can be ground flat if required. A
bit of experimentation will be needed to
determine the welding conditions required
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Photo 12. Clamping brackets to tray ready for welding.

Photo 11. The weld featured in photo 9 after being subjected to a

concerted attempt to break it.

to produce a satisfactory join. The setup
used here was a 2.5mm electrode at 85
Amps, with the arc maintained for around
7 seconds. This produced a weld pool
approximately 15mm in diameter with
good fusion between the two pieces of
material and a minimum of drop through.
Photo 12 shows a bracket clamped in
place ready for welding using the two
other welding clamps shown in photo

8. These clamps are available in a set of

three fairly inexpensively (under a tenner).

MNotice the outline of the bracket has been
drawn on the tray to make sure that | put

Photo 13. Tray and brackets after welding.

the weld in the correct place. Two welds
have been used per bracket as can be seen
by photo 13, which shows the underside
of the tray after welding. Also notice that
| dwelt too long on one weld as can be
seen by the amount of drop through. The
brackets here were positioned 25mm in
from the outer edges of the tray but this
measurement can of course be altered to
suit your own particular needs. All that is
required now is to grind the welds flush
on the inside of the tray as shown on
photo 14, and there we go, one finished
tray and hopefully one tidy headstock. B

Photo 14.
Finished tray in
use and showing
welds ground
flush.
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A DIVIDING HEAD
FOR THE MINI LATHE ©

Dave Fenner adds division plates and worm drive

basic dividing head for use

with the Mini-Lathe was

described in MEW Issue 153.

In that article, it was noted that

the conceptual arrangement
bore similarities with both the superb
quality item supplied by Myford for use
with Seven series lathes and also with a
kit reintroduced by Hemingway Kits. The
earlier article covered dividing by use of a
plunger acting on a selected changewheel
to give the required divisions. We now
examine the possibility of adding a worm
drive, division plate(s), and sector arms
typical of a workshop dividing head. In the
case of the Myford item, these features
are standard, while for the Hemingway, a
supplementary kit of parts is available to
add the facility.

Many years ago, | produced the pair of
division plates shown in photo 1, these
being made by spotting through from a
pair owned by a friend. My initial (penny
pinching) inclination was to put these to

Photo 1. Two division plate made by spotting
through from masters.

Photo 3. Worm bore is opened up to 8mm by drilling and reaming.

Note protection from chuck jaws.
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good use, and indeed to turn a suitable
worm. The Mini-Lathe change wheels
have a One Mod tooth form, so that the
matching worm would have a pitch of a
little over 3mm, and turning this would
take some time and care on the small
machine. | decided therefore to also look
at commercial sources, and found that
HPC Gears supply a correctly sized budget
worm at modest cost (although the
postage costs about the same again. This
gear (HPC Ref EW1-1) was thus selected as
being suitable.

My attention then turned to the division
plates and looking at the Warco website, |
found that a set of three plates with sector
arms and handle with plunger are offered
as an add-on set for the Vertex HV8 rotary
table. These parts are in fact the same as
those fitted to the BS-0 dividing head from
the same manufacturer, so to illustrate the
build | have borrowed the relevant
components from my Vertex dividing
head, photo 2.

The price shown on the Warco website
was around £35-00 for the complete
add-on set, which got me thinking about
the work involved in making the parts
({there are some 525 division holes to drill,
never mind the general turning, milling
etc. My own assessment was that buying
in this kit really was a no brainer, but for
any who do wish to make their own plates,
the drawings will appear on the magazine
website. Plates may then be made by
working from the method advocated by
Maurice Turnbull, {(Model Engineer, 31
August 2007) i.e. draw in CAD, print, stick
paper on metal, and spot through. There
may well be slight positional errors, but
the effect will be reduced by the 1to 40
worm/wheel ratio.

Once the decision had been taken to
source these parts commercially, the
exercise was reduced essentially to
making a shaft, housings and bracket.

Worm

This was modified by opening up the bore
by drilling, photo 3 and reaming to 8mm.
It comes with a 4mm grub screw, and this

Photo 2. Kit of division plates and associated parts
available from Warco and other suppliers.

—f
Photo 4. End of spindle is tapped M4.
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is used to engage on a flat on the spindle
allowing axial movement for end float
adjustment.

Spindle

A length of free machining bright bar
12mm diameter was cut, faced to 94mm
length and centred at each end. It was
then turned down to 8mm diameter for

a length of 62mm, this diameter being
checked for a good sliding fit in the worm,
Fig. 1. The two ends were then tapped M4,
photo 4 and M6.

On the milling machine, two flats were
cut at the 12mm diameter end, photo 5 to
accept the Vertex handle and one on the
8mm diameter, photo 6 for the worm grub
screw. These jobs could equally have been
undertaken on the mini-lathe using a filing
rest and headstock dividing attachment.

Spacer

This part, shown being drilled in photo 7,
functions simply to set the handle out at
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LOCATION SHOULDER AND LOCTITE

e

Photo 7. Spacer is faced and drilled.

the correct axial distance from the division
plate. The measurements given are for the
part as made, Fig. 2. As the handle plunger
has several millimetres of effective travel,
it is likely that a fair amount of leeway
exists here as regards the thickness.
MNevertheless, | suggest checking on the
job at assembly, and being prepared to
adjust as necessary.

Plate Support

| chose to make this in two parts, Loctited
together, Fig. 3 in an effort to reduce swarf
creation. However, it may well have been
counterproductive in terms of time taken.
You could equally well turn the part from
one lump of 50mm or two inch diameter
steel bar. Free machining makes life a

lot easier. Photo 8 shows the disc being
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Photo 10. Spotting through
for plate attachment.

turned on the Mini-Lathe, while photo

9 shows the mating part after grooving.
Here it was convenient to use the Myford,
as the rear part off tool employed to cut
the groove is always in position and ready
for use. One feature which does require

a bit of care is the position of the groove
which locates the spring clip which in

turn retains and applies a friction force to
the sector arms. The drawings reflect the
dimensions after some trial and error. One
of the M5 holes was spotted through from
one of the division plates, then tapped,
photo 10. With a screw in place to hold
the plate, the process is repeated for the
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to 11. Pmring to face the body.
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MATERIAL: STEEL
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other two positions. The 4mm hole is then
drilled and countersunk so that the head
will be underflush and clear the underside
of the division plate.

Body

A piece of 30mm x 20mm rectangular
section steel bar was cut to a length of
about 45mm and faced at one end, photo
11. As the design was proceeding to
some extent “on the hoof”, this seemed a
suitable length, although now completed,

Photo 12. Tapping tho M4 thr.ed in the spindle nut.

it looks as though 35mm would have been
sufficient. Three holes are required, the
first drilled and reamed to give a bearing
for the spindle, the second drilled 6mm for
the attachment screwed rod, and the third
drilled and tapped to accept the screw
which will retain the plate support, Fig. 4.

The first two are dealt with initially, then
the spindle is used to align the plate
support, so that the position of the M4
hole may be spotted through, then drilled
and tapped. A feature added as an

1\ 4
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FIG 5. SPINDLE NUT
MATERIAL: STEEL

of material for the bracket.

afterthought is the counterbore/relief
around the Bmm hole, cut out to about
19mm diameter and 0.2mm deep. This is
merely to shift the frictional contact area
outwards when clamped up ensuring a
firm assembly.

Spindle nut

To an extent this part is something of an
embellishment; an ordinary M4 nut and
plain washer would function just as well.
However | do feel that it adds a little to the
detail appearance, Fig. 5. A piece of 12mm
free machining steel was cleaned to about
11.6mm then the 8mm spigot turned to

fit the warm. Axial lengths are not at all
critical. After parting off, it was drilled
through 3.3mm and tapped M4. Photo

12 shows the tapping operation. Finally a
couple of flats were filed to take a 10mm
spanner.

Bracket

There would probably be two schools
of thought regarding meshing the worm
with a straight cut change wheel. In an
ideal situation, the worm would mesh
with a purpose made worm wheel
having curved teeth with extensive

lines of contact. A frequently employed
next best approach is to use a wheel
with helically cut teeth which then also
allows the shafts to be set at right angles.
Here, while the pitch of the worm (1
Mod) should match that of the wheel
when set at right angles, if the shafts
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FIG 6. BRACKET
MATERIAL: ALUMINIUM

PLATE 1. 15,16,17,18,19,20

are set this way, then “cape and corner”
tooth contact results. If the worm and a
changewheel are manually held together,
they happily assume the angle of the
worm, about three and a half degrees.
{HPC quote the helix angle of the worm
as three degrees 25min.) The decision
was therefore taken to set the wormshaft
over at about this angle, and the design
of the bracket reflects this, Fig. 6.

The bracket material turned out to be
another instance of recycling. About ten
years ago, a lever arm had been milled to
shape, as part of an exercise to build a
remote operator unit for an item of 11,000
volt switchgear. A section of the prototype
arm was sawn off and squared up in the
mill, photo 13. After further trimming, the
two location holes were drilled then the
end squared back to be flush when
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Photo 16. This view shows the inclination
and effect on gear mesh.

Photo 17. View on underside
showing component parts.

4

Photo 15. En of bracket was raised with drill o i'va

approx correct slope.

assembled, photo 14. To achieve a fair
approximation to the three and a half
degrees, an "Yein. (4.4mm) drill was used
as packing under one end. The work was
gripped in the vice, photo 15 and the
inclined face cut with and end mill. It may
be noted that here the mill vice has been
changed for the Warco DH-1. The Warco
WM-18 mill has now been returned to
Warco following its review, in MEW Issue
153, but for the present, | have been able
to hang on to the Doug House designed
vice, and have been putting it to good use.

Sundry items - screwed rod
Two lengths of screwed rod are needed,
one piece of M6 cut to around 42mm in
length, and one of M4 cut to about 28mm.
Also required are M4 x 12 countersunk Allen
screws plus nut, and an M6 nut and washer.

Assembly and operation
Photos 16 and 17 show two views of

the worm system attached to the head
described in the earlier article. The plate
and sector arm are fitted, followed by
the handle and plunger. The worm is
then added to the spindle, end float
being adjusted by the spindle nut and
M4 locknut. The worm grubscrew is then
tightened on to the flat.

The body is then fitted to the bracket, the
worm held in contact with the
changewheel and the retaining nut
tightened. Pivoting the body on the
screwed rod allows the meshing to be
adjusted to eliminate backlash.

Photo 18 shows the completed unit fitted
to the mini-lathe in one of the possible set
ups; this one to drill holes in a tapered
workpiece. B

into a conical surface.
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Photo 1. Lifting the lathe frote trailer.

POWER SOURCE

or some time | had been looking

far a larger lathe to supplement

my collection of Myford S7 and

ML7 lathes, but had not decided on

which model. | was drawn towards
the Myford Connoisseur with its larger
bored mandrel and also being a supporter
of this iconic British manufacturer, wanted
to help ensure they stayed around, but
considered that this was possibly only a
small step up in size to take.

In 2006, Model Engineer, Vol 196, No 4276
was an article, part of a series, written by
Tony Griffiths www.lathes.co.uk about
Harrison lathes. | read this with great
interest and resolved that should | come
across an M300 in better than average
condition, this would be just the machine
for me, its 1.500in. through mandrel bore
and industrial ruggedness seemed just the
ticket. Some time passed and | looked at
various examples, travelling some distance
to see what was described as in good to
excellent condition, only to be disappointed
with the reality of a sorry, misused or
overworked example. If | could see, hear
and feel the wear then that was not to be
good enough for me.

At last | came across an ex-College
example, photo 1 with barely a mark other
than a few paint chips on the headstock
around the rubber mat, barely 10 years old
even some of the original grease/wax
protective spray was still apparent. Deal
done, and with a borrowed trailer it was
homeward bound. To be able to secure the
load firmly using ratchet tension tapes, the
splash back had to be removed, which in
the time available meant that a cable to
the Chuck Guard microswitch had to be
severed, but more of that later.

First problem, my engine crane would
not reach far enough but a new one
would, so a 2-ton crane solved that
problem. Whilst a delivery of 3 days
meant that in the rather rainy period
which intervened, it all had to be well
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Photo 2. Two covers were used for protection.

HARRISON M300 -
CONVERSION TO INVERTER

sheeted down although having spread
even more oil all over any bare metal,
though it was to be under two layers of
covers, photo 2. A wheeled cradle was
made, photo 3 using the same parallel
mounted wheel sets as | had used to move
a sub frame mounted Bridgeport Series 1
milling machine single handed, a couple
of years earlier and at last all was under
cover in the garage, which incidentally is
heated with two large thermostatically
controlled fan heaters run from the house
central heating.

The M300 is a 3hp 3 phase machine, with
110vac control and safety circuits. This
article is all about how this was converted
to model engineer use with an inverter
power supply whilst retaining ALL the
control and safety features of the standard
machine. There are earlier models with
differing electrical arrangements; my 1998

e

hoa 3. homead wha;'ed cd!e.

Ken Willson goes for a larger lathe

model has the added sloping front to the
tray and a different control layout within
the left hand pedestal compared to the
earlier illustration in Tony Griffiths article.

A look at the original Circuit Diagram
shows that as expected, you cannot start
the machine using the forward/reverse
lever unless the chuck guard is in position
and the forward/reverse lever is in neutral.
Also required is that all other guards,
doors and covers are in the closed, safe
condition. On applying mains power,
using the machine main electrics switch
on the side of the left hand pedestal,
unless all of these conditions are met, the
“no-volt” relay will not pull in. Once it
does pull in however, then a by-pass
circuit will release the forward/reverse
feature and other controls.

Having set out the normal situation, the
control circuits needed to be modified so
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as to allow the inverter to control “run”
whether forward or reverse and that this is
accomplished electronically rather than by
the use of contactors (relays) as in the
standard machine, photo 4. Once the
terminal codes used in the circuit diagram
had been sorted, it was a straightforward
task to remove the wiring not now needed
and for some additional items to be
installed. It is also necessary to understand
that with the standard machine, when the
foot brake is depressed it drops
everything, all power is removed by the
no-volt circuit, just as if you had hit the big
red panic button!

With an Inverter, you do not want to stop
everything by removing the incoming
mains power, but rather, use the inbuilt
control facilities to facilitate the necessary
changes of status. This means that you
have to rearrange the control circuits such
that the “Mains on” safety conditions are
met, namely forward/reverse in neutral,
foot brake not in use, clutch guard closed
and all covers in the “safe” closed position
and locked. Further it is necessary to
rearrange the mains power to items such
as the suds pump, lighting and DRO if
fitted. On the standard machine these are
powered by the incoming 3-phase supply,
whether using the 3 phases or using phase
to neutral for a single-phase device. The
suds pump will remain connected for 3
phase power but this will be from the
inverter and hence only available when
the chuck is turning, which is after all,
when you need it! There are two other
changes which have to be made, the
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Photo 4. The internal electrics.

footbrake pedal operates a micro switch
which normally only used the N/C
connection to break the no volt circuit; we
need to wire the N/O switch (usefully
provided there as standard) to send a stop
signal to the inverter. The chuck guard
micro switch is similarly used, N/C is in the
no-volt circuit, but here again we need to
wire the available N/O switch to signal the

inverter. Fortunately both these micro
switches are provided as standard within
the encapsulated product with four wires
and an earth, so we have to identify and
use the appropriate terminals.

A stop signal is to be sent therefore to
the inverter when either the footbrake or
chuck guard is used, following this signal,
once the operator has completed the

Model Engineers’ Workshop




Photo 5. The swit box internal wiring.

actions required, such as closing the chuck
guard or having made some change, now
requires the machine to be started again.
The forward/reverse control must be set in
neutral and a reset (restart) sent to the
inverter. This N/O switch is located on the
machine control panel.

Aword about the control panel is called
for. As the machine is now inverter
controlled, the spare switch cut outs
(normally blanked) on the panel are utilised
for green “Inverter Power On” and amber
“Jog” switches. These are latching, push to
make switches and have a second bank of
N/O contacts added. The purpose of the
second bank of switches is to control the
switch illumination lamps, which in my

case are now 130Vac LEDs. A further
control, a rotary 10 turn wire wound
potentiometer has been provided to control
the inverter frequency. Although this is
normally left fixed at 50Hz, it is available
for changes if required; a lockable, turn
counting dial is fitted. The facility to change
from 50Hz gives you a variable speed
control, which on lighter lathes enable the
operator to avoid tool resonance which can
give poor surface finishes at certain
speeds. A further advantage of this feature
is that it will allow you to run the drive
motor at a speed more suitable for serew
cutting, even down to nearly stop, but
watch this point because the motor will no
longer be cooled by its built in fan and will

Photo 6. The switch box.

begin to warm if this situation is prolonged.
If you are not familiar with the jog control
facility, this is a fixed, pre-settable lower
frequency, which enables the motor to turn
slowly and is useful for clocking under
power etc. An additional red Push Switch is
fitted for “reset” purposes and this is
located close to the amber Jog function
switch. Photo 5, rear of panel and photo 6
front view with white “power on” lamp
illuminated, but green “Start Inverter” and
amber Jog buttons are not selected.

So far | have described the overall
changes made. There now follows a
detailed wiring change description, if you
are not comfortable making changes to
mains 240 Vac and the 110Vac control
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hofo 7. Properly installed electrics.

wiring you should perhaps seek the help
and assistance of a competent person,
remember you can only make a fatal
decision once.

One further point is that the input power
from the house supply will have to be via
a dedicated circuit to cater for the input
current requirements and must consider
the possible leakage currents from any
filter connected to the inverter. Such
changes must be made in accordance with
the current IEE 17* Edition Wiring Rules
and Building Regulations Part P Electrical
recuirements, photo 7.

First task is therefore to change the
motor from Star to Delta. Access to the
motor connection box is not that easy as it
is under the rear of the headstock gearbox,
which overhangs the motor mounted at
the rear. Remove the rear splashguard if
fitted and also the sheet metal drive cover.
The motor is bolted to a slotted mounting
plate, which is vertically adjustable on the
rear face of the bed, being clamped by 3
hexagon headed bolts. Loosen these bolts,
and move the belt tension screws (2
vertically placed); remove the belts and
then lower the motor. With advantage the
connection box screws can be changed to
hex or cap heads, so as to make access
easier at a later date if necessary. Inside
the connection box you may well find the
details of how to change the straps to
achieve the changeover from 415-volt ac
“star” connection to 230-volt ac “delta”
connection. Replace the cover, replace the
belts (with new ones if necessary) and
tighten in the correct alignment. The
pulleys must be vertically aligned; a steel
rule or other straight edge is a useful
“tool” at this stage ensuring that correct
alignment is achieved before finally
tightening all screws. Check that both belts
are under equal tension and replace if they
are not “a pair”. Once you have tightened
all the relevant bolts, check the belt
alignment and tension once again.

Starting with the machine control
contactors located in the left hand
pedestal it is necessary to replace circuit
breaker CB1, as the single phase line
current taken by the Inverter to provide

24

motor power taken in delta is higher than
the original machine value and this new
current cannot be set on the standard
machine overload dial, fitted as part of the
standard machine circuit breaker CB1.
Ildentical pattern 3 phase circuit breakers
for the increased current are available;
these are wired with a loop through cross
wiring between lines 1 and 2. (See wiring
of CB3 for the standard machine). The
original machine 3 phase wiring is
adapted to bring 240vac to the inverter via
the circuit breaker above, and for a single
phase input to the machine light
transformer. You may need, dependent
upon which lighting system that has been
fitted to your machine, to provide a new
single-phase transformer fed via a new
MCE (available to match existing pattern).
The coolant pump, if fitted, can be run
from the inverter provided 3-phase supply
in parallel with the spindle drive motor as
required. The coolant pump is low power
and should not impose any problems for
the inverter, despite feeding two motors,
which is not normally recommended.

On the standard machine, reversing is
accomplished by using two 3-phase
contactors, which reverse a pair of the 3
phase lines, so as to achieve reverse
running. With an Inverter driven machine,
this is both undesirable and unnecessary,
since this is achieved electronically within
the Inverter.

As mentioned earlier, examination of the
wiring diagram shows that upon
application of power, a no-volt circuit needs
to be verified, before power can be applied
to the rest of the machine. The no-volt
circuit consists of motor circuit breakers
CB1 & CB2, kick bar limit switch, chuck
guard limit switch, pulley guard limit
switch and emergency stop button. This
circuit also needs to be modified such that
the safety feature of chuck guard closed
and footbrake in the released state is used
to ensure that the inverter can only then be
started and further that once either of these
is used, the inverter is so set up that the
mere closing of the chuck guard or release
of the foot brake does not automatically
allow the machine to start. This can be
achieved by requiring that the inverter can
only be reset by an independent further
action, whether this be arranged by an
additional push button switch or by
ensuring that the forward/reverse handie
controlling the third shaft must be returned
to neutral, operating yet another N/O
contact when in the neutral position.

