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Pro Machine Tools Ltd

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

ZusWNWARECN 1=:%-..,- .

F1410LF

F1410LF
high sprad

Made in Germany

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)
Quil! Stroke 50mm

Machine bed 700 x 180mm

Wabeco produce precision made
machines by rigorous quality control
and accuracy testing. All lathes and
mills are backed by an extensive
range of tools and accessories.
Wabeco machines are quality rather Eanack
than far eastern quantity. Stamford

E m n n Lincolnshire
All mills and lathes can be supplied PE9 3DW

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

GOLematic

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

www.emcomachinetools.co.uk

Pro Machine Tools Ltd

17 Station Road Business Park
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ON THE EDITOR’S BENGH
Dave Clark's commentary.

Dial Indicator/Dial Test
Indicator Accessories

Harold Hall makes some useful setting
up aidls.

The Stepperhead

Muiti-Mode Machine

Alan Jackson describes his gold medal
winning lathe.

Building A CNC Router
John Rutter looks at the spindle motor.

An Introduction To Milling part 5

Donald Brymer looks at dividing.

Z-Axis Readout For
The Super X1L Mill

David White modifies his miling machine.

A simple Millin?

Machine Table Feed

Wilf Baker makes a quick bolt on
attachment for his mill.

Clarkson Tool And Cutter
Grinder part5

Mike Haughton continues his look at a
this versatile cutter grinder.

First Steps In 3D Design
Linton Wedlock introduces his new
series on basic 3D design.

The 2009 Harrogate Exhibition
Dave Fenner takes a stroll around this
major exhibition.

To Die, Now!

(Better Than ‘Yesterdie'?)

David Piddington continues his look at
dieholders.

A Pump Gentre For

The Lathe Or Mill

Dave Fenner makes a tapping aid.
Fireside Reading

Scribe A Line

The Model Engineer Web Site

July 2009

Subscribe today and
SAVE up to 13%

See page 8

Linton Wedlock designed this
litle oscillating engine with
Caligar trueSpace.

See series starting on

page 32.
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The Hallmark

world’s
constru

GUILDFORD MODEL ENGINEERING SOCIETY

THE 42nd MODEL STEAM RALLY
& EXHIBITION 2009

Model Engineering Model Aero Engines and much more...

Exhibition Model Railways
Steam Train rides from 00 to 7%"
Model Traction guage

Engines Trade stands
Model Boating Refreshments

Pools FREE Car Parking 16 FREE

18th & 19th July 2009 - 11am - 5pm each day

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

!;"I&ningway

126 Dunval Road, Bridgnorth Shropshire WV16 417
United Kingdom

ADMISSION
Adults £7.00

Senior Citizen £6.00
Children under

Email:Info@hemingway

Stoke Park, London Road, Guildford, Surrey GU1 1TU @ TelfFax: +44 (0) 174

Visit our website at: - Www.gmes.org.uk

www.hemingwaykits.com

¢+ Versatile and easy to use
* Simple resharpening

* Roughing and
finishing cuts

e Square shoulder facing

¢ Round nose work
(using round HSS)

s Point radius

* No special cutting
tips needed

e 559 & 60° Thread cutting

the work piece.

The Diamond TooI Holder

Designed and manufactured in Australia since 1985, the Diamond Lathe Tool
Holder is unique in that it holds any standard piece of 14" square or round
High Speed Steel at a tangential angle to

Due 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.

Four sizes are available, from mini lathes up to full size tool room
lathes. All holders come complete with grinding
jig, hex key, one square HSS tool blank and detailed
instructions.

(using same jig)

¢ Tool bits easy to replace

For more information and ordering, visit our website at

eccentricengineering.com.au Grinding Jig




Arc Euro Trade

Unbeatable Value Engineering Products by Mail Order

Big Savings on SIEG KX1 and KX3 CNC Mill Bundles

Buy a SIEG KX1 CNC Mill and get a full

Mach3 license and an ER20 Collet Chuck

and 8 Collets* FREE (worth £221.00)
Available Now

* Included are: 2, 3, 4, 5, 6, 7, 8 and 10mm ER20 collets + C spanner

Buy a SIEG KX3 CNC Mill and get a full
Mach3 license and an ER25 Collet Chuck

and 6 Collets* FREE (worth £208.50)
Book now for July 2009 delivery

Now with NEW
5000rpm spindle
motor

* Included are: 4, 6, 8, 10, 12 and 16mm ER25 collets + C spanner

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

based Mach3 CNC control software.

Features

Precision Ballscrews

Direct Drive Hybrid Stepper Motors

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

1x Extra Stepper Driver for 4th Axis pre-wired with External Socket
Closed Loop Brushless DC Spindle Motor

Variable Spindle Speed under Full CNC Control

Toothed Belt Spindle Drive (No Gears)

Limit Switches and Homing on all 3 axes

Fully Covered Bedways
Emergency E-Stop Switch
Chuck Guard Switch

UK based on-line support

2N
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KX3 Stand

b £221.00

10