The micro switches used for the chuck
guard and footbrake circuits contain 1 N/O
and 1 N/C contacts, the N/C are used in the
start up situation as part of the original
no-volt set up and this part of the no-volt
release circuit is rewired to bring the
inverter control voltage (+24vdc) to the
intelligent terminals provided within the
inverter. By wiring the N/O contacts {not
used on the standard machine) into the
control circuit, this +24vdc signal can be
applied in the chuck guard open and/or
foot brake operated condition, to the
inverter intelligent terminals. Thus an
“external set” signal can be used to turn
off the inverter output to the motor. This
output will remain off, even when the
chuck guard is closed or the footbrake
released until the push button reset
referred to above is operated once you
have completed whatever caused you to
change the conditions. This +24vdc is then

routed via the “spare” contacts on the
micro switches on the forward/reverse
(third shaft), the other sets of contacts on
these same micro switches remaining as
part of the no-volt safety circuit.

On the circuit diagram there are
“numbers contained within squares”. The
numbers refer to the WAGO brand
terminals shown in the upper part of the
pedestal photograph and are mounted
upon a DIN Rail. They are or should be
clearly numbered for reference. Remove
the connection from terminal 1 which
connects to the kick bar limit switch;
similarly remove the chuck guard limit
switch from terminal 3. Now connect this
lead from the chuck guard limit switch to
terminal 34 on the now redundant 1K1M
spindle forward contactor. Terminal 21 of
the now redundant 1K2M spindle reverse
contactor is connected to the “Forward”
intelligent terminal of the Inverter.
Similarly, Terminal 21 of the now
redundant 1K1M spindle reverse contactor
is connected to the “Forward” intelligent
terminal of the Inverter. These terminals
are used for “convenience”; the mating
contacts are disconnected. Although these
contactors are not used for their original
forward/reverse spindle purposes, 1K1M
has been reused to enable switching on
the inverter by the “green” latching switch
on the control panel.

For convenience in my case, | left the
“old” reversing contactors in position,
minus their operating voltage connections
and other wiring, merely to provide some
convenient inter-connection terminals as
set out above. In addition | have provided
a control circuit breaker CB5 to enable the
single-phase mains for a DRO facility, to
be added later.

For convenience | have provided the
original, Fig. 1 and revised, Fig. 2 circuit
diagrams together with the controls
location drawing, Fig. 3.

| referred earlier to the necessity to cut
the chuck guard switch cable. An inline
joint has been made to repair this by
making a waisted “connector” out of PTFE
rod, drilled with 5 holes to clear the wire
diameter and also to counterbore to the
insulation diameter. The overall diameter
of the rod is just less than the cable
sheath. The wires are soldered together in
the centre annulus, sealed with silicon and
then encased with heat shrink wrap
insulation, first of all covering the
connector only and then from sheath to
sheath. This whole is then fed through the
metallic flexible conduit. Had | known at
the time of collection, how simple it would
have been to remove the whole cable, |
would not have needed to cut this item,
but familiarity and hindsight changes
everything, photo 8.

Photo 8. The guard switch.
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KEY LIST REF. DESCRIPTION KEY LIST REF.
CBi1 MAIN MOTOR CIRCUIT BREAKER 1M
CB2 COOLANT PUMP MOTOR CIRCUIT EREAKER (2M)
CB3 TRANSFORMER PRIMARY CIRCUIT BREAKER 18
CB4 CONTROL CIRCUIT BREAKER 2S
TC1 CONTROL CIRCUIT TRANSFORMER 3s
1K1 NO-VOLT RELAY 48
1K1M SPINDLE FORWARD CONTACTOR 58
1KZ2M SPINDLE REVERSE CONTACTOR (6S/6Sa)
2K1M COOLANT PUMP CONTACTOR 1H
Qs1 MAIN DISCONNECT SWITCH

——_— QS1
— _—48
58
—_—TC1

DESCRIPTION

MAIN MOTOR

COOLANT PUMP MOTOR

KICK BAR STOP SWITCH

GUARD INTERLOCK SWITCH
EMERGENCY STOP PUSHBUTTON
FORWARD SWITCH

REVERSE SWITCH

COOLANT ON/OFF PUSHBUTTON
‘SUPPLY ON’ INDICATOR

NOTE: REFERENGES IN BRACKETS INDICATE OPTIONAL ITEMS

Space within the left hand pedestal is
very limited owing to the presence of the
various items of control gear and the
terminal strips, however, | wanted to
mount the inverter within the machine for
safety as well as aesthetics. The right hand
pedestal has a removable "bottom plate”.
A length of 32mm steel conduit was run
across the back of the machine, between
the pedestals to provide a suitable route
for wiring to and from the control circuits
and the Inverter. The pedestals are made
from 5mm thick mild steel and holes were
drilled using the appropriate sized circular
hole cutting tools.

A word here on cables running between
the pedestals; all cables carrying power,
signal and control functions are separated
into screened SY-Multi-Flex cables. These
are very flexible in use and have a clear
overall PVC outer sheath. All wiring is fitted
with crimp-on end fittings of an appropriate
size. The 32mm conduit is of sufficient size
to comfortably accommodate the
necessary cables, just! The inverter was
mounted on a swing out panel for
connection and setting up convenience
with the keypad temporarily removed on a
2-metre extension cable for setting up/
programming purposes. Ventilation holes
were drilled in the pedestal floor, which is
itself, raised clear of the workshop floor by
virtue of the adjustable machine anti-
vibration pads, which have been fitted in
lieu of bolting firmly down. | may or may
not need to add a ventilation fan to this
compartment at a later date.

Whilst commissioning the inverter and
associated controls, all mechanical items
have been checked, cleaned, adjusted and
lubricated. The Headstock gearbox has
been drained since “someone” had
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overfilled it by 100% and the oil was
leaking through the bearings rather than
being splash lubricated. Time had
undoubtedly affected the oil, which had
oxidised; it was discoloured and contained
a small amount of metal residue. The
drain plug on the rear of the headstock
has an inbuilt magnetic insert to collect
any metallic contaminant and it had done
its job. It is cleaner to remove the gearbox
cover and siphon out most of the oil, since
the drain plug on the rear face of the
gearbox casting is fitted straight through
that rear wall without a suitable “keep it
clean” fitting to guide the redundant oil
away from the casting. The gearbox was
refilled (1.5L) with the required H32 grade
oil up to the sight line oil window
provided below the spindle on the right
hand side of the headstock. Similarly the
carriage apron and screw cutting gearbox
oil reservoirs have been drained, cleaned
and refilled with the specified lubricants or
direct equivalents. Small quantities are
difficult to source, however, gearbox ISO
VG220 oils appear to be equivalent to SAE
90EP and the carriage can use your
favourite slideway oil. | use Rocol
Ultraglide X5.

Itis possible that not all Harrison M300s
are identical and this article should be
considered as a guide of what needs to be
done rather than an exact blow-by-blow
account of how to do it.

Paints (if required) are: The original
machine paint maker and colours are
Trimite - Goose Grey, BS4800 00 A 05 for
the main machine body and Wine Red,
RAL 3005 for the splash back.

Paint (alternative). Colour Dimensions
(Dulux) paint 3101-Y26R Goosewing BS
00A05 and RAL 2005 in Satinwood are

suitable interior metal finishing products.
All these paints appear to be similar and
are Alkyd Resin based, however nothing is
to be implied that any particular paint is
suitable or indeed unsuitable for this
particular application. Users should make
their own decision or seek help and advice
from an appropriate source. If you want to
reproduce the lumpy surface finish,
prepare and paint the covering coat(s) as
necessary, then turn down the spray gun
air pressure to reduce atomising at the
spray head and as a consequence cause
some sputtering to take place, some
experimentation may be necessary to
achieve the desired surface texture,
dependent upon your type/manufacturer
of spray equipment.

The Author will endeavour to answer any
questions or queries submitted via our
Editor in the event that any reader needs
to seek additional information, B

References:

1. Inverters, Hitachi SJ200s, information
www.silverteam.co.uk, supplier
www. aer.co.uk

2. 22mm Push Button controls,
Lamonde Automation, Redhill, Surrey.
sales@Lamonde.com

3. Paints. Trimite Limited, Uxbridge,
Middlesex. (Alternatives) B&Q

4. Slings, Robert Harwood Trading
Limited, Thetford, Norfolk.
www.rhtltd.co.uk

5. Anti Vibration Mounts, Farrat Isolevel

Limited, Altrincham, Cheshire.
www.farrat.com
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LIVING WITHTHE STENT TOOL

AND CUTTER GRINDER

Charles Woodward shows us how to use this versatile machine
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Photo 3. The ew dial indicator holder.

n issue 137 of MEW | described the
Stent tool and cutter grinder | had
recently finished and the various
modifications | had made to the basic
design. | had always intended to
write a follow up article about using the
machine and the pluses or minuses of the
meodifications. | thought this would serve
two purposes, (1) to let anyone who is
interested in making similar modifications
know how | am getting on with the
machine, and (2) to provide a record of
the various set ups | have used for tool
grinding. | also intend this article as a
record for my own use and for anyone
who is interested. If | don’t do this | tend to
“reinvent the wheel” every time | regrind
a cutter. An email published in MEW
issue 147 from Roger Vane reminded me
| had not written about the tooling and
attachments | have made, so here goes.
First things first, how am | getting on
with using the machine? | have made a
few modifications to the machine; |
increased the size of the plain wheel from
5in. (125mm) to 6in. (150mmy). The reason
for this change was to use a wheel that
was more widely available than the 5in.
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cup wheel | was using and to get a better
reach to the centre of the table for
grinding small dia cutters. This
modification inevitably increases the size
of the wheel guard and the possibility of
interference when tilting the head, photo 1
so | increased the height of the plinth
under the grinding head slide to %sin. |
also added 1deg. graduations, photo 2.
The new wheel caused more vibration
than the 5in. dia. wheel and consequently |
had to devise a method of wheel
balancing, more of this later. | also remade
the holder for the vertical dial indicator to
give better stability and access, photo 3.
Since starting this article | have had to
remake the actuating nut on the horizontal
slide. As shown in the Stent drawings this
nut consists of a pillar screwed directly
into the slide, tightened, and then tapped
34in. BSF for the actuating screw. | wasn't
enthusiastic about this arrangement. If the
nut was ever removed it would need to be
tightened to precisely the same position
on replacement, not a good idea. However,
at the time | didn“t want to go to the
trouble of redesigning the nut on my
vague feelings. My second mistake was.

Photo 4. Slideway lubrication grooves.

making the nut out of brass, | should know
better, but at the time the machine was
coming along nicely, | had the brass in
stock and to my recollection | had newver
stripped a thread of that size, what could
go wrong? A couple of days after starting
this article | was positioning the horizontal
slide when it suddenly stopped moving,
surely | hadn't stripped the thread! | hadn't
been using the machine for that long.
Taking the machine apart, that’s just what
had happened, there was a clean hole
through the nut and bits of thread sticking
to the screw. Looking again at the design of
the Stent | realised the horizontal slide is
carrying a considerable weight, plus when |
am using the cup wheel there is an
overhang to one side due to the mounting
of the motor. | had fitted thrust roller
bearings to the horizontal actuating nut so
moving the horizontal slide was easy, did
this arrangement mask the wear that was
taking place? Or did grit get into the nut? |
don't think it was grit, there was little
evidence of it elsewhere on the slide, and
the slide and nut are fairly well protected
from the ingress of grit. At the moment my
conclusion is the wear is the combination of
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unsuitable material for the nut, and the
weight which is being moved combined
with the setting of the slide gib strip; this
has to be set rather closely to avoid
looseness in the slide. All this called for a
quick redesign of the actuating nut. | made a
steel nut holder bolted to the slide with 2 -
M6 Allen screws located by a hollow dowel.
The new nut is a simple turned component
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made of phosphor bronze, somewhat
longer than the original nut which fits into a
bored hole in the nut holder and is retained
with a lock nut screwed onto the body of the
new nut, fig 1. When the assembly was
fitted the action appeared smoother than
before and | am confident it will last longer
than the original; it will certainly be easier to
replace the nut.

Using the machine
In using the machine | have had no
problems, apart from stripping the slide
nut. The two areas | was most concerned
about were the use of a low cost grinding
machine as a motor, and the guarding for
the machine slides. The motor has given
me no problem whatsoever and is still
going strong after 18 months to 2 years of
use. It tends to slow when grinding a wide
face, but the solution to this is to angle the
cup wheel slightly by 1 or 2 degrees. The
slideway guarding | put in place appears
to work well. | spent a great deal of time
scraping the slides to get a smooth motion
with the minimum of shake and machined
lubricating grooves in the slides of the base
casting to help oil distribution, photo 4. The
slides can now be lubricated by removing
each swivel table clamping screw and oiling
down the screw hole. They connect to the
oil grooves when the table is at the extreme
ends of travel. The oil | use is Myford H32.
As | stated in my earlier article | have
limited the travel of the worktable so that it
always covers the bhase, this ensures no grit
or dust can fall onto the slides but limits
the travel of the table. In use this has not
been a problem. The one disadvantage |
have found using the Stent is the difficulty
in inspecting the face of the cutter being
ground. This is not a problem when
grinding along the flutes of milling cutters,
but a small mirror is needed to properly
see how grinding is progressing on lathe
tools and the faces of milling cutters. It also
helps to mark the faces to be ground with
black felt tipped pen as this makes it easier
to see how grinding is progressing.

Attachments

As supplied the Stent casting set contains
castings for a universal head and bracket,
called T/H body swivel and guide holder
on the Stent drawings, items 40 & 41 and
details of tool holding arrangements.
These consist of a series of bushes
including a bush with a Yin. square bore
to take turning tools (Stent dwg. item 19).
The bushes fit into a holder body (item
20) that in turn fits into the universal

head (T/H body swivel). | machined the
universal head and bracket to the drawing
dimensions but with the addition of a
spigot to locate the head onto the bracket
and an indexing plunger with a remowvable
lever, which makes indexing a lot easier,
photo 5 and fig. 2. The removable lever is
detailed in fig. 3. The attachments | made
were listed in my previous article, but as

| have added a few and for the sake of
continuity, | will repeat the list here with
drawings and a brief description of their
intended use.

Photo 5. The universal head and bracket.
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No 2 Morse taper holder, photo 6 and indexing ring. All adaptors have
fig. 4 for grinding taper shank tools. Note common back end dimensions; | made Fia. 6
| used an alternative method of the size of the thread on each adaptor as 9- 0.532—= Y
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front of the adaptor to retain the use a common adaptor nut, see fig. b s el Q
and photo 7. Originally | used a simple B A
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Photo 6. The Morse taper holder. Photo 8. The ER collet adaptor.
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Scribe a Line letters

| am running short of letters for
Scribe a Line. | have a few in
hand but not sufficient for issue
155. If you have a comment or
query about the content of Model
Engineers’ Workshop please

write or email the editor at the
usual editorial address. Do you
have an old machine you would
like information about or perhaps
you would like to see an article
on a particular subject? Let me
know and | will see what | can do.

Photo 10. Adaptor bushes.
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TrueSpace views
So far in the first two parts of this series,
all modelling has been done in trueSpace's
default perspective view. A single view is
fine for creating simple objects, but with
more complex modelling, the limitations of
two dimensional viewing will soon become
apparent. At some point, you will probably
find it essential to have several views
displayed on the screen at once. As well as
its main view, TrueSpace can also display
up to three smaller subsidiary views. (For
all figure references please refer to part 1).
The main workspace view can be
changed from the current Perspective
View by selecting one of the [Bottom
View], [Right View], [Back View], [Top
View], [Left View], or [Front View] icons
from the View Aspect Toolbar, Fig F. To
display small subsidiary view windows,
click [New Bottom View], [New Right
View], etc. These icons are also in the
same toolbar. The subsidiary panels have
their own individual view-moving and
zooming icons, as well as a View
Navigation Control (an [Eye Rotate] tool is
also present, but this has a use only with a
perspective view window). The subsidiary
view windows can be resized by dragging
their edges. Try adding New Top and New
Left views to your screen, and then move
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Working with 2D shapes, and
creating straight-sided and
bevelled extrusions

any object with the mouse. It can take a
little while to get used to manipulating
models like this with several views
displayed at once, but this technigue will
give a better overall impression of what is
happening in the three dimensional
workspace.

Fig. 36

The Standard Views Layout you have
been using so far is not the only one
available in trueSpace’s Model View. There
is also a 4-Views Layout. The two
alternative layouts are selected from the
third-left icon in the View Aspect Toolbar,
Fig F:

Fig. 37
[ standard Views Layout
E_’ 4-\iews Layout

If you select [4-Views Layout], the four
panels should be familiar to you, but
arranged in a different format. To adjust
the panel's sizes, drag the corner junction
where they all meet.

Fig. 38
b 2
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Unfortunately, there was no alternative
for repeating the word ‘view’ so much in
this section, but now, finally, this is the
end of the views!

Drawing 2D Shapes

Before leaving the subject of constructing
models from simple shapes, there is a
further useful trueSpace shape that has
not yet been dealt with - the flat plane.
This is created by clicking [Planel, Fig B,
and can be manipulated with the same
techniques already described. A plane has
no thickness, and so this neatly leads on
to the wider subject of two-dimensional
shapes. As all real objects must have some
thickness, 2D shapes on their own have
limited application in engineering models,
but they can often form the starting point
for creating many 3D objects.

TrueSpace has many tools for creating
2D shapes. Such shapes include circles,
ellipses, arc-segments, regular polygons
{triangles, hexagons, octagons etc.), and
irregular curved or straight-sided shapes.
In this part, I'll focus on drawing straight-
sided irregular 2D shapes with the [Add
Polyline] tool, but many of the methods
employed are also valid for the other
drawing tools.

TrueSpace also has tools to create
horizontal and vertical 2D text. These can
be used to create numbers on graduated
collars for example. Also, occasionally, a
text character from one of Windows'
numerous fonts can have just the right
shape to use as a starting point for an
engineering component. The text tools are
simple to use (Help File, section 4.3.3), so |
won't describe them further.

All unclosed lines and 2D shapes (but not
text) are created as NURBS (Non-Uniform
Rational B-Spline) objects in trueSpace. |
only mention this because this acronym is
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used a lot in the Help Files, and in 3D work
in general, but you don't need to know any
mathematical details behind these object
types. With trueSpace you can also
produce elaborate (‘organic’) 3D NURBS
objects, but as it would be unusual for an
engineering madel to require this level of
sophistication, | won't include this topic in
this series.

To begin constructing 2D shapes, click
[Create New Scene], and check that the
grid mode is off. Using a Perspective or
Top View, click the [Add Polyline] icon, Fig
B, and click the left mouse button several
times anywhere in the workspace. This
will create the edges of a 2D shape on the
XY (grid) plane. Try not to let any new
edges intersect with previously created
ones, or rendering problems could result.
Finish by clicking the right mouse button;
this will close the shape by joining the last
point to the first point.

Fig. 39

Click [Object Tool], and your 2D object
will be displayed on a DrawPanel. The
DrawPanel is a device used mostly for
creating and editing 2D NURBS objects.
In this series, 2D shapes will usually be
converted from NURBS to plain
Polygons. When this happens, the
DrawPanel will disappear.

Try also experimenting with flat shapes
drawn with [Add Polyline] and with the
grid mode active; alter the X and Y values
in the Grid Property Panel to set the
snapping resolution.

Point Edit Tools

These are a indispensable set of tools
which allow you to manipulate individual
points (vertices), edges, and faces, and
also groups of these entities. Point editing
can be done equally well on 3D object
faces, but for now, | shall just describe
simple vertex editing of 2D shapes. The
vertex editing tool can move incorrectly
or roughly placed vertices in 2D shapes.
You may need to use this function often
because trueSpace, unlike CAD programs,
has limited point snapping tools.
Sometimes, the easiest way to create a
specific 2D shape, is to draw it quickly with
the [Add Polyline] tool, and then precisely
move its vertices afterwards.

To see how point editing works, first
clear the workspace, and check that the
Object Info Panel is visible. Draw a simple
2D shape with [ Add Polyline], then click
[Point Edit: Vertices], Fig H. The shape will
automatically be transformed into a plain
polygon (the DrawPanel will therefore
disappear), and the mouse pointer will
now change to an arrow with a letter ‘p’.
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Select one of the points in the shape, and
it will turn green. (the shape in the next
image has its vertices snapped to the
nearest half grid square).

Fig. 40

The Point Edit Panel will be visible and
will have the [Point Move] icon selected
(second-right icon in the panel).

If you drag the mouse anywhere in the
workspace with the left button down, the
selected vertex will move (this is easier in
atop view, as the movement is not so
controllable in a perspective view). If the
grid mode is on, the vertex will jump
between snapping points. Note that the
location values in the Info Panel are
updated as you move the point. When in
point editing mode, the panel values are
those of the point (or edge, or face) itself,
not the object. The point can therefore be
positioned with precision by typing X, Y
and Z location values in the Info Panel,
instead of moving it with the mouse. Try
typing different X and Y positions and
observe the result. Non-zero Z values can
also be used, but this will create a
condition called Non-Planarity which can
be problematical. As a demonstration of
this, type [ZL2.0]. This will move the point
up from the grid and it will now no longer
lie in the same plane as all the other points
in the polygon. Non-planar shapes like this
can cause editing and rendering problems,
so, in general, it's best to avoid creating
them. (There are, however, ways of
making trueSpace automatically subdivide
such shapes into smaller flat polygons
which are planar - see section 4.9.3 in the
Help File for details on this).

To reposition any other vertex in the 2D
shape, first select it so that it turns green.
When you have finished editing the
shape, click [Object Tool] to exit point
editing mode.

2D into 3D: the sweep tool
Once you have created a 2D shape there
are many ways ofturning it into a 3D
object. Perhaps the most useful operation
will be to give the shape some thickness by
extruding it. In trueSpace, object extrusion
is done with the Sweep function. Thisis a
powerful tool which can do some complex
manipulation, but for now here are a few
examples of producing simple extrusions.

Erase all objects, and in Wireframe
mode, create any 2D shape with the [Add
Polyline] tool.

Click [Sweep], Fig B, and a blue and
green extruded object will be produced.

Fig. 43

Select the [Object Tool] to exit the
Sweep function. The object’s thickness will
be 0.5 grid squares high, but can be
changed by editing the Z size value in the
Object Info Panel, or by using [Object
Scale] and dragging the mouse (right
button down). Further manipulation can
now be done on the extruded 3D object,
or its axes, using all the modelling
techniques shown so far in this series.

Angle plate

In Solid Render Display Mode, use the
[Add Polyline] tool with grid snapping
values of 0.5 to draw an ‘L' shape 5x 5
grid squares wide and high, and 1 square
thick. Optionally, include a half grid square
sized fillet in the inner corner of the ‘L.

Fig. 44

Extrude the shape by clicking [Sweep],
then, [Object Tool] and [£55.0]. Now draw
a triangular Polyline, with its three vertices
at the three outer corners of the ‘L', and
click [Sweep].

Fig. 45
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Click [Object Tool], and type [ZL2.0/
Z51.0]. Select the extruded ‘L’ and [Object
Union] it with the triangle shape.

If you make the axes visible, you can see
that they are not in a favourable location
(their position was set when the 2D ‘L
shape was created). Type new location
values in the Object Info Panel (or use the
mouse with grid snapping on) to move the
axes to the midpoint of the edge between
the outer faces of the angle plate; the Z
location will be 2.5, but the X and Y values
will depend on where you drew the ‘L.
You should now have something like this:

Fig. 46

Click [Axes] to return to object editing
mode, then [Normalize Location], and
rotate the object 90deg. around either the
X orY axis (your choice). Finally, to realign
the angle plate's axis to the World Axes,
click [Axes], [Normalize Rotation], and
[Axes] again.

Fig. 47

Tee-slotted table

Just for variety, this component is built

up in a slightly different order to that used
with the angle plate. With grid snapping
on, use the [Add Pelyline] tool to draw the
cross section of a tee-slotted table - the one
shown here is 4 x 18 squares (centimetres),
with 1 square wide slots. Display the axes,
and move them (by mouse or Info Panel)
to the middle of the longest edge. Hide the
axes, and rotate the 2D shape to make it
(and its DrawPanel) vertical.

Fig. 48
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This time, the extrusion thickness of the
object will be set before using [Sweep]
rather than afterwards. Click [Point Edit:
Faces], Fig H, then click the 2D shape. It
will turn green, showing that its whole
face is selected for editing. Now, right-click
the [Sweep] tool. You can see that the Z
value in the Sweep/Tip Panel has a default
extrusion distance of 0.5 (grid squares). In
an extrusion operation, the Z axis is
always at right-angles to the selected face,
and the extrusion will also be
perpendicular ifthe X and Y values are
zero. (After making the slotted table, you
may like to try extruding faces using
non-zero X and Y values to see another
feature of the sweep tool). Set Z to 30,
click [Sweep], then [Object Tool]. The table
is now finished, but, optionally, the axis,
can be normalized and moved to the
centre of the underside.

Fig. 49

2D into 3D: the tip tool

This tool is included for completeness,
although | think I've only ever used it once!
The tool is similar to the Sweep tool, and

it has the same property panel. Its function
is to sweep all vertices in a 2D shape (or an
object face) to a single apex. Most likely,

it will be used to form a cone shape at the
end of a cylinder (it could, for example,
have been used as an alternative way of
making the tip of last month'’s lathe centre);
maybe you can think of a more interesting
engineering application for the tool.

In the workspace draw any 2D shape
with [Add Polylinel. Click [Tip], and the
vertices in the shape will be swept to a
single apex, creating a pointed 3D object.
The height of the shape will be that of the
Z value in the Sweep/Tip panel (0.5 by
default), but the apex can be moved
immediately by using the mouse, or by
typing X, Y, or Z values in the Info Panel.

Fig. 50

Click [Object Tool] to exit the tip function.
Here are a few more shapes created with
the tip tool:

Fig. 51

2D into 3D: the bevel tool
This useful tool produces extrusions with
slanting sides.

Draw a 2D shape in the workspace, then
right-click the [Bevel] tool, Fig B. In the
Bevel Panel, set the Bevel value to 0.5; this
is the extrusion distance measured along
the bevelled side. Type 0 for the Angle
value, then left-click the [Bevel] tool. A
straight sided extrusion half a grid square
high will be created. Type an angle value
of 45 in the Bevel panel, and the extruded
sides will now slope inwards by 45~

Fig. 52

If you make the angle value -45, the sides
will slope outwards by this amount.

Fig. 53

Try typing in other values to see the
bevelling effect they produce. The Bevel
value can be between 0 and 1, and the
Angle from -180 to 180 (drag the Angle
arrow button to see the bevel angle
change quickly). When you have finished,
click [Object Tool] to finish the bevel
operation.

Sunken bevelling of faces on 3D objects
can also be done as shown in the
following example. Click [Cube], then
[Point Edit: Faces]. Select the top face of
the cube, which will turn green. Right-click
[Bevel], and set Bevel and Angle to 1.0 and
135 respectively. Click [Bevell. The top face
is now sunk into the cube. Try dragging
the Angle button in the Bevel panel to see
the range of possible bevelling effects.
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You could at this point click another tool
to exit the bevel function, or you could
create an additional bevel by clicking
[Point Edit: Faces], then using [Bevel]
again. In this way it is possible to build up
a series of bevels from a face, as shown
on the object below. As an exercise, you
may like to construct a similar shape.

Fig. 55

When selecting faces to manipulate with
the Sweep and Bevel functions, you will
probably have noticed that they are
enclosed by a control that looks similar to
the Object Navigation Control. In effect,
this control also works in a similar manner.
Create a new cube and select one of its
faces, then click and drag the various parts
of the control to see how the face can be
relocated, resized or its orientation
changed. Modifying the face will of course
effect all connected edges. While this
feature would not be used often in
engineering models (values typed in the
Object Info Panel give more precise
control), it can be used to quickly produce
some interesting shapes.

Fig. 56
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Spline shaft

This component demonstrates how several
faces can be bevelled in one operation.
Click [Cylinder] with LNG:24, and type
[Z510.0]. Use the viewpoint tools to zoom
into the top end of the shape. Now click
[Point Edit: Faces], and pick a face on the
cylinder’s circumference, which will turn
green. You can simultaneously select
further faces by picking them with the
mouse and pressing the keyboard Control
Key at the same time. Select every third
circumferential face, and you should have
eight green faces. To do this operation you
will have to use the Navigation Control to
move the viewpoint around to the back of
the cylinder.

Fig. 57

To create the splines, right-click [Bevel],
set Bevel: 0.2 and Angle: 25, and click
[Bevel], then deselect the faces by clicking
the [Object Tool].

Next, the shaft will be completed by
bevelling its ends. Click [Point Edit: Faces]
and select both ends of the shaft with the
Control Key pressed (the viewpoint will
again need adjusting before selecting the
second face). [Bevel] the faces with bevel
angle: 65. Click [Object Tool], type [YR90],
and you should have this:

Fig. 58

Self intersections

When using the sweep and point edit
tools, you have to be careful about
allowing edges and faces on a single
object to intersect with each other. Here
is an example: Click [Cube], [Point Edit:
Faces], and select the cube’s top face.
Produce a bevelled extrusion by clicking
[Bevel] with Bevel: 1 and Angle: 150. Now
select the sunken face with [Point Edit:
Faces], and move it with [XL3.0]. This
should be the result:

The sunken face and its connecting
edges have been extended beyond the
object’s side, effectively turning parts of it
inside-out. Simple self-intersected shapes
like the one shown here should cause no
trouble, and may even simplify some
modelling operations, but, in general, such
objects should be treated with caution
because they could cause modelling and
rendering problems. Particular care should
be taken when using the bewvel function,
because this tool can easily create
unnoticed intersections when it is used on
intricately shaped objects (text character
faces, for instance).

Crankshaft

The last three components shown this
month demonstrate the combined use of
the Sweep tool combined with the point
editing functions.

For the crankshaft, click [Reset View],
then [Cylinder] with LNG:16. In the Object
Info panel type [XR90/XS1.0/YS1.0].

Click [Point Edit: Faces], select the
nearest cylinder end, then [Sweep], and
[XL-2.0/YL3.0].

Fig. 60

Click [Point Edit: Faces], [Sweep], and
[YL5.0]. [Point Edit: Faces] again, [Sweep],
and [XL0.0/YL7.0].

And finally, [Point Edit: Faces], [Sweep],
[YL9.0], and [Object Tool].

Fig. 61

Bracket

The steps used in this example can be
modified and expanded to construct
an assortment of different brackets and
similar objects.
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Clear the workspace, and [Reset View].
Add a [Cube], and change its dimensions
to: [ZL0.5/XS10.0/YS6.0/Z51.0]

Click [Point Edit: Faces], and select the
top face of the rectangular block. Click the
[Sweep] tool, and [ XL-1.0/YL1.0/2L1.5/
XS5.0/YS1.0].

Select [Point Edit: Faces], then extrude
the top face with [Sweep], and increase
the extrusion height by typing [ZL5.0].

Next, click [Point Edit: Edges], Fig H, and
select the front-left edge of the extrusion
top face. Type [XL0.0]. This will reposition
the selected edge, together with all edges
connected with it, reducing the size of the
extrusion’s top face and sloping its front
face. Here are the first four stages of
making the bracket:

Fig. 62

Finally, to create a further extension, click
[Point Edit: Faces], select the bracket’s top
face, click [Sweep], type [ZL7.0], and
[Object Tool] to finish.

Fig. 63

Tailstock die-holder
[Reset View], and start with [Cylinder]
LNG:32, then [XR90/XS1.0/YS1.0/ZS0.5].

Click [Point Edit: Faces], and select the
right-hand end cylinder face. Use the
[Sweep] tool and [YL0.35/XS1.2/YS1.2].

Click [Point Edit: Faces] again, [Sweep],
and [YL5.35/XS1.451/YS1.451].

These values produce a number 2 Morse
tapered section.

Next, [Point Edit: Faces], [Sweep], and
[YL5.4/XS1.4/YS1.4].

[Point Edit: Faces], [Sweep], and
[YL11.0].

[Point Edit: Faces], [Sweep], and
[YL11.0/XS81.2/¥S51.2].

Although a further extrusion has been
created here, the end face has been
moved back to form a flat end to the
component.
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To form a recess in this component:
[Point Edit: Faces], [Sweep], and move the
end face inwards with [YL5.5].

Fig. 64

The second part of the die-holder is built
up entirely from cylinders. [Cylinder]
LNG:32, then [YL11.0/XR90/XS3.8/YS3.8/
ZS6.0]. [Copy], and [XS1.4/YS1.4]. [Copy]
again, and [YL16.0/X52.5/Y52.5].

Next, subtract the two smaller cylinders
from the larger one.

Fig. 65

Finally, make a holder lever with
[Cylinder] LNG:16, and [XL7.0/YL11.0/
YR90/XS0.8/¥S0.8/Z512.0].

Fig. 66

If you like, you can model some die
holding screws from two cylinders and
subtract a small block to form the slot (as
in the header photo on page 30).

Grouping objects

The tailstock die-holder consists of three
separate objects. It would be convenient to
group all three together so that the model
can be saved as a single component. In
TrueSpace, this is done by Gluing objects
together. Select the first object of the
holder, and click the [Glue as Sibling] icon,
Fig H, (the cursor will change to a glue
bottle). Now select the other two objects in
turn with the mouse, and then click [Object
Tool] to exit the glue function. The three
parts are now combined as one object and
can be given a name and saved.

When objects are grouped together, it is
still possible to work with them
individually. With the die-holder selected,
click [Move down in hierarchy], Fig D. One
of the sub-objects (the first one selected in

the glue operation) will become the
Currently Selected Object, and can be
modified just like any single object. To edit
either of the two other sub-objects, first
click them with the mouse. When you
have finished working with the separate
parts, click [Move up in Hierarchyl, Fig D,
or select another object in the scene.

An alternative way of navigating through
grouped objects, is to use the Arrow Keys
on the keyboard: the Up and Down Arrow
Keys move between the levels in the
group, and the Left and Right Arrow Keys
select objects in the current level. The
die-holder has just two levels - the top level
{the whole grouped object), and a first level
consisting of three object siblings.
Diagrammatically it looks like this:

Fig. 67
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Object groups are a handy way of
keeping many parts together so that they
can be moved and manipulated as easily
as a single object. With the aid of the Glue
tool, you can construct complex sub-
assemblies, with many levels and sub-
objects. It's a good idea, though, to use
well-structured hierarchies in your object
groups so that you can navigate through
them with ease, and edit them efficiently.
This requires an understanding of how the
Glue tool works, so here is an example:

Clear the workspace, and create any four
separate objects; here |'ve used the [Add
Vertical Text] tool with [Sweep] and [Bevel]
to make four individual 3D number shapes.

Select the first object, click [Glue as
Sibling], then pick object 2. This has
created a group of two objects (two
siblings), both at the same level. Exit the
glue function by clicking [Object Tool].
Next, repeat this procedure by selecting
object 3, [Glue as Sibling], object 4,
[Object Tool]. Now select the object 1+2
group, [Glue as Sibling], object 3+4,
[Object Tool]. This has made object 3+4 a
sibling at the same level as the objects in
the first group, i.e. there are three objects
at this level: 1, 2 and 3+4. Objects 3 and 4
are now siblings to each other at the
second level of the structure. To examine
the combined object’s hierarchy, try
navigating through it with the arrow keys.
The three levels look like this:
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Fig. 69
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To become familiar with the [Glue As
Sibling] tool, you could try rearranging the
four objects into alternative structures.
First you will need to ungroup the objects.
This is done with the [Unglue] tool, Fig H.
With the whole object group selected,
press the Down Arrow Key, then click
[Unglue]. Object 1 will become separated
from the group, and the Object Navigation
Control will move to the second object.
Click [Unglue] again to separate Object 2.
Use the down arrow key again to select
object 3, and use [Unglue] once more.

It's best to keep object groups logically
organised and simple. Not only does this

make them easier to handle, it improves
trueSpace’s performance in such areas as
rendering. Appendix A in the Help File has
further details and tips on this subject.

All objects in a group retain their own
individual Object Axes, but there is also an
additional Object Axis for the group as a
whole. This Axis initially has the same
location and orientation as the Axis of the
first object selected in a Glue operation,
but can be manipulated in the same way
as individual Object Axes can (with a
whole group selected, click [Axes]).

If you want to copy an object group,
simply select it, then click [Copy]. An
individual object in a group is copied by
first navigating to its position in the
group’s hierarchy, then by clicking [Copy]
a new object is created, and this is
independent from the original group.

Layers

Another way of organising the objects

in a scene is to put them into different
Layers. Each Layer can be hidden from
view - useful if you're not working on
some parts of a complex scene, or locked
to prevent accidental editing of objects.
The wireframe colour can also be set for
each layer, as has been done here for the
scene in Fig. 1:

Fig. 70

The Layers Toolbar is at the top-left of
the screen, Fig A, and Layers are explained
fully in the Help File, section 4.2.

Next Month: Part four will look at how the
trueSpace Lathe tool can turn 2D shapes
into radially extruded components. This
tool can also produce helically shaped
objects such as springs and screw threads.

A MODIFIED HEMINGWAY
GRADUATING TOOL

Stuart Walker makes
some scales

he tool was originally designed
by F. Fallows for use on the
lathe for graduating dials. Photo
1 shows a similar modified
graduating tool being used to
engrave the table offset graduations on
Charles Woodward’s award winning Stent
tool and cutter grinder but in this case it
has been maodified for use on the milling
machine, photo 2.
When | spoke to Charles about making
such a tool, he explained to me that the

Photo 1. Milling machine being used to graduate a

Stent grinder table offset scale.
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4in. diameter pin that slides in a slot
machined in the piston housing is not a
very satisfactory arrangement regardless
of whether it's used on the mill or the
lathe. His main concern focused on the
original screw pin which seemed to be at
odds with best practice by using a screw
thread that could easily work loose;
secondly, just a small amount of wear on
the pin and slide can easily lead to
inaccurate cuts, photo 3. He overcame the
problem by using two guidance pins
which were fitted into reamed holes for
accurate positioning in the piston and
secured with side locking grub screws, but
| felt that if one is starting from scratch

there must be a better way. Clearly, you
don't get this problem if you use the more
sophisticated Radford tool, but it's more
complex to make, as illustrated by the very
nicely made example made by Neil Read,
photo 4.

My solution to the rotation problem was
to use a short length of %in. square bar to
form a slide with a reasonable bearing
surface and a snug slide fit into a slightly
extended slot. A flat was milled on the
piston to locate the square slide which is
secured with an M4 socket head cap
screw. The head of the screw was turned
down to accommodate the %in. diameter
slot in the operating lever. | did drill and

Photo 2. The graduating tool complete with
milling machine mount.

35



Photo 3. The slide arrangement with
the new guide block removed.

tap all the way through the piston to
provide a short locking screw in case the
action of the tool loosens the fixing screw
but, so far, it seems fine without this
additional screw. The big advantage of this
approach is that a replacement slide can
easily be made and fitted if you find the
original doesn‘t fit very well or needs to be
refurbished in the future.

| also modified the top mounted
graduation length stop dial by using a
metric measure of plus 2mm and plus 3mm
either side of the basic length, and more
simply fixing it with a turned to length bush
and a button head screw, photo 5.

Whilst the depth stop works reasonably
well it has a tendency to slip unless the
lock screw is fully tightened with pliers! |
think it would be better to replace it with a
piece of threaded rod secured by locking
nuts either side of the mount.

Photo 6 shows the tool mounted on the
lathe using a dividing head to turn the

Photo 5. New depth stop dial and slide
block secured with a screw head turned
down to fit the lever bar.

Photo 4. Graduating tool made
by Neil Read.

headstock spindle - in this instance the drill
table provided a convenient, height
adjustable support platform for the dividing
head, photo 7. Photo 8 shows the tool
machining a scale on a face in the lathe.

| also made a simple number punching
holder which is designed for both the lathe
and the mill working with the body of the
tool made from 30mm square bar which
has been end faced and slotted to provide
a nice slide fit for the point setting and
number punches. The bmm thick end cap
is retained with loose screws fitted with
short springs to maintain a firm but easy
slide action for the punches. An additional

o

Photo 6. a'dexinga scale en the di'meter,

slot was cut at right angles to the first for
multi-purpose adaptability and to provide
for an additional spring clamp on top of the
punch located in the other slot, photo 9.

Photo 10 shows one of the angular
adjusting scales | made with on the lathe
using my graduating tool. B

i L
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Photo 9. Number stamping the indexed scale.

el

Photo 10. An angular adjustment scale.

Model Engineers’ Workshop



A NOTE ON RIVETS, RIVETING
AND ASSOCIATED TOPICS

Dave Fenner strikes a blow
for riveters everywhere

ack in the late seventies, | had
become involved with two
associates in the construction of a
7agauge Royal Scot. This brought
me into contact with riveting,
where the requirements would be both
structural and aesthetic. Prior to that, | had
on several occasions relined drum brakes
on cars and motor cycles using copper
rivets, and had also employed pop rivets
for sheet metal construction. Subsequently,
riveting came to the rescue on occasions
such as when repairing one of the stop
covers on a Herbert 2D automatic lathe,
as at that time, | had not acquired decent
welding facilities for thin material.

As anyone who has built a loco will
know, many rivets can be required, and
they need correct positioning, closing and
forming if the result is to be satisfactory.
Rivets will frequently be found in copper,
brass, aluminium and steel, and often the
material of the rivet is chosen to match
that of the work.

In my 1940 copy of “Machinery’s
Handbook”, no less than eighteen different
types of rivet heads are noted. Of course
this was an era when riveting was still very
much in vogue for heavy fabrication in
industries such as construction,
shipbuilding, and rail. Four shapes popular
in that period are given in Fig. 1. A good
deal of information is also given on the
design of riveted joints, specification of
boiler rivet steel, and the hammer pressures
for upsetting hot and cold rivets. Also noted
is the desirability of reaming punched holes
to avoid loss of joint strength. Various
modes of failure are also discussed, e.g.
shearing the rivets, tearing the plate
between the rivets, crushing the plate or the
rivets, or a combination of modes.

When starting to make our locomotive
platework, one point that we fell foul of,
when initially trying things out, was the
need to trim the rivet length in order to try
and match the volume of metal standing
proud, to that needed to form the head.
For full size work, Machinery’s Handbook
conveniently tabulates this data for rivet
diameters from %in. to 1in, grip lengths
from %in. to 5 inches, for both round and
countersunk head forms.

Whilst riveting in small scale is most
likely to apply to models of locomotives or
traction engines, where the prototype
might be described as “heavy engineering,
it is useful to look at the techniques
adopted for aircraft construction, where the
actual size of rivet used corresponds more
closely to our sizes. My modern reprint of
“Aircraft Sheet Metal Work” by Norcross
and Quinn (1942) includes a most
informative chapter on riveting practice at
that time. It is noted that a Flying Fortress
would contain about 250,000 rivets. Four
common head styles are listed, with
comments on the trend at that time, to
flush or countersunk to reduce drag on
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external surfaces. Here, several angles of
countersink were used, although the
industry was believed to be moving to
standardise on 100degrees. An up-to-date
website gives several standard head forms,
including two countersunk, one of 100
degrees and the other 78 degrees.

Unlike their heavy engineering
counterparts, aircraft rivets would be fitted
cold typically by the riveter holding the
gun on the outside of the fuselage, whilst
his team mate applied a buck iron or dolly
against the inside. This latter tool would
have a machined feature to correctly form
the new rivet head.

Rivet diameter

Machinery's Handbook indicates that the
rivet diameter “d” should lie within the
range 1.2 to 1.4 times Vt, where t is the
thickness of the plate. And while this may
be suitable for full size work using plates
of around an inch thick, it looks somewhat
suspect in small sizes, unless perhaps
converted to mm. It may be noted that
this guidance incurs a dimensional error,
and | prefer to follow the aircraft related
advice viz. the shank diameter should lie
within the range of one to three times the
sheet thickness.

Positioning and drilling

If working from a plan, then the rivet
pattern will be preseribed. If, on the other
hand you are designing from scratch, then

some general guidelines may be useful.
For boiler work, the line of rivets should be
at least 1.5 times the rivet diameter back
from the edge of the plate. It appears that
aircraft guidelines increase this dimension
to twice the diameter of the rivet hole. In
both cases, the minimum spacing between
rivets is three times the diameter.

Some builders will simply mark out,
and centre pop, but if many rivets are
needed with constant spacing, then itis a
simple matter to prepare a drilling jig
which can be clamped on the work
guaranteeing equal pitching of the rivet
holes, as this may be accurately
determined on the mill. The one shown
in photo 1 has been made to
accommodate two different rivet pitches.
Although its use is likely to be with 34zin.
rivets, the holes have been drilled 2mm.
through the 6.35mm plate, as it is
thought that by using a smaller drill, the
life of the jig may be prolonged.

If the work is first coated with marking
blue, and the line of the rivets marked in
from the edge of say a running board,
using odd leg calipers, then the jig can be
positioned, either by sighting the scribed
line through the holes, or by careful
measurement between the edge of work
and edge of jig. The holes can then be
spotted through. If the line of rivets
extends beyond the capacity of the jig, it is
straightforward to drill the end hole
through, reposition the jig, and fix its

Photo 1. Simple jig for
setting rivet spacing.
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longitudinal location by inserting a 2mm
rod through the end hole.

Once the holes have been spotted, the
two parts of the assembly, e.g. running
board and supporting angle can be
clamped together and the holes drilled
through at rivet size. It may be helpful to
insert a rivet here and there to augment
the clamping. Choose a drill which will
give close fitting rivets. Too slack, and the
rivet shank may bend rather than expand
when hammered, too tight and the rivet
will not enter the hole easily and edge of
the hole may scrape metal from the shank
which will lodge beneath the head
preventing proper location.

Drill sizes for aircraft work are given in
the book referred to previously, and some
of these with metric equivalents are listed
in Table 1.

Table 1
Rivet Drill size | Drill Drill size
size (inch) size (number)
(inch) {mm)
e 0.070 1.78 50
Va2 0.098 2.49 40
Ve 0.1285 3.26 30

At this stage, | advocate dismantling and
deburring, particularly the underside of
the uppermost part, as it is likely that burrs
will have been formed as the drill passes
between the sheets and these will make it
more difficult to bring the two parts firmly
together, to close the joint.

Rivet length

It was noted above that for industrial

size rivets, tables of shank lengths are
available to give the correct protrusion for
head forming. Taking measurements from
¥2in. diameter round head rivets, | found
the head diameter to be 0.156in. (4mm)
and its height 0.078in. {2mm) showing it to

Photo 3. Trimng g in us.
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be a pretty accurate hemisphere, (i.e. not
conforming perfectly to the proportions
given in Fig. 1) If one works through

the maths, it transpires that the amount
of shank protrusion required to form a
similar head is 0.143in. or about 1.5 times
the shank diameter. This confirms advice
| have seen elsewhere to allow for round
heads a total shank length of cumulative
plate thickness plus 1.5 times the rivet
shank diameter. Thus to join a couple of
pieces of 16g this diameter of rivet should
be cut to Wesin. or 0.266in (6.75mm). For
a countersunk rivet, the advice was plate
thickness plus one diameter.

How fastidious you wish to be on getting
this length just right will probably be
influenced by whether the formed side will
be visible. For many of our rivets, after
experiment, we judged the length by eye
and snipped off with side cutters. A more
accurate and neater result can be obtained
by using a trimming jig as shown in photo
2. This is easily made, in this instance from
piece of %in. (6.35mm) steel flat, to locate
the rivets and a clamp bar to hold them in
place. By adding a third rivet, the clamp bar
rmakes three point contact, firmly holding
the two to be trimmed. A slitting saw is
arranged to cut some 16 thous (0.4mm)
away from the face, two rivets being
shortened at each pass, photo 3. Note that
burrs will be formed due to the cutting and
the rivets should be gently punched out of
the jig with a small flat faced punch.

Closing

A support dolly may be made such as
that shown in photo 4, which was made
by turning down a high tensile bolt, then
using a ball nose FC3 cutter to cut the
concave recess. This may be mounted in
the bench vice, and used to support the
work via the rivet head. A closing tool is
then used, lightly tapped with a hammer
to ensure that the sheets of material
have been brought together. Such a tool,
photo 5 is very simply made by drilling a
clearance hole for the rivet shank in the
end of a suitable bar, to a depth greater
than the protruding rivet. Fig. 2 illustrates
this part of the procedure.

Forming

The rivet is now given gentle taps with

a small hammer, often a ball pein or
planishing type, to swell the shank and
start the head forming process, Fig. 3.
This is then completed by using a snap
also seen in photo 5, which, like the dolly,
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Photo 4. Support dolly for round
head rivets made from a bolt.

-

Photo 5. Easily made tools for
closing and forming.

has a machined recess to neatly form the
head, Fig. 4. In the case of aircraft rivets,
the head formed by the buck iron might
typically have a cylindrical form with a
diameter about 1.5 times, and a height
around 0.5 times the diameter of the
shank. The snap may be purchased or
home made, in which case, hardened and
tempered silver steel would be a suitable
choice for iron rivets, while for aluminium,
the heat treatment might be omitted.
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Photo 6. Three typical Pop rivets.

Photo 9. Typical pull up inserts M3 to M8 in steel

and aluminium.

Production riveting

Riveting is a process which is still used
extensively in modern manufacturing
assembly, often automated. Systems
supplied by the American company, Grant
Riveters, include Spin-Press, Twin Spin,
Multi spin, and Orbital. In a way some of
these processes may be likened to the
use of rollers or balls to expand tubes, in
that use is made of the high pressure of
a roller to cause local deformation, the
shape of roller(s) and their movement by
the machine being arranged to create the
desired head

Hollow or blind rivets

One major disadvantage of the
traditional riveting process was the
need to access both sides of the joint.
Aside from the design for access, the
labour implication for large fabrication
work meant at least two men. To enable
riveting with access from one side only,
the blind rivet was invented. Nowadays,
we tend to think of these instinctively
as “Pop” rivets, although this is rather
akin to the generic use of Hoover. “Pop”
is one brand of blind rivet, others being
manufactured by firms such as Avdel.

A selection of these is shown in photo

6 while photo 7 illustrates typical hand
riveting pliers.

Here the rivet is hollow and within the
tube is a stem with a head, shaped so that
when the stem is drawn back by a special
puller, it compresses and expands the
tubular section, thus filling the hole and
closing up the joint. A typical blind rivet is
shown compressed in photo 8. As the
stem is pulled further, the tension causes it
to fracture at a predetermined notched
position, thus leaving part of the stem in
the hollow rivet.

Compared to solid rivets, the blind
variety is weaker, size for size because of
the hollow form. When used on thin
sheets, the residual stem may augment
the shear strength, but as it is possible for

September 2009

Photo 10. Press in type inserts
showing serrations.

it to be shaken out with vibration, this
should not be relied upon.

It is possible to employ blind rivets to
retain diverse materials such as metals,
plastics, fibreglass etc. In some instances,
such as Perspex, the swelling action
would cause cracking. This can be avoided
by the use of backing washers, sized to
match the rivets.

Threaded rivets

| have chosen to group a number of
products under this heading. You may see
names such as Nutsert, Hank bush, Clinch
nuts etc. In general, these provide a means
of placing a strong “properly” tapped

(as opposed to “self tap”) screw thread

in relatively thin sheet metal. Another
approach is afforded by the thermal drilling
technique, discussed in MEW issue No.
124. The threaded rivets come in several
varieties, some pulling up rather like blind
rivets, photo 9, others relying on a “press
in” action, photo 10 in some instances
reinforced by swaging the underside, by
means of a shaped tool or even a suitably
sized ball bearing and hammer.

To install pull up inserts, special tools
are available. Some of these draw the
insert up in a manner similar to a Pop
rivet, by screwing in a suitable hard male

Photo 8. Pop rivet compressed.

thread, which is pulled against a stop. A
rapid reversal facility speeds up
withdrawal. For amateur or low
production volumes, the hand tooling
shown in photo 11 and 12 has been found
quite satisfactory. These inserts may also
be inserted by applying pressure from the
rear; however, it is then better to press
down via a suitable inserted screw to
avoid collapsing the thread.

“Press in" type inserts may feature
serrations and a shaped undercut. The
theory is that when forced into position,
surrounding metal is deformed inwards
locking on the serrations and the
undercut, thus providing resistance to
rotation and pull out. Other styles are
available with sguare or hex section, to be
fitted into appropriately shaped punched
holes, and clearly these will give superior
resistance to rotation.

My own experience with threaded rivets
has been mixed. Applying the pull up
ty pes both with manufacturer's tooling
and the home brewed alternative has been
generally good.

Years ago, when using a “pressin” variety,
the experience was less than perfect,
although it must be acknowledged that both
the design and the manufacturing approach
probably contributed to the problems. The
parts were formed angles having a section
of about 25 x 25 x 2mm and a length
approaching 500mm. In one face were fitted
about eight inserts, pressed in, in a single
operation on a press brake, after which the
angle was frequently found to be distorted.
Subsequent straightening often caused
inserts to fall out.

Nowadays, there is a wide variety of
production machinery available for
installing such inserts, and given their
popularity, one must assume that, when
installed in accordance with
manufacturer’s instructions, these
fasteners “do what they say on the tin”. B

Photo 11. Home made insertion
tool using Allen screw.

Photo 12. Insertion tool made by welding
nut to professional item. Static nose is
simply held in mole grips.
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AN ODD SOLUTION

Photo 1. Various calipers and dividers.

Photo 2. Friction joint odd legs.

Chris Walter makes
a useful tool

he ubiquitous caliper has existed

in some form or another since

the need for mensuration became

apparent, presumably from the

time when men started tinkering
with things in the "garden shed, ‘and long
before Mr. Harrison decided to make a
decent clock. | would hazard a guess that
possibly the first wheelwrights had a lot to
do with it, photo 1.

From the various different types of
caliper that have over the years evolved
there has emerged a type that we now
know as the ‘'Odd Leg’ or ‘Jenny’ caliper.
Also known as ‘Hermaphrodite’ calipers,
{meaning combining or containing
opposite qualities), it usually consists of
various elements, i.e. one straight leg and
one bent, or one leg with a stepped
locating end and another with a blind end
and/or combinations of the same.

This simple tool is usually made with a
hinged friction joint (termed as a ‘Firm’
joint in some engineering catalogues), and
was originally intended as a centre finder
for both round or square material
although through usage it appears to have
become a ‘Maid of all work'. Various
designs appear to be commonly available,
photo 2.

At this stage | must admit to a personal
failure, (one of many)! | cannot stand the
things. To be more specific | cannot stand
any tool made with a friction joint. For me
they do not work and never stay where
I've set them, and that’s if | managed to set
them accurately in the first place!

A good few years ago after turning out
the scrap box looking for something else

Photo 3. Spring bow odd legs.
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Photo 4. The component parts.

Photo 5. The finished calipers.
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| found the remaining bits of a small pair
of spring dividers, and it occurred to me
that a screw adjustable jenny caliper
would perhaps solve a good many
marking out problems. This proved to be
the case, (it worked for me anyway) and
over the years in various engineering
employments it has continually proved
its worth, photo 3.

| have never come across a screw type
advertised in any of the trade catalogues,
howevwer | recently discovered a small
picture of something similar when reading
an old edition of ‘The Amateur’s Lathe by
L.H.Sparey. (This is in the chapter on
marking out, as against the chapter on
measuring equipment).

The earlier examples that | had come
across had a smooth blind end to the
locating leg and it will be apparent that
this design lays itself open to inaccuracy
as well as being awkward to use, and so
was avoided, the later type of stepped end
being adopted. This gives a positive
location and is much more accurate.
Adaptation of the spring loaded arms with
the screw adjustment would ensure
repeatability and would banish the
overrated pastime of continually tapping
the thing until it randomly ended up in the
correct position.

| made up, and fitted a stepped foot from
brass, and this was silver soldered in
position on the end of one of the legs, and
filed to its finished shape. The other leg
was shortened, drilled and fitted with two
threaded bored pins with knurled nuts to,

take the Yisin. dia silver steel scribing
point. To complete, the leg with the
locating foot was then stepped slightly to
bring the bottom exactly in line with the
scribing point. To finish off | turned up a
slightly enlarged knurled handle for the
top of the bow spring, firstly to replace the

original which had gane missing and
secondly to give something somewhat
larger to hang on to, photos 4 and 5 and
Fig. 1. This last is a sop to me being an
inherently clumsy person who will
manage to drop anything capable of being
dropped! B
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FIRESIDE READING

How Airbrushes Work
by Steven leahy

Grantham book services

This is a 144 page full
colour book of around
A4 size. It is absolutely
packed with information
on the history, design
and development

of airbrushes and

also includes needle
repair methods.

There is a buyer’s
guide to selecting the
right airbrush for a
particular use and some
information on using
the airbrush. If you use
an airbrush for any
reason you will be sure
to enjoy this book. | am
% of the way through

it and am thoroughly
enjoying it. It is highly
recommended.

AH”brushes Work

ightcn Needie
= By thee Bt Alrbrunk for the Momey
= Disassucnible and Clesn all M ajor Bramds

Welding Complefe

Grantham,
ook SeerCes

This is a 224 page
book about welding
techniques and
includes several
projects with
drawings and
instructions. There
is a mix of projects,
some for the home
(or professional)
workshop and
some for round

the house making
decorative items
for the home. It is
very comprehensive
and includes many
full colour photos.
Again it is highly
recommended.

—j=]=
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Airbrushing
101

by Doug Mitchel

Grantham book services

This full colour 144 page book is
very entertaining. It is all about
using the airbrush for various
painting projects including
motorcycles. It focuses on individual
artists who use the airbrush for

all sorts of different purposes. T
shirt airbrushing and fake tattoos
are some of the subjects covered.
One particular chapter covers Mike
Orthober who is a taxidermist. If you
ever wanted to know how to paint a
stuffed fish, this is the book for you.

By Doug Mitchel

¥

Grantham book services
Isaac Way, Alma Industrial Estate,
Grantham, NG31 9SD
Tel: 01476 541000.
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How To Paint
Your Show Car
by Stefan

R. Gesterkamp
Grantham book services

This is a 192 page book and, as the title
suggests, is all about painting cars. It

takes you right through the preparation
to painting the complete car. It is very

comprehensive and is highly recommended

to the car restorer.

MOTORBOOKS NS

How to Paint
Your Show Car
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Please mention Model Engineers” Workshop when replying to advertisers’.

How To Weld
by Todd Bridgum

Granll'lam_
ook services

This book is all
about learning
to weld. It covers
gas welding as
well as electric
welding. A range
of exercises are
shown in full
colour in great
detail. This is

a book for the
beginner to
welding and the
expert may find
a bit of useful
information in the
pages as well.

This 100 page
book is all about
the basics of
grinding, honing
and polishing. Stan
has a wide range of
experience in the
model engineering
field and has

put a lot of this
knowledge into this
book. As well as
the basics there is
also a chapter on
tumbler polishing
and the book
concludes with a
chapter on safety.

| won't tell you to
buy this little book
because | know
you will anyway if
only so you have
the full set.

September 2009

Grinding, Honing
and Polishing
by Stan Bray

Workshop Practice series no 41

The book is available from www.myhobbystore.com
or Tel: 0844 8488822 10am to 4-30pm Mon. to Fri.

LA BN NN NENESEN WORKSHOP

How To Weld:..

- Practice Exirtises and Projects
Toxid Bridigum

Building Shop

by ! Rondo|ph Bulgin

This book is a general
book about work going
through a small home/
jobbing workshop. It has
drawings for a nice little
engraver's vice amongst
others and the American
readers may like to build
the Gun Safe. There is a
lot of information about

using and repairing
machines and overall is
an interesting book. It is
hard cover and has 228
black and white pages.

The book is available
from Camden Miniature
Steam Services,
FREEPOST (BA 1502),

A Buigin Forge Bosk

GRINDING, HONING
AND POLISHING

Stan Bray

WORKSHOP PRACTICE SERIES (4] ’

Rode, Frome,

Somerset, BA11 6UB

Tel: 01373 830151

www.camdenmin.co.uk

A Modellers Handbook
of Painting and Lining
by lan Rathbone

Wild Swan Publications Ltd

This is a 154 page
book, mostly in
colour, written by
a master of the
model painters
art. Although the
author specialises in
the smaller scales,
4mm, 7mm and
10mm scales the
methods are in the
main relevant to
the larger locos that
model engineers
tend to build.
Approximately 1/3
of the book covers
painting and 2/3
covers the lining
and lettering. This
book is highly
recommended.

PAINTING AND LINING

A MODELLER'S HANDBOOK OF

by IAM RATHEONE

| bought my copy from the Welsh Highland Railway bookshop
Tel: 01766 513402 www.railwaybookshop.co.uk/ as Wild Swan,
the publishers, don't accept credit or debit cards.
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SCRIBE A LINE

Tony Claridge - can anyone
with a long memory help?
In issue #77 back in October, 2001 a
wonderful 11 part series by Tony Claridge
on electromagnetic devices and principles
concluded. | would like to contact Tony. Is
there anyone out there who could forward
me Tony's contact address (preferably
e-mail) as | have an interesting problem to
run by him? Andre Rousseau,
Auckland, New Zealand.

Small furnaces
My copy of the August edition of ‘Model
Engineers Workshop' arrived today
and | noted the letter from lain Miller
about small furnaces suitable for model
engineers. Heat treatment of carbon
steel for tools and springs and also for
sophisticated alloy steels can be reliably
undertaken using a Kitiki Mini-Kiln. This
is sold by a company called Cherry
Heaven and costs £324.95. See www.
cherryheaven.co.uk and www.minikiln.
co.uk. These kilns have a 113 x 135 x 66
mm. chamber and can attain a maximum
temperature of 1000 deg.C. Their most
important attribute is that they have a
digital controller whereby the temperature
and rate of heating and cooling can be set.
It is the controller which makes them so
ideal for the heat treatment of metals and
solves the nearly insurmountable problem
of making and using a home made furnace
(I know from practical experience).

Stuart Harrison, by email.

Mini-lathe improvements

With reference to issue 151 of Model
Engineers’ Workshop | decided to
improve the cross slides and top slide on
my mini lathe. | had recently purchased
a set of brass gib strips and decided to
do this along with fitting roller bearings.
The results surprised me but not the
maintenance manager at work (a former
Adcock & Shipley apprentice).

Here's what happened. First | fitted the
brass gib strip to the top slide, howewver
due to over keeness | tightened the
screws up too tight and bent the gib
strip. What a piece of luck that turned
out to be!

Looking at the bent gibs | decided to
retry the old one but to prevent it bending
| added four more screws for the gibs and
as well as drilling a point for the screws to
locate | also placed a 2mm Steel ball
between the screw and the gibs. As the
ball spread the load | was able to really
tighten the gibs. What a difference this
made and with the old gib strip as well.

Knurling
| have just received issue No. 147,
February 2009 of the Model Engineers’
Workshop and read the article on Knurling
Tools by Dave Fenner. As all too often he
has missed stressing the finer point of the
basic two types of knurling. This depends
on the material actually being knurled. The
one type is for materials that have a short
type of swarf such as brass, the other
being for materials with a long type of
swarf such as many types of aluminium.

In the first case namely the brass, the
material is actually cut by the knurl and for
the other, namely aluminium, the material
is formed or swaged to form the required
effect. The actual wheels used for the two
materials are completely different, for the
former has a straight cut with a small slot
in the middle of the wheel and that for
aluminium is barrel form.

Again the complete tool for such wheels,
in order to produce either straight or

Photo. 2
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Photo. 3

With the cross slide
| was a lot more
careful and added four
more screws and successfully
added the brass gib strip, again using
steel balls between the screws and the
gib. Impressed by the improvement, |
swapped the gib for the original one and
noticed very little difference. | then
added a roller bearing to the top slide
just to try it out. If it was successful I'd
have to have the plate engraved. No
difference was detected.

Feeling rather pleased with myself |
asked the maintenance manager “which
would improve my slides the most”?

Add brass gib strips - 1, use bearings -
2, increasing the No. of screws from
three to seven and adding a steel ball in
between the gib and screws - 37

His reply was if | did 3 properly as
described it wouldn’t even be worth
doing the 1 and 2. SMART ALEC!

David Lewis by email.

diamond patterns, is such that the each
wheel is in a holder, which can be turned
and fixed to any angle in a vertical axis.
These tools are made by Boni AG,
Feldbach, Zurich.

I have knurling tools such as given in
the article, however the Béni tool is far
superior and produces a far better knurl,
especially where a long length is needed.
The single knurl tool is not to be
recommended as the side pressure that is
applied, puts too much stress on the
components of the lathe, for which they
not designed! Photo 1 shows the
complete tool mounted on my Colchester
lathe. Photo 2 shows two types of cutting
wheel fitted to their respective holders
and photo 3 shows a close-up of a piece
of knurled aluminium. It is to be noted
that the finished knurl can be much
better; this was just a quick set-up to
show the principle.

Philip T. Bellamy, Switzerland.
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YOUR CHANCE TO TALK TO US!

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

Is there a good paint
for aluminium?
| am a volunteer at the de Havilland
Heritage Centre working with aluminium
and its various alloys on a regular basis,
including painting aircraft airframes.
It is essential to use a suitable primer
for any paint to adhere to aluminium.
In our work we use a Chrome Etch
primer, obtainable from LAS Aerospace
Ltd, Exeter Road Industrial Estate,
Okehampton, Devon EX20 1UA (usual
disclaimer). A small aerosol can of this
will last for ages and is very reasonably
priced. Without this type of primer,
paint just will not stick for any length of
time. It is essential that the surface of
the metal be absolutely grease-free, and
a good solvent should be used - don't
touch it with bare fingers after cleaning.
| am sure Brad will be successful with
this method.

Geoff Follett, by email.

Brad Amos’s paint problem
with aluminium.
| had the same problem with aluminium
car body panels. | was advised to use
UPOL ACID # 8 ETCH PRIMER. | keyed
the panels with 600 wet & dry, cleaned
and degreased with panel wipe and then
sprayed two light coats and allowed to
go off overnight then sprayed the top
coat. UPOL also do a good matt black.
Hammerite will go over ACID # 8.

| obtained the panel wipe and the UPOL
from a local car paint supplier. | have also
seen UPOL in our local Halfords.

Ron Bates, Scunthorpe.

Milling article
| fear David Fenner's assessment of milling
machine quill slop is a little sloppy. He
says 1-2 thou can be “dialled out” by
nipping the clamp. The running fit of a
quill should be an order better than this,
i.e. we are talking tenths of thous. Even if
nipped, the top of the quill could be flailing
about and | would not like to plunge cut
with a slot drill in those circumstances.

Regarding your Editorial note on the
Genuine Myford QC tool holders, wrong |
am afraid, it is not an “M" but a “W",
witness the sloping sides, it refers to the
manufacturer who makes (made) them for
Myford, Western or Weston | cannot
remember. The source was a conversation
held with Chris Moore some time ago.

Ken Willson.

The editor replies: | stand corrected. |

looked at a toolpost and thought it said M.
Maybe they stamped it upside down?

WRITE TO US!

We would love to hear your comments &

questions and also feeback about MEW

Defiant copy

| am a frequent reader of MEW. | do not
subscribe but purchase most, but not all,
issues from one of a few news stands

in Vancouver, Canada. My decision to
purchase an issue is driven entirely by
the content of that issue. Since | don't buy
every issue, multi-part articles can present
a problem. Obviously if they are about
something | am really interested in | buy
all the issues in which they appear.

My specific comment relates to David
Piddington’s series on dieholders. | don't
have the whole series and | find the
individual articles to be almost
incomprehensible. This is not because
they are badly written but because there is
no context to them. | defy you to read
article 5 in the June issue (and that article
only) and from that reading say what Mr.
Piddington is making. At the very least |

Welding helmets

The “auto dark” welding helmets using

a Liquid Crystal Display (LCD) as the
tinted glass usually have an internal
battery, even those with solar panels.
Some have removable batteries, but in
my experience, those most often selected
by hobbyists use an internal battery. This
battery WILL eventually go flat; in my case
it took 7 years.

When it goes flat, the lens will fail to
darken, despite what setting it's on, or
the lens will only remain dark for a brief
moment, thereby exposing the eyes of
the user to dangerous levels of arc. Solar
helmets may recover briefly if “charged”
in a lighted room, but it doesn’t last long.

When the battery goes flat, do not
despair. The lens assembly can usually
be removed from the helmet, and with
some care can usually be disassembled.
Once opened, the typical format/layout is
the LCD filling 70-80% of the lens
module, with a potted circuit board at
the top (or bottom) with wires coming
out from the epoxy potting resin for
battery connections, tint adjustment, etc.
The batteries are typically Silver Oxide
type {non rechargeable) in a heat shrink
package. (Mine were 2 x CR2032 making
a total of 6V DC)

If the hobbyist marks the polarity of the
wires before cutting the battery out (as
close to the battery as possible) a
replacement battery, or other power
arrangement can be made and the
helmet restored to functionality. In my
case | did not have a store open at the
time stocking suitable Silver Oxide cells,
so | cobbled up some old AA battery

suggest that the author or the editor
include an introduction to each article
along the lines of:

“The author is describing how to make a
left hand taper turning jig to fit on the
cross slide of a Wowser model 45 lathe. In
this article the author describes how to
make the base plate to attach the jig to the
cross slide.”

| think you get the picture. Ironically
most of the other articles in the June issue
have either a Background or an
Introduction.

Lest you think | am just being critical | do
rate Model Engineers’ Workshop as the
best of the four similar magazines.

Ray Romaniuk, Vancouver.

The editor replies: | will try and bear this
in mind. Constructive critiscm is always
welcome.

holders and got my 6V DC that way (the
battery holders are affixed inside the
helmet at the chin of the mask).

Once a suitable power source has been
cabled into the lens module, the module
can be re-assembled with tiny dabs of
super glue (cycanoacrylate) or another
adhesive, and the helmet reassembled.

If a person chooses to make the new
battery source a mass of AA batteries
like | did, they may need to alter the
helmet slightly to compensate for the
additional weight and its distribution. In
my case a piece of string from the top of
the helmet face shield to the adjuster
strap at the back prevented the mask
tipping too far forward under the weight
of the batteries.

Uusal caveats apply about opening the
lens module will void warranties, ete, but
| fail to see why | should throw away a
perfectly serviceable unit because of a
flat battery, especially since |'ve never
seen a warranty last as long as these
batteries.

| do question the merits of the sales
pitches used when these helmets have
solar panels on them, yet the internal
battery is not chargeable. | am aware
that maybe the solar cell reduces drain
on the silver cell, but not too significantly
when compared to the miniscule loading
of the LCD circuit, and the current supply
rating of a silver cell.

I can supply some photos of the
“surgery” if it helps, or more detail
about how to open the lens module, but
I'd like to think most MEs are used to
pulling things apart carefully.

Des Bromilow, Western Australia.

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

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

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

THE STAR LETTER OF THE MONTH WINS A WORKSHOP PRACTICE BOOK
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MODE

ENGINEER

Machines and

tools offered

B Myford MLY lathe with
screwcutting gearbox, 4 chucks,
faceplate, cutting tools, milling
attachment with machine

vice and milling tools, superb
condition, spare motor, had from
new, £1200. Tel: 01429 865820
Hartlepool.

B Myford Super 7B imperial lathe
with quick change gearbbox on
industrial cabinet, fully equipped,
single phase, smart condition,
£1200, buyer collects.

Tel: 01223 290515

Cambridge.

| Myford Super 7B on industrial
stand with Rodney miller, vertical
slide, loads of tools all purchased
new, offers, lists available by
email. Tel: 01782 515128

Stoke on Trent.

B Myford Super 7 on bench,
power cross feed, vertical slide,
two 3-jaw chucks, 4-jaw chuck,
slitting saw arbor, tailstock die
holder, tool bits and sundries,
£1950 ONO. Tel: 01953 888567
Norwich.

B Myford MLA10 Diamond

lathe with vertical slide, Myford
dividing head, 3-jaw and 4-jaw
chucks, lever tailstock, set of
changewheels, £1300. Tel: 01283
535380 Burton-on-Trent.

| Myford ML10 on stand in
excellent condition, 2 owners
from new, £800. Myford Rodney
milling attachment fits ML7 and
Super 7, excellent condition,
£250. Tel: 01472 389229
Grimsby.

B Myford Super 7 in very good
condition, motorised, three
chucks and many tools, North

of Scotland but may be able to
deliver, £1150. Tel: 01641 541216
Thurso.

B Complete workshop with all
tools and equipment, ML7 lathe
with all accessories, 5in. gauge
0-6-0 engine and tender, 80 foot
of track, two passenger driving
trucks, buyer collects, £3500. Tel:
01248 410562 Anglesey.
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M BCA jig borer, 3 phase with
phase converter, collets and drill
chuck, £900 ONO.

Tel: 01843 590397 Ramsgate.

M Emco Maximat Super Il lathe,
vari speed, 3-jaw, 4-jaw, collet
chuck, loads of accessories,
immaculate condition, details.
Tel: 01388 815216 Durham.

B Emco Compact 5 lathe,
automatic feed, 3-jaw chuck,
faceplate, drill chuck, top slide,
revolving centre, fixed steady,
change gears, motorised milling
attachment with machine vice and
milling table, good condition, £500.
Tel: 01508 570736 Norwich.

W Boxford Model A screwcutting
lathe with gearbox and power
feed on makers stand, 5in. x
22in., three chucks, faceplate,
quick change tool post, spares
handbook, £750. Tel: 01833
650667 Co, Durham.

M Warco WM-280B lathe,
280mm swing, 700mm centres,
single phase on stand, 9 months
old, £700. Tel: 01642 321537
Middlesbrough.

M Atlas TV42 5in. lathe with
reground bed and many
accessories, £350. Tel: 02392
252663 Portsmouth.

W Perfecto gap bed bench lathe
aprox. 32in. long, 22in. deep,
240V, 3-jawchuck, faceplate,
vertical slide, six speeds including
backgear, some changewheels,
£150. Tel: 01929 554041 Poole.

M Southbend 4'zin, BGSC
lathe with 3 and 4-jaw chucks,
faceplate, 4 way tool post,

drill chuck, changewheels and
centres, £250. SIP 125 ail filled
arc welder, £60. Tel: 01992
614085 Essex.

B Southbend 4':n. lathe, 4-jaw
self centering chuck, drill chuck,
change gears, perfect condition.
Tel: 0161 7989478 after 5pm,
Manchester.

M 5 Station capstan aprox. 3%4in.
centre height, free for collection.
Tel: 01276 508434 Camberley.

M Draper bench drill, 16 speeds,
2 Morse taper, as new, £200.
Tel: 01442 873950

Hemel Hempstead.

B Adjustable reamers, offers
invited when seen.
Tel: 01506 431616 Livingston.

Machines and

tools wanted

B Cross slide feed screw and nut
for Raglan Little John lathe Mk1
centre lathe, also changewheels.
Tel: 0191 5652505

Sunderland.

B Drehblitz quick change toolpost
part no DB701 or DB702.
Tel: 01623 793585 Nottingham.

B Myford dividing head used
once, £350. Myford 4in. 3-jaw
Griptru chuck, new, £145. Myford
Burnerd 6in. 4-jaw independent
chuck, £115. Myford vertical
slide, £90, Brook motor, 2HP
single phase, resilient mounting,
£90. Tel: 0113 2852874 Leeds.

B Boley 8mm watchmakers
lathe, 18 collets two step chucks,
compound slide, Jacobs chuck,
tools and motor £300.

Tel: 01277 374742

Brentwood.

M Vertical milling machine, old
small industrial Herbert OV, two
foot table, single phase motor,
30int taper, collets and machine
vice included, £250.

Tel: 01454 324346 Bristol.

B Six Myford collets, closing
tube and rack, £50, Rear tool
post £30. Metric tailstock barrel
£15. MLY lead screw nuts £25.
2 Morse taper boring head £20.
Two off 21 tooth gears £10. One
off 38 tooth gear £5.

Tel: 01603 415406 Norwich.

B Eclipse Rectangular magnetic
chuck 8in. x 24in. new in wooden
box with handbook, £200.

Tel: 01344 486610

Bracknell.

B Coventry gauge matrix slips full
set including protective slips 84
slips £30 OVNO.

Tel: 0118 9694445 Reading.

Models offered

W Drawings for Simplex and
Heinici. Swindon 1927 blueprints
for GWR King, offers.

Tel: 01865 865670 Oxford.

Models wanted

W Unfinished Shand - Mason

fire engine, any castings, boiler.
Chain for 2in. Clayton steam lorry.
Boilers for Virginia and Lion. Any
unfinished stationary engines by
Anthony Mount.

Tel: 01865 865670

Oxford.

W Stuart Turner steam hammer
castings or part built.
Tel: 01446 781523 Cardiff.

Miscellaneous offered
W TurboCAD Professional 12
including 500 page manual and
constraints software, cash on
collection. Tel: 01252 874622
Camberley.

W Crowhurst brazing hearth 22in.
X 9'4in., 5 white bricks 9 x 4%

% 2in., 3.9kg propane cylinder,
Sievert handle with economiser,
short neck tube with hook, 3
burners, 2metre hose, all in
excellent condition, £40, buyer
collects. Tel: 01279 503226
Herts.

I GEC 12 volt DC motors, one
2400RPM, the other 2820RPM,
£15 each or £25 the pair. Siba 12
volt DG two speed motors, one
red case, one green case, speed
unkown, £20 each, £35 the pair.
Tel: 01484 662491

Holmfirth.

W Dowty ‘Vardex’ hydraulic
pump, 4.8 gallons per minute at
3000PS|, unused, £25 +P&P.
Tel: 01484 662491 Holmfirth.

W Large number of surplus piston
rings, %in. to 5in. available. Also
plank of Lignum Vitae.

Tel: 01508 548273

Norwich.

Miscellaneous wanted
W Three phase electric motor,
dual voltage %HP 44vw/220v and
inverter to suit.

Tel: 01773 741701

Derbyshire.

Model Engineers’ Workshop



Subscribers, see these adverts five days early!

Books and

magazines offered

M Model engineers’ Workshop no
1to 152, eight missing, 49, 51,
53, 58, 59, 73. Good condition,
best offer, buyer collects.

Tel: 0121 3509576
Birmingham.

B Model Engineers’ Workshop
back issues, £4 each + P&P.
Tel: 01905 345274 Worcester.

M Model Engineers’ Workshop
magazines no 1 to current issue
mint in binders, buyer collects,
£120. Tel: 01322 522863
Bexley Heath.

W Modlel Engineers’ Workshop
magazines, no 1 to 138 with
all indexes and data sheets in
2 volumes, all bound in MEW
binders, mint condition, £285.
Tel: 01782 399265
Stoke-on-Trent.

| Model Engineers' Workshop
issues 1 to 46 in very fair
condition with wallet of drawings
from early copies plus 4 odd
copies, 49, 56, 68 and 102,

buyer collects. Tel: 01582 596266
Luton.

B Model Engineers’ Workshop,
Old Glory and Model Engineer
magazines, free if you can come
and collect. Tel: 01489 877662
Southampton.

W Model Engineer vols. 100

to 157 bound library style with
French hinge in blue cloth,
substantial offers, buyer collects.
Tel: 01483 715395 Woking.

B Model Engineer magazines,
four valumes, 199 to 202,
unbound in mint condition, best
offer, buyer collects.

Tel: 0161 3382768 after 6pm
Manchester.

M Model Engineer 1948 - 83
complete volumes, spares
reasonable offers, will split.
Tel: 01865 865670 Oxford.

M Engineering In Miniature
magazines fromno 1 vol. 1 to
no 12 vol. 28, 2007, complete in
VGC, offers, buyer collects.

Tel: 01209 715005 Cornwall.

B Model Boilers book by
K.N.Harris, £9.
Tel: 01865 865670 Oxford.

B Model Engineer magazine
volume 1 to volume 200 (2
missing) Model Engineers’
Workshop numbers 1 to 150.
Engineering in Miniature volume 1
to volume 29, offers?

Tel: 0115 937 5836 Nottingham.

M Blowlamp society news
bulletins numbers 1 to number 67
current including a survey of over

100 blow lamp manufacturers.
Duteh Ad booklet by Toon gives
a vast number of illustrations of
blow lamps £30 ONO

Tel: 01932 225557 Shepperton.

B Workshop Practice series
books 16 and 42, Practical British
Railway Modeling Special Edition,
Spring 2009. Many other railway
and modelling books at keen
prices. Buyer collects or pays
P&P. Tel: 01293 521404 Crawley.

M Model Railway News 1939

- 1951 a few missing. Model
Railway Constructor 1940 - 1947
a few missing. Free to a good
home, buyer collects.

Tel: 01275 845010 Bristol.

Books and

magazines wanted

B Model Engineers’ Workshop
issue 132. Tel: 0161 4375666
Stockport.

SEE MORE ITEMS FOR SALE AND WANTED ON OUR WEBSITE www.model-engineer.co.uk/classifieds/

YOUR FREE ADVERT'S EM ENT" (Max 30 words plus phone & town - please write clearly)

Phone:

Town:

No Mabile phone numbers except by prior arrangement

Please insert advert into: (Tick one box only)
) Model Engineer [} Model Engineers’ Workshop

The infarmation below will not appear in the advert.

MObDIB: iisiiiimmaammstrsmam
EMAlladdrass...oww e

Do you subscribe to Model Engineer (1 Model Engineers’ Workshop (L)

Please use nearest well known town [

Please post to:

MEW154

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

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

Terms and Conditions:

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if
you are a trade advertiser. If you wish to place a trade advert please contact Duncan
Armstrong on 01689 899212 or email duncan.armstrong@myhobbystore.com

By supplying your email/ address/ telephone/ mobile number you are happy to re-
ceive information and/ or products and services via email/ telephone/ post from or
in association with MyHobbysStore Ltd, or its agents who may mail, email or phone
you with information and/ or products and services reflecting your preferences.
Tick if you don't want offers from us [ or third parties (1

NO NEED TO WAIT - PUT YOUR OWN FREE CLASSIFIED ADVERTISEMENT ON OUR WEBSITE

www.model-engineer.co.uk/classifieds/



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 JUdi s have the right to move any competition exhibit into another class if

i

they feel that by doing so its chances of gaining

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
when completed.

The classes listed below are those associated with
mainstream model engineering.

Club exhibits

Where a club is exhibiting, each model should be
entered on 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, so 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 allits aspects. Every modelling
discipline needs more and more participants, and it is

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 into the wonderful world of
modelling, in whatever aspect. We look forward to seeing a
sample of your work at the show!

Engmeermg Section
Hot air engines.

A2 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

Rullwur Section

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 replicas of full size prototypes,
intended for track duties.

B4  Scratchbuilt model locomotives of any scale, not
covered by classes B1, B2, B3, including working
models of non-steam, electrically or clockwork
powered steam prototypes.

B5  Scratchbuilt model locomotives gauge 1
{10mm scale) and under.

B6  Kitbuilt model locomotives gauge 1
{10mm scale)and under.

B7  Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

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

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

B10 Passenger or goods rolling stock, under 1" scale.

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

B12 Tramway vehicles.

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 period). Scale 1:49 to 1:384

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

C7  Non-scale powered functional models including
hydroplanes.

C8  Miniatures. Length of hull not to exceed 15in for
1:32 scale, 12in for 1:25 scale, 10in for 1:16 scale;
9in for 1:8 scale. No limit for smaller scales.

C9  For any 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.

Scule Aircraft Section
Scale radio control flying models
DE Scale flying control-line and free flight
D3 Scale non-flying models, including kit
and scratch-built
D4 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  For any type of model, mechanical or engineering
work, by an under 14 year old.

J2  For any type of model, mechanical or engineering
work, by an under 16 year old.

J3  For any 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 1/42.

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 any scale or material, to be judged on
appearance only.

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

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rules and Particulars

1. 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
MyHobbyStore 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 remain, at the discretion
of MyHobbyStore Ltd., in his/her possession

igher marks or a more appropriate award are improved.

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 MyHobbyStore 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. MyHobbyStore Ltd. may at their sole discretion
vary the conditions of entry without notice.

COMPETI'I'ION RULES
Each entry shall be made separately on the official
form and every question must be answered.

2. Competition Application Farms 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 been made 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 MyHobbyStore 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 MyHobbyStore Ltd.
are eligible to re-enter their model for the ‘Duke of
Edinburgh Challenge Trophy'. Past winners at any
of the exhibitions promoted by MyHobbyStore Ltd.
will not be eligible for re-entry into the competition
unless it has been substantially altered in any way.

7. MyHobbyStore 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 photoagraphs 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. Thejudges' decision is final. All awards are at the
discretion of the judges and no correspondence
regarding the awards will be entered into.

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

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

IMPORTANT NOTE: PLEASE MAKE COPIES, INCLUDING
PHOTOGRAPHS, OF ALL INFORMATION RELATING TO
YOUR MODEL, AS MYHOBBYSTORE LTD WILL NOT
ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 20th NOVEMBER 2009



THE MODEL ENGINEER EXHIBITION
11th - 13th December 2009

ENTRY NO. OFFICE USE ONLY

Please return completed form to:

Model Engineer Competition,
MyHobbyStore Ltd., Berwick House,
8-10 Knoll Rise, Orpington, Kent BR6 OEL

CLASS ENTRY NO.

ENTRY FORM - COMPETITION & LOAN MODELS

PERSONAL DETAILS (Please print)

Surname Forenamels) 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 MyHobbyStore Ltd magazine? Y D N D

How many years have you been a modeller?

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

MODEL DETAILS - PLEASE TICK BOX IF MODEL IS FOR LOAN []

Entry Class (competition entries only)

Madel 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 iterns

Have you supplied a photograph? Y D N D
Are you supplying Judges Notes? Y] N{J

Value of Model (MyHobbyStore 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 MyHobbyStore Ltd will not accept liability for any loss of documents or photographs submitted with this form.



TRACY TOOLS

Unit 1, Parkfield Industrial Estate, Barton Hill Way, Torquay, Devon TQ2 8JG

T please
L D N phone for

FREE

e Tel: 01803 328603 ° Fax: 01803 328157 » Credit Card Hotline: 01803 326430 ca:alague

ALWAYS AVAILABLE Website: www.tracytools.com email: info@tracytools.com
! IDEL TAPS & DIES SET Vg x40, o x 40, Yig x 40, Vo 3 40,y x 40, ¥ x 32, % 32, Yy 2 32 = TAPS £20 SET DIES £20 SET
2 SPECIAL MODEL ENG. SET (2 Taps each size) s % 32, i x 40, %'y x 40, s x 40, "6 ¢ 32, V1e X 40, 'y % 32, "2 x 40 & TAPS £24 SET DIES £24 SET
3 BA TAP SET (2 each size) & BA DIE SET:0,1,2,%,4,5,6,7,8,9, 10 BA =] S £20 SET DIES £20 SET
4 26 TPI TAP SET each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) s % 26, °/s X 26, *s X 26, "1 % 26, '/; % 26 ] 5 £20 SET DIES £20 SET
5 BSF TAP SET (2 Taps each size) & BSF DIE SET: %/yo, /s, 50,5, "is, "Mz § £20 SET DIES £20 SET
| 6. BSF TAP SET (2 Taps each size) & BSF DIE SET: */is,*ls, %1, s, 1" | TAPS £20 SET DIES £200 SET
7. BSW TAP SET (2 Taps each size) & BSW DIES: '/, /5, *is, Va, Yz, %1, s, e, 'z g TAPS £20 SET DIES £20 SET
8. BSW TAP SET (2 Taps each size) & BSW DIES: /s, /s, ", s, 1" | TAPS £20 SET DIES £20 SET
METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET:2,3,4,5.6,7, 8,9, 10, 12 m/m S TAPS £20 SET DIES £200 SET
_r_g._ METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14, 16, 18, 20, 22,24 m/m - | TAPS £25 SET DIES £25 SET
1. WFERWGTAPSHQ?@&?_MBM!&BJESEPNM? UNF or 1. 12UNC E_ TAPS £20 SET DIES £20 SET
12.  UNF OR UNC TAP SET (2 Taps each size) & DIE SET: '/s, "5, s, "/18, s, "1, V2 TAPS £20 SET DIES £20 SET
13, UNF OR UNC TAP SET (2 Taps each size) & DIE SET: °/ys, %5, /s, /s, 1" = | TAPS £20 SET DIES £20 SET
14.  GAS (BSP) PIPE SET: 'fs, 's, %5, /2, s, s (2 Taps each size) 8‘ TAPS £30 SET TAPS £25 SET
15, METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES § 10) TAPS £20 SET DIES £25 SET
16. _ METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES “ '6) TAPS £20 SET DIES £25 SET

17.  ENDMILL SET (THREADED SHANK) ['Vs, Yve, Vs, e, ¥ls, 1s, 2] or (m/m 3, 4,5, 6,7, 8,10, 12 m/m] £25 EACH SET
18. SLOT DRILL SET aﬂﬂmﬂmm ['fg, Mg, 'fa, *frg, Ve, "rs, 'fz] O (m/m 3,4, 5,6, 7, 8,10, 12 m/'m] £20 EACH SET
Sfa, ¥y, T 5 T0 FIT COLLET CHUCK

20. COUNTERBORE SET SPOTFACING) [ '/, /s ¥la, e, V2] £30 EACH SET
21.  REAMER SET (STRAIGHT SHANK) [*/ss, =2, 'fs, %32, ¥/1s, 'fl “hg, s, e, 2 OF [M/m 2,3, 4,5,6,7, 8,10, 12 m/m] £30 EACH SET
22, DRILLS (LONG SERIES) 10 VARIOUS SIZES BETWEEN 'y = ¥1s STRAIGHT SHANK F6LOT

23, MORSE TAPER SOCKET REAMERS (FOR CLEANING MORSE TAPERS) No. 0, 7,2 MT @ £18 EA. No. 3 @ £22, Nodbﬁmﬂﬂmm

s, s, Vs, £17
24, D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) /s, s, /s, 18, s, "F1s, 2 DIA £25 SET

o, = FI& 3|I [ﬂd E EW
SIZES UP T0 '/ DIA — @fi2
6 - 10m/im @ £30 SET

Ty - 1z 1 - 13m/m @ £18, 1-6m/m x.1m/m @ £20

STAINLESS STEEL DIAL CALIPERS (W ORIWP) @£12EAGH  MAGNETIC BASE @ £15 EAGH |
@ £6 EACH

e N 5 o
3'0. ‘BIPER P!h‘ REJIMER SET. 15, *los, sz, Vo, ‘-fa 5#::: Wea, e, '!.,m.uo PIECE SET - ¢ SEI' SHEFFIELD MﬂDE}
[ OF 8) /: SQUARE VARIOUS SHAPES INH

@ £30 SET
TIPPED @ £18

£155ET,

33. mwm.‘ LATHE CENTRES, 1 W/T @ £18;2.3 WT @20 DRILL GAUGES, IMP, W/ , LETTER, NUMBER @ £4 EACH
34, DRILLS WITH ', SHANK ", %, %, s, 1" DIA @ £18 SET DRILLS BELOW '/, DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES
35. 1D - HIGH SPEED DRILL BLANKS, UP T0 ' DIA, (CAN BE USED FOR BORING BARS, OR SMALL TOOLBITS @@ £5 . "
36. J#BEXABLE mmnsnsvz SHMK @ £10 EAGH, WITH TIP [EXTRA TIPS £2]
| 37. PA ETE e, @ £8,5; @ £13,'; @ £14, %/ @ £14,%, @ £16 _FACH

38. WIMBIB MFLIS, BEL{)W ‘Fa DIA 10 Eﬂt’.‘#. STUB, QUICK SPIRAL, &.OW SPIRAL, LEFT HAND, @ £5 EACH TYPE
40.  ROHM PRECISION DRILL CHUCKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR s @ £7°h, @ K8, @ £10

Also: Selestion of Dovetail, Woodruffe, Ballnose, Concave, Spotfacers, Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling
POST/VAT Cutters, Reamers, Countersinks, Gear Cutters, Slitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are availabie between 50% & 75% off it price
2 q1:{:\ Open: Monday to Friday 9am to 5pm  SAME DAY DESPATCH  Overseas P&P PO.A. Send for new complete Catalogue (Stamp Please)

BRITISH

Budget Packs of materials - 2 feet of each size @ 20% OFF catalogue price - Silver Steel Packs contain one 13” length of each size.
Prices quoted below have been reduced from catalogue price. Carriage: Please telephone or fax for cost.

B.M.S. FLATS DRAWN STEEL ANGLE

AO 1/6x1/4-3/8-1/2-5/8-3/4 [ H3 12mm x 12mm x 3mm, 16mm x 16mm x 3mm, [ =
1-2-3+3/32x3/4,1. 10.95 20mm x 20mm x 3mm, 25mm X 25mm x 3mm 17.90

A1 1/8 x3/8-1/2 —5/8 — 3/4, 1. 07.20 SEAMLESS COPPER TUBE

A2  3/16x3/8-1/2-5/8-3/4-7/8-1. 08.80 J1 1/16 x 28g - 3/32 x 28g — 1/8 x D4g - 5/32 x 24g 11.00

A3 1/4x3/8-1/2 -5/8-3/4 - 7/8-1. 11.75 J2  3/16 x22g - 1/4 x 20g — 5/16 x 20g — 3/8" x 22g 12.45

A4 5/16x1/2-3/4-1-1.1/2 14.55 STAINLESS STEEL ROUND 303 F/C

A5  3/8x1/2-3/4-1-1.1/2. ENSM 15.35 K1  3/32-1/8-5/32 -3/16 - 7/32 — 1/4 10.00

AT 1/2x3/4-1-1.1/2. 23.10 K2 3/16—7/32 —1/4 —5/16 — 3/8 - 7/16 - 1/2 25.90
B.M.S. ROUNDS BA STAINLESS STEEL HEZAGONS 303 F/C

B1  1/8 —5/32 — 3/16 — 7/32 — 1/4 — 5/16 — 3/8. 05.75 L1 152" — 193" — 220" - 248" — 275" — 312" 15.45

B2 1/4 -5/16—3/8-7/16 — 1/2 - 9/16 — 5/8. 10.10 BA BRASS HEXAGONS

B3 5/8-3/4-7/8 1. 17.35 M1 152" — 193" — 220" — 248" — 275" — 324" 15.25

B5  3/8 - 1/2 - 5/8 —3/4 — 7/8 —1 EN8M 22.95 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 193" - 220" - 248" - 275" - 324" LOCO DRAWINGS WY

C1 3/16-1/4-5/16-3/8 05.75 BRASS FLATS AND CASTINGS FOR

C2  1/4-9/32 —5/16-7/16-1/2 -5/8 10.90 N1 1/16x1/4-3/8-1/2 -3/4 -1 2.12%g- 3.1/2"- 5"g K
B.M.S. SQUARES N3  1/8x 1/4 - 3/8 - 1/2 -3/4 -1 7.1/47g 22.70

D1 5/32-3/16-1/4—5/16 - 3/8 05.00 N4  3/16 x 1/4 - 3/8 — 1/2 — 3/4 — 1 38.50

D2 7/16-1/2-5/8-3/4 10.90 N5 1/4x3/8-1/2-3/4 -1 LBSC - KWILSON TE1S
BRASS ROUNDS ALUMINIUM ROUND F/C K. MOONIE

E1l 1/8-3/16—1/4-5/16-3/8-1/2 18.30 P1  3/16-1/4-5/16-3/8-7/16-1/2 C. KENNION eic. 13.65

E2  1/16-3/32 -5/32 - 7/32 —9/32 — 7/16 - 9/16 - 5/8 29.15 P2  5/8-3/4 -1 23.75
BRASS SQUARES PHOSPHOR BRONZE ROUND

F1  1/8-3/16-1/4-5/16 - 3/8 18.30 Ql 1/8-5/32-3/16-1/4 16.45

F2  1/4-5/16-3/8-7/16-1/2 32.10 Q2 5/16-3/8-1/2 36.25
BRASS HEXAGONS SILVER STEEL

G1  5/32-3/16-7/32 - 1/4 - 9/31 - 5/16 12.05 S1  3/32-1/8-5/32-3/18-7/32-1/4-9/32—5/16-3/8-7/16-1/2 24.70

G2 1/4 -9/32 -5/16-3/8-7M16-1/2-5/8 33.55 82 3mm-4dmm-5mm-6mm-7mm-8mm-9mm-10mm-12mm 21.45
BRASS ANGLE ALUMINIUM FLATS

H1  1/4x1/4x 1/16 5/16 x 5/16 x 1/18 R1  1/8x1/2-1/8x1-1/4x1/2-1/4x1-1/4x1.1/2 -1/4x2 18.90
3/8 x 3/8x 1/16 1/2 x 1/2 x 1/16 12.50 R2 3/8x1/2-3/8x1-3/8x1.1/2 15.55

H2 5/16x 5/16 x 1/16 3/8 x 3/8 x 1/16 R3 1/2x1-1/2x1.1/2-1/2x2 23.75
1/2 x 142 x 1/8 3/4x 3/4 x1/8 22.15 R4 1/2x21/2-1/2x3 27.85

ORDERS OVER £75.00 SENT CARRIAGE FREE TO UK MAINLAND ONLY

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

* Tel: 01327 878988 - Fax: 01327 876396 - Mob: 07860 858717 -+ E-Mail: peteglr@btopenworld.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
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MINI LATHE

available in metric or imperial

* Powerful 550w motor

* 3MT with draw bar

+ Fine spindle feed

* Unique spring leaded plunger to
Locate column in vertical position

* Table: 460 x 112 mm

+ Distance s pindle to table 290mm

NARIABLE yppg

| MINILATHE 9

+ Centre height: 90mm
+ Distance between centres: 300mm
+ Tailstock taper: ZMT
* 100mm long tailstock base for added rigidity.
Over centre clamp = quick action locking
+ Digital rev counter
+ Spead memory buttans
* Hardened & ground bedways
+ Each lathe supplied with individual accuraey test report

" available in metric £410.00

or imperial

WMT240 VARIABLE SPEED LATHE

* Metric or imperial leadscrews and dials

+ Centre height: 105mm

+ Distance between centres: 400mm

* Tailstock quill: 2MT

* Range of spindle speeds: 50 - 2,200 rpm

+ Supplied with 3/ 4 jaw chucks, fixed and
travelling steadies, faceplate

* Precision spindle on taper reller bearings

* Metric/Imperial threadcutting

+ Individual accuracy test report

WMT 500 The Ultimate Combination Machine

+ Centre height: 150mm

+ Distance between centres: S00mm

* Power cross feed

» Imperial/metric threadcutting

+ Thread dial indicator

+ Fine feed handle and calibrated dial
for accurate milling

gl * Machine can be used immediately

using standard accessories supplied

Including free of charge drill chuck,
arbor, live centre and 5 piece lathe tool set.

/{eon DIGITAL SCALE

Digital scale. Inch, metric and fractions. Magnetic counter.
575mm alloy scale, easily cut to suit specific requirements.

* Table size: 700 x 180rnm

* Maximum drilling capacity: 16mm

+ Cross travel 175 mim

* Range of spindle speeds: 50 - 2,250 rpm
* Motor 400w

* Locks to head, column and slideways

+ Digital rev. counter

+ Captive, self ejecting draw bar

+ Digital depth gauge

A FREE EVENT NOT TO BE MISSED!

[WARC O ] 0PEN WEEKEND

Activities to interest model * Full size live steam

engineers, wood turners
and their families. This

* Scale traction engines in steam
+ Guildford Model Engineer Society exhibiting

year we will be joined by
College Engmeenng and JB Toulmg

12th & 13th September

This year will feature wood turning demonstrations by Gregory
Moreton together with The Surrey Association of Woadturners
demonstrating and discussing the art of wood turning.

Professional joiner d
machine, pl g, thick
morticimg.

ra ting a mmhmatlon woodworking
lding and slot

e =

Huge savings on ‘cash and carry’ small engineering and wood-
working tooling & machines. Attractive deals on machinery
purchases. Selection of ex demonstration, shop soiled and
part exchange machines, Be early to pick up a real bargain,

part and finished models, also running their
16mm NG Garden Railway portable track.

* Roy Darlington will be displaying his collection
of Stirling engines.

* SMEE will be on hand to discuss their
excellent model engineer courses.

Many more models on display from clubs
and model engineers.

Warco engineers demonstrating turning and
milling skills, also to discuss any technical matters

All prices mclude VAT and U. I( manland dellvery . Please ring for our Iatest mfo packed brochure!

WARCO F[SHER.LANE CHIDDINGFOLD SURREY GUS 4TD

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




HEADLINE SPONSORS:

e ENGINEER - i

MODEL ENGINEERS’

WORKSHOP

11-13 December 2009 ® Sandown Park Racecourse

years'

By popular demand this year’s Model Engineer Exhibition will be
returning to Sandown Park Exhibition Centre. The event promises

to be the premier event in the model engineer’s diary for 2009, with
hundreds of world class models on display and entered in the world
famous Model Engineer Competition. We also offer you the chance

to come along and visit the UK’s leading specialist suppliers, plus the
opportunity to meet the clubs and societies who help and support those
wishing to take up this fascinating hobby.

© The world class Model Engineer Competition
2 The SMEE Lectures
> The wide range of Club and Society model displays and working
demonstrations
~ The UK’s leading trade specialist suppliers
The workshop tools and equipment made by model engineers
The railway, traction engine and stationary steam models
' The Stirling, IC and gas turbine
engine models
O The aircraft and marine models 2
> The boat pool organised by &
The Surface Warship Association

FOR ADVANGED TICKETS:

01689 899 210

TICKET HOTLINES OPEN MON-FRI, 9.00 - 17.30

www.myhobbystore.com

EXHIBITION OPENING HOURS: 10.00 - 17.00 FRI & SAT / 10.00 - 16.00 SUN.

ithdrawn without



SPECIAL EDITION MAGAZINE
i : ¢

Readers' Workshops

From the publishers of SPECIAL ED'TION

%:\IGIE;)I]L?E]:EE::% Readeéis’ ¥ l WoRiSiioe

MODEL ENGINEERS’

WORKSHOP

m Take a guided tour
around 12 model
engineering workshops

m Peter Clark shows how
he copes with disability &
in his home workshop

m See where Derek
Brown made his
Manning Wardle tank
locomotive 'Anna’

= See how Gold Medal
winning models can
be made with limited

equipment ' :
MODEL ENGINEE \
m This special.eEﬁtion :'sz AROUND THEIR v?gnﬁ(ﬂs?l“égss £ - > NS
features a visit tothe | Znoo; Covero sHeroldHall  wonnsiater | . AN B
-Smi = Mike X 2 R g =
SMEE headquarters sl = Ashiey Best aNerkNow AT * ol =
in Marshall House =Mike Freeman  uCharlie Stone |_2s 4 “iF

Buy your copy by calling 0844 848 8822
or order online at www.myhobbystore.com
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quﬁeese MET LATHE

. :mmm leeen centras

® |HRH thread screw am(aa

« Electronic variable change szt
# Self centering 3 jaw chuck & guard ® Power feed

0844 880 1265
* ONLINE

machinemart.co.uk

* INSTORE

Full range of

accessories available ‘-___

MICRO MILLING &
DRILLING MACHINE

m : - .00 ® Tables tilt 0-45°
® 150w/230v motor - oy 25 .IEEp%h”g:Ege ms:gs:n me:Jred with cast iron
® Variable speed 100-2000mm <54 W ® Chuck guards

I : | ® Spindle g 100-2150mm
: go%mm;rmmm - B B=Bench mounted F=Floor standing 1 o9§pHp zaupvaﬁh rnurmsmJ
and il 10mm ® Table cross ] & | A _YMODEL WATTS/ EX VAT ING WAT ® Accessories available

b1l o PEEDS ® 63mm milling cutter
travel 90mm, longitudinal ;- ﬂ ®16mm chuck
travel 180MM Q@G . 2 (DPSDD I £40.98 £97.48 B8 < 16mm ch

W] R0] 31 TTh k] £379.98 £436.98
* Includes wet ‘T’

I8 DIY KIT - catH | Slottable & workiight . f - ® Superh range ideal
/ Spray pattam adjustable foe DIY, hobly &
MODEL  DESCRIFTION, ___ EX VAT NG VAT ONLY £7.90 EX VAT T semi-professional use
£995 51148 cg.,. g -
b - £11.48 0 KIT - CAB2P {pictured) Ity
+ Dowble action frigger for accurate ain"paint control cast iron construction

» Precision machined nozzie » Speciial lightweight hose FROM ONLY
ONLY £21.99 sx VAT £25.29 ING VAT £16%,
Ex-val

~ £19:8%,] : . £F iy | i;‘-:-: d\\;ﬁ;

sHardened alloy steel chain ) - : : ; \r' / i colonr # Swivel & okates, W J M [ TTOmI00 4 Dr ches TTd

*Mechanical load brake n- i : = M0 JAW WIDTH-OPENINGXDEPTH ggg LI:GQ?: 7.8ctm n 1 g : ] F30.74
= g (CVRTO0B__ 100 [00xS5 mm | B209 9 Drche £137.98

MODEL (AP LIFTHT. EXVAT ING VAT (7T TN 3499 £4024 [l MODEL _MUTOR GO TRNC "B VAT NG VAT ' ;

[(COEDIEPREFIT £39.98 £45.98 ¢ : ((VRTS08 SOxTB0xB0 I i WM ELCR PERLT] £79.08 £91.98 [BBITZ 30rcb 4 0 g&g

[CCIUDMIUCRMIT) £49.98 £57.48 < - ] i ] £241.48

200 g : e 7 ] i . 1 : :
(CUMUIHLL AR BT £64.99 £74.74 | i adjustable stand with clamg * Ratay ol ’ R T A BB LI £140. o« ' S e
Wm g: :: :m"; Ml JJ o 1 fledble drive ® 40x accessories/consumables: ] > 7 : Clarke EHGHEERS STEEL
y . ENgwes eye wulechun o [B ;] .8 , WORKBENCHES
ingtantly when an: is struck
 Suitable for arc, MIG,
TIG & gas welding
E

(FROM ONLY)

» High quality
_  tungsten steel
= Supplied in metal

drills, lathes, milling
machines, circular
saws » Vanable
wtptcﬁ ng?r to
mat of mator
i shown fitted with optional
ATy [ UNC/UNE/NP = lsbann ONLY £B9.98 EX a8 e VA
2 Metri . . » Two rubber tyre wheels | T ey L Rotary phase EXVAT INC VAT
£1998 £22.08 QECEIICEELE : v & handle for easy manoeuvrability ; 1 luou:am £16098 £195.48

£20.98 £34.48
£39.98 £45.98 F2lpce Best Budoet Buy, 33pce Recommended: Practical Classics
£44.99 £51.74

sranll L2Ta I MAGNIFYING LAMPS

£40.44 Pt - HP ? im) Ie fast assemb
e;&nm prﬂfs.dm'o?g s & i . n minl:.utes using onlyrz
.l:lﬂ'i! HiGH oUTPUT Fans JRIEESR "owy W @ 0 22003 T I RS
or b .. 1 :
exvact positioning : ‘49‘ A :
® Quick fixing
universal clamp base

® (as requlator  Earth

- clamp » Face mask.

® Used for ARC & TIG welding, . ® Welding torch
utilising: the latest technology FROM ONLY

i /o -
‘172:\..1 5 MODEL _ MIN-MAX AMPS EX VAT  INC VAT
_ il stainless steel A
! AMPS __ELECTRODE EXVAT  INC VAT 0-100 £194.99 £224.24
206,98 Inc VAT : 2 £219.98 £252.98
I £249.98 £287.48

® 230v motor . £329,
® 4"x36" belt - tilts & locks at any angle 0 to Kl 1 gggg: :345?3;;

90° e &" diameter disc ® 6" dust extraction
port ® Supplied with removable sanding table

T YOUR LOCAL SI.IPERSTORE

OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30, SUN 10.00-4.00

SEE LISTING * BARNSLEY Pontetract Rd, Bamsley 01226 732 297  GATESHEAD 50 Lobley Hil Rd. 0191 493 2520 NOTTINGHAM 211 Lower Parfisment 5t 0115 956 1811

3 EASY WAYS To B"Y B°HAM GREAT BARR 4 Birmingham Rd. 0121359 7977 GLASGOW 280 Gt Western Rd. 0141 332 0231 PETERBOROUGH 417 Liricoln Rd. Milhield 01733 311770
BHAM HAY MILLS Coventry Rd, Hay Mils 0121 771 3433  GLOUEESTER 221A Barton St 01452 417 948 PLYMOUTH 58-64 Bd. 01752 254050
BOLTON 1 Thynne St 01204 365799  GRIMSEY Bl Way 01472 354435 pOOLE 137-139 Rd. Parkstone 01202 T17913
BRADFORD 105-107 Marningham Lane 01274 390962  HULL 5-10 Holdsrmess Ad 01482 223161 poRTSMOUTH 277-253 Coprer A, Copror 023 9265 4717
BRISTOL 1.3 Church Rd, Lanrence il 0117 835 1060 ILEORD 746-748 Enstem Ave 0208 518 4288 pRESTON 53 Blackpool Al 01T T . .
1T — T LT T Triseries ETELeie Mty ot et (RESCIT I sl
GARLISLE 05 London Rd, 01228 531666 LINGOLN Unit 5. The Polharm Gontr 01522 543 036 soz::;‘n!:z ?:;‘1:5:::;:“ mmsg :‘::n:"::::: £803:%, available
CHESTER 43-45 S1. James Street 01244 311258 LIERPOOL 80-58 London Rd. D151 709 4484 -——-—-——-———-l—’!'—--—-—-sm“_m TRENT Waeroo A, Farey oi7az 2eaz |1© 420mm between centres
COLCHESTER 4 North Station Rd. 01206 762831 LONDON G Kendal Parade, Edmonbon N13 020 8203 0881 ® Compound slide with 4 way tool post
COVENTRY Bishop St. 024 7622 4227 LONDOM 503-507 Lea Bridge Rd. Leyion, E10_020 8558 8284 SUNUERLAND 1315 Rhope Ad. Grargetwn 0191 510 8773 1} @ Power fed screw cutting facility
CROVDON Brighton Pd_South Cr 020 8763 0640 LONDON 100 The Highway. Docklands 020 7488 2120 SWANSEAT Samiel R Lansamet 01792 792969 || ® Forwarci/reverse lathe aperation
DARLINGTON 214 Northgats 01325 380841  MAIDSTONE 57 Upper Stone St 01622 768 572 SWINDON 21 Victoria Rd. 01793 491717 ghcﬁc\%%r$ggpn§rﬁ$ ggll:gné! torgerailon
DEAL (KENT) 182-185 High St. 01304 373 434  MANCHESTER 71 Manchester Rd. Altincham _ 0161 941 2656 TWICKENHAM 83-85 Heath Rd. 020 8882 9117 ¥ £129.98 EX VAT £149.98 INC VAT
DERBY Deswent St. 01332 200931  MANSFIELD 169 Chesterfiedd Rd. South 01623 622160 WARRINGTON Und 3, Hawey's Trade Pk 01925 630 937 ALSO AVAILABLE:

DUNDEE 24-26 Trades Lane 01382 225 140  MIDDLESBROUGH Mandale Triengle, Thornaty 01642 677881 WOLVERHAMPTOM Paridfield Rd. Bilston 01902 494186 |ff CL430 - As above but without the Mill/Drill head
EDINBUREH 163171 Pierstied Terrace 0131 659 5319 NORWICH 2622 Heagham SL 01603 766402 WORCESTER 482 Upper Tything 01905 723451 | \£599.98 EX VAT £686.98 INC VAT y.

f f Maximum call charges from a BT landline are Sp/min to 0844, Calls from mobile & other networks may
For mmty reasons, calls may hs monnnred All prices correct at time of going to press. We reserve the right to nharlga products & pnus atamr time. All offers subject to availability, Esd]E.

- N G e T T G T S N N e |
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You could be cutting valuable gems from

ruby, sapphire or emerald, which are

now readily and cheaply available as lab-created
crystals.

For details and prices of the best US-made

faceting machine, see

http://www.ultratec-facet.com/

For advice from the UK agent, phone
Brad Amos 01223 246101 (evenings)

email amos.brad@googlemail.com

Join the UK Facet Cutters’
Guild:

http://www.ukfcg.org/welcome.htm

nemingwa
gah gad

Discerning craftsmen the
for our latest workshop world over trust Hemingway
catalogue or visit our Kits to add precision,
website productivity and capability
to their workshops.

: Order with confidence from
> our 40 page catalogue or

secure website and add real

Hemingway “satisfaction” to every job.

126 D?::Ii:?o::f;ii:gnunh . TOP DESIGNERS
Shropshire W16 4LZ @® HUGE RANGE
@ GREAT SERVICE

Send £2 (refundable)

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

OF BOOKS &
MAGAZINES FOR THE

MODEL ENGINEER
BUILDING MODEL LOCOMOTIVES

BEGINNERS GUIDE TO MODEL STEAM LOCOMOTIVES by'Tim Coles
The author shows how you can build your own miniature steam
locomiotive. Gives full instructions, plus clear diagrams, to enable
anyone to construct their own loco in a home workshop.  £16.95 (D)

MODEL LOCOMOTIVE FROM SCRATCH by B. Terry-Aspin

Not merely a collection of previously published material, this book

is based on a series of articles by ‘Chuck’ All the text and illustrations
have been specially prepared by the author for this book, in which

he offers suggestions which can be regarded as an alternative to

the more expensive option of acquiring one of the hundreds of
commercially available model locomotives. £10.95 (D)

BUYBOTH for just £25.00 POST FREE
BOOKS  (SAVEupto £6.80)5icesiiony
ORAS AN ALTERNATIVETO TIM COLE’'S BOOKTAKE:

BUILD YOUR OWN STEAM LOCOMOTIVE'SWEET PE.ﬂl‘l‘.iyr Jack Buckler
Covering the construction of that most popular of locomotives, ‘Sweet
Pea; a 5" narrow gauge Bagnall style locomotive. This comprehensive
book will show you how to build one of the most useful and practical
model locomotives ever designed. £15.95(C)
OR:SHOP, SHED AND ROAD by LBSC

This famous book first appeared in 1929 and established LBSC in

the forefront of miniature steam locomotive design for all time. Itis

a complete course in locomotive building and this reprint some 80
years after it was first published is a tribute to a great and much-
respected designer. £15.95(C)

BUILD YOUR OWN REFEREﬂCE LlBRARY

Locomotives - How They Work:

"~ The Locomeotive Handbock £5.95(B)

| Locomotive Injectors by J. Harding & The Inspector’ £8.95 (C)
The Locomotive Simply Explained by Chas. S. Lake £5.95(B)
The Evolution of Locomotive Valve Gears by T. H. Shields £8.95 (B)
The Slide Valve Simply Explained by W. J. Tennant £4.95(B)
Our Screwcutting Collection:
Screwcutting for Engineers by E. Pull £5.95(B)
Screwcutting in the Lathe by Martin Cleeve £6.95(C)
Screwcutting Simply Explained by George Gentry £5.95(B)
Screwthreading and Screwcutting by Duplex £6.95(B)

Practical Lessons in Metal Turning & Screwrcutting by P Marshall -~ £9.95 (C)

Our Milling Collection:

Milling - A Complete Course by Harold Hall £6.95(C)
Vertical Milling in the Home Workshop by Armold Throp £6.95 (C)
Milling Operations in the Lathe by Tubal Cain £6.95 (C)
Milling in Small Lathes by Percival Marshall £5.95 (B)
Sharpening Small Tools by Duplex £6.95 (B)
SPECIAL ANYTHREE of these titles — Just £15 POST FREE

Or ORDER 5 titles - Just £28 POST FREE SAVEE's

OFFE R Please quote MEW102 when ordering offer closes 1.10.09

POSTAGE CODES (UK): A=85p, B=£1.20, C=£1.60, D=£1.95, E=£245, F=£4.90

Vls'.Twww.teepublishing.co.uk or call
01926 614101 for a copy of our latest catalogue.

ORDERNOW ON OUR SECURE WEBSITE
OR CALL our 24 hour orderline on 01926 614101
or write to TEE PUBLISHING, The Fosse, Fosseway,
Nr. Leamington Spa, Warks. CV31 TXN.

Prices quoted UK only and subject to availability. Overseas customers
please enquire for postage costs.




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

Introducing the NEW Mitsubishi D720 Inverter range....

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

p THE ALL NEW ULTRA COMPACT D720
o g 230V 1-phase input, 220V 3-phase output for use
with dual voltage (Delta wired) three phase motors.
Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp).
Built-in user keypad, display and Digital Speed Dial.

High Performance, Advanced Torque Vector control.

High Reliability and Long design life. CE Marked.

Prices start from £102 plus VAT for the 0.1kW.

“um MITSUBISHI &
EEE ELECTRIC s
| I B B AUTOMATION SYSTEMS

Automation Dealer

Remote control station Pendants for the above:
Featuring START, STOP, FWD/REV, RUN/JOG,
& SPEED control functions. £55 plus VAT.

CL series Lathe Speed Control systems swuitable for....
Myford ML7 / Super 7 lathes, Raglan Mk5, Boxfords, & some WARCO machines

g CL RANGE KEY FEATURES
i e Comprehensive package with controller and
matched motor. All pre-wired ready to go!
e Power Range: 1/2hp, 1hp, 2hp and 3hp.
e Smooth control across entire speed range, giving
chatter free machining and excellent finish.
e Quiet, vibration free operation.
e High torque even down to the lowest speed.
e Powered from domestic 230V single phase mains.
e Complete electronic motor protection.
e Simplifies screw-cutting and tapping.
e Made in the UK. IS09001/2000 Quality Assured.

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

~

' ' Visit the new Northern Showroom in Warrington
M with an extensive range of Metal Working Lathes,
Y Milling / Drilling Machines, Bandsaws plus more!

Newton Tesla (Electric Drives) Ltd,

Units G14-15 & G18, Warrington Business Park, Long Lane, |
Warrington, Cheshire WA2 8TX, UK. VISA
Tel: 01925 444773 Fax: 01925 241477 [———
E-mail: info@newton-tesla.com Web: www.newton-tesla.com

Automation Dealer
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GWR Precision specialise in precision
machining in all manfacturing areas
including toolmaking, motorsport,
machine manufacturers components,
medical and now model engineering.

Our new online model engineering

e

store will continue to grow over ’, ATEIRORS R \:“\\
the coming months. ' The Carl Aero Sti rlmg Eng ne
Ifthere are any items that you wish to /A== Precision made in Germany

LTD Stirling Engine from £180

This LTD (Low Temperature Difference)
N Stirling Engine runs on any warm or cold surface.

S:&_E . These engines are a great gift for someone

order that’are not in our store, contact
us via email and we can get a quotation
for theitems you require. =

who likes technology or physics.

Each engine is assembled and tested by
hand in Germany and comes in a high quality all

- black gift box with black foam insert.
It simply

e T reqm‘res a small Our new Stirling engine range is
temperature available with a product launch
‘ (i l<2” Discount of 10% for limited time only
www.gwrprecision.co.uk '
For a quotation, please email a drawing to: sales@gwrprecision.co.uk

GWR Precision Ash Tree Cottage, Llangedwyn, Oswestry, Shropshire SY10 9JT
Tel: 01691 828010 or 07895 000156

‘}-]}igital Phase Converters|[RET-EEIO gz [lg-{o1Mele MF] <

DIGITAL INVERTERS THE NEW DRIVES DIRECT RDTAF!Y PHASE DIGITAL PLUG & PLAY CONVERTERS,

Basic 220 Volts input - 220 Volts output CONVERTER POWER YOUR WHOLE WORKSHOP WITH
These small and compact basic 220 Volt THE BEST QUALITY " ONE CONVERTER

output inverters allow you to run a AT THE BEST PRICE These units come in sizes ranging fram 5% HP up to 30 HP
DUAL VOLTAGE motor from a single ANYWHERE and they will convert a single phase 240 Violt supply into

phase supply, they come in sizes from

14 HP up to 3 HP(0.18KW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC Phase Conwersion. _ i
BRAKING and JOG functions via the low & 240V Single phase input
voltage remote control terminals, they are perfect for fitting with a 415V 3 Phase+N
into workshop machines, it is often possible to connect the output via a 5 pin socket.
remote START/STOP and FOWARD/REVERSE to the machines = Input and Output overload
existing controls as long as they are of the maintained type protection via MCB.

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

Prices start at £649.95

= Simple Plug and Play 3

(IE not push buttan). ¢+ [nput Amp meter. * Pushbutton START/STOP controls.

= 1% HP(0.18kW) £77.50 = %2 HP(0.37kW) £94.95 = Mains ON Pilot Light. = No MINIMUM LOAD required.

= 1 HP(0.75kW) £134.95 + 2 HP(1.5kW) £189.95 * 2HP - £475 « 3HP - £550 = 4HP - £650 « 52 HP - £750 §
* 3 HP(2.2kW) £239.95 * 7%z HP - £950 * 10HP - £1095 = 15HP - £1375 ;

Basic 220 Volts input - 415 Volts output 3 PHASE ELECTRIC MOTORS
These basic 415 Volts output inverters — We offer a range of high
come in 3 sizes from 1HP up to 3HP quality aluminium 3 phase
and they offer all the functions of the motors in sizes ranging

220 Volt output version BUT the fact from 90 Watts('/e HP) up to
they offer 415 Volts output means 2200 Watts(3 HP), the 90 W
they can be used with motors that are motor being one that's small
NOT DUAL VOLTAGE, this would often enough to hold in the palm of
be the case on older motors or on your hand with a 9mm shaft

At Drives Direct we pride ourselves on customer
service and we offer you full felephone technical

D 196 Ji pesrerhctin e support o guide you ihough he wirng and
= 2 HP (1.5kW) £329.95 Prices start at £39.95 programming on any products purchased from
» 3HP (2.2kW) £419.95 us, you can buy with 100% confidence that you
Ttnnasy . MOTOR & INVERTER PACKAGES have the correct item for the job and that
All of the inverters above are available 4 "] We also offer matched motor and il e all i el : d ¢
as IP-65 units for applications where inverter packages for retrofitting to Jou whirecelve I the Neip Jou Neea'io getup
i id i your machine with remote control and running, this service is available from

10.00am until 10.00pm. —
You are not just purchasing VisA

i | everything you need for these

‘ ~ boxes if required, we can supply
conversions including motor pulleys,

dirt/dust or fluid ingress may be a =
problem, these units have a built ,
in mains power ON/OFF switch,
FOWARD/STOP/REVERSE selector and

a SPEED GONTROL as well as a digital Q ., cable and connectors, a box from Drives Direct! lad
display and programming pad, please — Please contact us with your a
ring our sales office for pricing on any e requirements. All prices include VAT L]
of these units. Prices start at just £99.95 Drives Direct is a trading name of Drives Direct(inverters) LTD.

Tel: 01773 811038 Fax: 08717 334875 Mob: O7976 766538



MAIL ORDER & SALES COUNTER
Allendale Electronics Limited

43 Hoddesdon Industrial Centre,
Pindar Road, Hoddesdon,

Machine

Hertfordshire.

EN11 OFF.
Suppliers of Digital Readouts & -
. T 91082 850780

Complete Range Of DRO Systems. ..

We have an extensive range of : ]
Digital Readout equipment for your machine tools. e

These include budget entry level systems, and the latest generation of

LCD display consoles.

For more information on our entire range visit www.machine-dro.co.uk
Please contact us for a quote and latest special offers on our DRO Systems.

T == i P o d | l
T ~ PARKING -
AUGUST 217, 22 & 23 2009 re-oraer your consoie

BRISTOL MODEL ENGINEERING
AND HOBBIES EXHIBITION

e

to collect at the Bristol
Model & Hobbies Exhibition

Thornbury Leisure Centre
21t - 23" August 09

Visitusat Stand 50

@ Organise your milling
cutters, taps, drill bits etc.
e Prevent damage to cutting tools.
e 21 Curved recesses.

o 216mm (8 1/2") long, 104mm (4 1/8") wide &
21mm (7/8') High.

www.machine-dro.co.uk

SALES COUNTER

Monday to Friday - 9.30am to 5.30pm
Saturday* - 9.30am to 1.30pm

*Excludes exhibition weekends. Please see the ite for more detail

Allendale Electronics Ltd, 43 Hoddesdon Industrial Centre, Pindar Road, Hoddesdon, Herts, EN11 OFF. Tel: 01892 450780 Fax: 01992 450781

TurboCAD @

CAD Symbols
Over 30 million 2D & 3D symbols, Machine Parts,
Steel construction, srews, flanges, bolts, nuts ete.

Usual price for Professional
including the Mechanical Exiras:

£955
£655

Offer Price for Mechanical &
Workshop Engineer Readers:

All upgrade prices at 25% discount
Upgrade from V15

Upgrade from V14

Upgrade from all previous professional versions
Upgrade from any Deluxe version

Training courses held in Winchester start at

£127
£172
£220
£300

£184

All enquiries to Paul Tracey 01962 835 081 | ptracey@avanquest.co.uk




Peter’s Railway
il 0

Christopher Vina

Peter's Railway
and the Moonlight Express

my(lobbystore

presents the

CHRISTOPHER VINE BOOKS

If you have children, grandchildren,
nephews or nieces with an interest in
railways the Peter’s Railway books are a
must, it all begins with a young boy
who lives with his family in a cottage at
the edge of his Grandpa’s farm, as the
road between is long Peter and his
grandpa builda miniature steam railway
across the farm. This is just the
beginning of many adventures.

The next book in the Peter’s Railway
series - The Missing Engine will be on
sale (via pre order service, at the start

1 Hardening, Tempering and Heat Treatment

.com

of October 2009. If you visit the Model
Engineering Exhibition, 11th-13th Decat
Sandown Park Racecourse you will be
abletotalk to Christopher Vine who will
be happy to sign your copies.

How (Not) To Paint A Locomotive has
had fantastic reviews from both The
Model Engineer & Model Engineers
Workshop Editor David Clark “No matter
what sort of model you are painting if
you have not got a copy of this excellent
book, place your order today, you will
not regret it”.

The Workshop Practice Series (WPS)
is @ comprehensive list of new and recently
revised titles which have become standard
referenceworks for amateur and
professional engineers.

How (not) to paint a locomotive
ity e
anil mpply bramafars

Chriistopher Vine

21 Adhesives and Sealants- David Lammas

- Tubal Cain 22 Workshop Electrics - Alex Weiss
2 Vertical Milling inthe Home Workshop 23 Workshop Construction - Jim Forrest & Peter Jennings
= Arnold Throp 24 Electric Motors in the Home Workshop - Jim Cox

32 Unimat Il Lathe Accessories - Bob Loader
33 Making Clocks - Stam Bray

34 Lathework: A complete Course - Harold Hall
35 Milling: A complete Course - Harold Hall

36 Photo Etching - Brian King and Azien Watkin
27 Dividing - Harold Hall

38 Tool and Cutter Sharpening - Harold Hall

39 Model Engineers’ Workshop Projects - Harold Hall
40 Bearings - Alex Weiss

41 Grinding, Honing and Polishing - Stan Bray
42 The Metal Workers’ Data Book - Harold Hall
43 The Mini-Lathe - David Fenner

10 Saws & Sawing = |an Bradley
11 Electroplating - |. Poyner
12 Drills, Taps and Dies — Tubal Cain
13 Workshop Drawing 2nd Revised Edition
- Tubal Cain
14 Making Small Workshop Tools - Stan Bray
15 Workholding in the Lathe - Tubal Cain
16 Electric Motors 2nd Edition - |im Cox
17 Gears & Gear Cutting - lvan Law
1% Basic Benchwork - Les Oldridge
19 Spring Design and Manufacture - Tubal Cain
20 Metalwork & Machining Hints & Tips - lan Bradley

41 GRINDING, HONING 43 THE MINI-LATHE 2 Screwcutting in the Lathe - Martin Cleeve 25 The Backyard Foundry - Terry Aspin
AND POLISHING 42 METALWORKER'S David Fenner 4 Foundrywork for the Amateur - Terry Aspin 26 Home Workshop Hints & Tips - Edited by Vic Smeed
Stan Bray DATA BOOK 5 Milling operations in the Lathe - Tubal Cain 27 Spindles - Harprit Sandhu
Harold Hall 6 Measuring & Marking Metals - lvan Law 28 Simple Workshop Devices - Tubal Cain
GR'"D'HG HONI 7 The Art of Welding - W.A. Vause 25 CAD for Model Engineers — D.A.G. Brown
MID PO |:| SHIN NG 2 Sheet Metal Work - R.E. Wakeford 30 Workshop Materials - Ale x Weiss
oLl HING 9 Soldering & Brazing - Tubal Cain 21 Useful Workshop Tools - Stan Bray

We also sell plans, tools, books, Model Engineer & Model Engineers Workshop back issues and binders -

please go to www.myhobbystore.com to see our full range of products

Order today at www.myhobbystore.com

my(zlobbystore
or call 0844 848 8822 PHONE LINES OPEN 10.00AM - 4.00PM (MON-FRI)

.com
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= Weekly special offers on

= Huge range of accessories and tobllng
= AIll current special offers = Our full product range

Glos GL5 4SP
(Just 4 miles frmljuncdon 13
5 Motorway)

Tel: 01452 770550

View our full range of
machines and equipment at
our Stroud Showroom

= Phone for opening times before travelling

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

www.quillstar.co.uk
Telephone: 0115 9206123 ¢  Mobile: 07779432060

Myford

Manufacturer of the famous Super 7
lathe and leading supplier of premier
quality pre-owned machinery,
all refurbished by time served,
skilled craftsmen.

To find out more contact Malcolm

0115 925 4222

Website: Www.myford.com
Emalil: sales@myford.com

or visit our showroom at:
Wilmot Lane, Chilwell Road,
Beeston, Nottingham NG9 1ER

Folkestone

Engineering Supplies
Anoutstanding range of maferials, fosfeners
& quality small fools for the model enginee.

www.powercapacitors.co.uk

Transweave

GPERATE THREE PHASE MACHINERY FROM YOIR
SINGLE PHASE SUPPLY
* ROTARY CONWERTERS
« STATIC CONVERTERS
. MO FR!QU!NCY CONV!I\T!RS Fl‘odnc electronic
motor control and 4. I-year or S-year warranty

ﬂRI(ES ! rem L89, 00 VAT

Fow the Markat Luader

Local Call: 0844 7700 272

transwave@powercapacitors.co.uk

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?
and want it handled in a quick
prafessional no fuss manner? Contact
David Anchell, Quilstar (Nottingham).

Www.metal2models.btinternet,co,uk
Tel01303 894611 Fox:08707 625556

M-MACHINE B LU

Uniﬁ Forge Wa Cle eland Trading Estate We 210 conslantly lookiig ko
~—Uni v,-Clew i
~Daringon, Co. Diram. DL 12PJ purchase compléte home

workshops, especially those
Metalsﬁfor Model Makers with good quality Myford lathes
Contact us forC opper Brass, Aluminium,

and equipment
—7Steel,| Ph spharSronzs efc.

Distance no object
PHUNE SFAX 01325 381300 Please contact Malcolm on
&mal salesBm-machine.co.uk

.m-machine-metals.co.uk 0115 925 4222

B mEE0E 3assocke i
CINJC

| J s mmmmxml
~ Cutting Area:
J X= 460mm |
Y=330mm 1
 Rapid Speed 5000 m| Hin !
| - Compatible with 1
Lmllmnhmnm

' Only £1300.00 Inc. % Days Training |
! Tel (01269) 841230 or |
|, Order Onfine www.rouloutcnc.com |

Cowells Small Machine Tool Ltd.

Cowells Small Meachime Tools Lid.
Tandring Read, Lithe Bentley, Coldhester C07 BSH Essax England
Tel/Fax +44 [0)1206 251 792 e-mail sehsfoowelicem

Enjoy a day with us at the
MYFORD OPEN HOUSE
Thursday 24th September

to

www.cowells.com
Manufactures of high precision serewculting lothes,
8mm horalogical collet lothes and
milling machines, plus comprehensive accessory range.
Talk directly to the manufacturer

Saturday 26th September

To find out more contact Malcolm

0115 925 4222

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

4ol olulCINICR'Y
3 Axis CNC Kit

‘Whether you are buildimg your own CNC Machine/

«converting an existing machine or you have simply

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

and Stepper Motor Drivers will enabie you fo control your

new addition to the workshop from your PC with ease.

# Three 25 Amp Microstepping | ¥
Stepper Motor Drive Boards

# Easy LPT Breakout Board

* Free Routout - Linux EMC CD
(Or add mach 3 CNC WE&S.GO}

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

From drawing, sketch, pattern efc.

Friendly personal service.

Telephone / Fax: 01727 752865 a0 peoice Pigher
Only £79.99 pove St e D
Mobile; 07966 195910 / Bt om il 13

Tel (01269) 841230
| Order Onlirme www.rourtoutenc.com

THE TOOL BOX

Quality used hand & light machine tools for all crafts.

We provide a comprehensive back-issue service for MODEL ENGINEER,
Engineering in Miniature and MODEL ENGINEER’'S WORKSHOP.
We don't publish lists, but if there’s something you need, get in touch
or visit our web site. We are always keen to purchase good equipment and
crafi-related books.
www.thetoolbox.org.uk  info@thetoolbox.org.uk
Open 9-1, 2-5 Mon-Fri, 9-5 Saturdays throughout the year

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

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

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

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

MODEL ENGINEERS

[_Fi_ F_‘ i_ ] {
“r r,u:nﬂ!ﬁ‘

BIN DER

*
_ £7 eaC
ine.15% VAT *Price does NOT.

inclutle P&P

Call today for yours..:0844 848 88 22
or Vvisit our website and Order online...

www.myhobbystore.coﬁ'

VENSON

NGINEERING

New Machines & Tooling

Macc

Model
Engineers
Supplies LTD
(01625) 433938

www.maccmodels.co.uk

Check out the NEW look website.

We stock copper, brass, steel
and all tube. Also stock a wide
renage of flat, round, hex and
square , In steel, stalnless steel
sliver steel, bronze, brass, copper
and many more

New Steam Engine Kits,
ready made engines and
ready to run engines

Full range of Steam
fittings and some new

marine boilers.
Wide range of BA bolts and nuts

£1050
£850
£750
£375
£175
£2200

* Union Graduate Wood Lathe, 42" bed, 1 phase, as new
* Union Graduate Wood Lathe, 32" bed, excellent condition
* Union Graduate Wood Lathe, short bed, excellent condition
* Viceroy Wood Turning Lathe, 16" bed, nice condition
* Junior Whithead Vert Bandsaw (wood) 16" x 16" table
* Bridgeport Mill, Belt Head, 42" table, power feed D.R.0.
nice condition
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500
* Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250
e Boxford YM30 Mill, 24" x 6" table, vari speed with inverter £1750
with vice & collet chuck, outstanding condition
* Colchester Master 2500 gap bed lathe with Q.C.T. 3 pt steady
* chucks and taper turning
* Tom Senior “Major” with quill feed head, outstanding condition
* Myford Super 7 with coolant, industrial stand & tooling
* Jones & Shipman whegl balancing fixture, complete,
lovely condition

£3000

£1850
£1000
£550

* 24" x 24" Surface Table (English) with lid £125
* Burnard D14 Collet Chuck, lever operated £225
* () & Smith 6" Power Hacksaw with coolant, excellent condition £325
* Fobco Star Pillar Drill, 3 phase £125
* R.J.H. double ended grinder 10", with pedestal & guards, as new ~ £200
* \iceroy 10" ped grinder polisher, lovely modern machine £300
o Viceroy D.E. 10" polisher £235
* Viiceroy 10" heavy duty ped grinder £200
o Startright Saw Benches. Tilt Arbor 23" x 22" table, Each £400
8" plate, ex school. (2 Off)
e Centec 2A Quill head mill. Single phase, average condition £890
e Record DMB 65 vert wood band saw, as new £150
e Well Saw 4" cap, power hacksaw, lovely small £300
British made machine
* Tom Senior M1 vert/horiz mills, good condition. (3 0f) ~ £800 - £1200
* Harrison L5 Lathe with tooling, single phase £950

WE ALSO PURCHASE QUALITY MACHINES & TOOLING

DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE
More machines always in stock. Tel: 01274 402208

Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5N)

Model Engineers’ Workshop 61




I-IOME AND WORKSHOP MACHIN

Y Genuine Used Machines & Tooling

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
| Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
> www.homeandworkshop.co.uk * stevehwm@btopenworld.com
()pemng Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm @
10 minutes from M25 - Junction 3 and South Circular - A205

ge= [ Seledion always availoble ol gl - 7/ Mpsm
1 "Home nnd Wurkshop Muthlnery S Orde rs

e kL

Tnm Senior HI milling muthlne

14" Ry
vertical 8
belt

| linisher

(240 Harrison M250 5" x 30 lothe it

volis)
RIH bench grinder / Mlillng/Dnlllng gmund XYinble
buffer - 240 volts = .

~ Record quick relense g \
) I

‘L:!;Ia-n 50" 3" st of slip ended rolls it
""s.ﬁ-—o Myford Super 7  Harrison L5
K. lathe  Jopiie

al : - g i als ’ - Selection of Morse Tag
Myford Super 7B (1997) i i : e e 1R ; and INT. ooling
gearbox, Power X feed E ' 2 = e

Erldgeport heads
also fit A&S 2E mills

5245 T
gin £145

Colchester Student 1800; 6" x 24"+ 3
gap bed, 3 & 4 jaw chucks + 240 volis!

SIP NEW mill, Twain, Grade A factory
Limited stock/special price .

M\rfurd MLI I} |ulhe @
(grensed)

£125

PH!W[oEdsmk] dillng JA ‘ ;
uchines, better quality! S

o8
NEVER USED!! o). N\ - s .
i A a e . ‘T' . = Harrison
AL, . ord (never used rompton/Tyco
i 7 {mﬁdmg{;eud +??w]r plates (N'E ! {nrgtnr{nr ML7/Super 7 o / ) 37 » L5 lathe
I’lEASE PHONE 0208 300 9070 TO CHECK A\'AII.ABIIJTY OR T0 OIITAIN OUR LIST =g
- P £525 Just a smaﬂ selecﬁon of our currrent sfock p.hotographed" i

We have wood lathes, saw benches, bandsaws, morticers and Record vices etc - large selection!



Sherline
miniature

s i s Clarkson

'SPS Minibar - ’ ' 40INT collet

" and Van \ e chudk + collets
% Norman 944 - = N {we have 2MT-

L Moore and Wright depth : e | oy ?ﬂfz}l;'l;‘_l:‘g ff?:,lrr;: LT}D

~== micromeler 300mm

El 650
£1 ESOI

Elfiot

] Imrg_i
vetfical -1
horizontal

diidif

SPECIAL -
to Clear (rompton Parkinson Foot Mounted
W - 2HP 240V / single phuse 1400 revs os new.

Myford |urg Benson 12"
:upnc’llr verlicl  height gauge
shi

Shipley vertical ide 3I]I)mr|1 /12"

£25 head Humson ( (olthesTer D14 face,

catch & 4 jow chucks

o Graduidie “4 w\.
$ Exiracors £140
Eac

iduate wood lathe + Rexon dust extrators

Emco milling. + I ; = | From
[ machine ~ Tt - Eclipse angle plates azi
. Dickson toolposts to suit Colchester attachment( y By £ : ,
= Maseot Taihers available) (fit-most : _ Y ) Ab -4 Bumerd Gripiru 3 jow
Myford Speed 10 long bed ] i machines) 2 < i o e U _ thutk+|nws & key excellent
Anvil & L ; ; : o

Mosre and Wright heml_" type
telescopic set 5 1,/2" - 13" leg vice

Imperial
M300 Ainjest

| ' s deep throat + " : Lol wride | uTLuchmem
! \ ’ | handle and balls 7 +bar

P . N .
£20 each : r. Norlrm 6DB




FEATURES

= Digital Speed
Readout

= \ariable Speed
Spindle

= Metric and Imperial

« Hardened and |
H - Ground Bedways : orC£oﬂle§t§dl 20
e d/ Chester or Midland

£775.00

, i Capacity Round 5" 28mm
gm‘; il L Capacity Rectangle 47 x677100 x 150mm
Speeds Variable 50-2000rpm ?”“ Range sl
Motor 750w otor /3hp
Weight 110kgs Nutweight 62gs

Thread Cutting / £239.00

Construction Showroom

FEATURES

Gentre Distance ~ 700mm FEATURES

= 5 Speeds
£146900 %Jaw Ghuck * 4-Jaw Chuck* Goolant Size
ay* Rear Splash Guard
£1199.00

*1.5 HP Motor
* Head Swivels 90°
+ Head Tilts 45°

* Metric or Imperial Machines
Max Drilling Capacity ~ 32mm

Swing overBed  2B80mm Digital Speed Readout = Variable - :

Spindle Bore 26mm Spindle Speed « Metric & Imperial :',:2;“,}.';.?;2;‘3., m:
Motor 1200w Thread Gutting Tahle Size 156x745mm
Spindle Speeds  125-2500mpm Cross Travel 135mm

Net Weight 180kgs STANDARD ACCESSORIES Long Travel mmwm

£689°00
£629.00
FEATURES

= Variable Speed Spindle

= Davetail Column

= Tilting Head

+Wide Spindle Speed Range

Table Size 500 x 140mm

Spindle Taper MT2
Speeds Variable 50-2500rpm
600w

Motor
Weight 90kgs

6" x 5" x 41/2” Open

Angle Plate

12" Precision Angle Levels
£116:80 £99.00

| 4"x 6" Belt and Disc Sandex
£74-99 £69.00 |

Digital Quill
Suitable for Bridgeport style :
turret mills. \ Hoist

£175:95 £155.00 s £4.50 | 250kgs

pr'iceé include VAT. Delivery to UK mainland — exclug‘ certain Scottish postcodes.

a —

-£69:00°
£60.00

T:+ 44 (0)1708 523916 email: machines@tphmachines.co.uk

Chester Machina Tools, Chwyd Close, Hawarden Industrial Park CHESTER CHS 3PZ

T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email: sal
Midlands Showroom: Unit 4 Plant Lane Business Park, Plant Lane, Burntwood, Stafis, WS7 3JQ Tel 01543 448940
‘Southexrn Showroom: TPH Machine Tools, Fairview Industrial Park, Rainham, Essex, RM13 8UA

= Lifting Capacity
Aton

Lifting Range
_ 02i%0nm’

‘Working Ran

nfluuﬁ ¥
B60-1240mm

1 ton Crane

£177.00 or £139.00

Collected at Chester or
Midland Showroom

ss otherwise aated)"lsrices'véiid

for duration of this issue only. {
(i Rzl ) J

i com

INet Weight
25Kgs

Disc Size 6"

Belt Size 4"x36"

Table Size 216 x 1.46mm
Mator 370w

Net Weight 25kgs

Working Speed  0-14000rpm
[Power 110k
[Drive Flexible Shaft

'Drill Chuck 0.3-4mm
INet Weight 2.3kgs

Flexi Drive

£109:00 £89.99

—
S Capacity

Min operaling
distance

Max operating
Distance
N 358mm
w Weigh!
ks
8 ton Press
£134:55 £119.00

|



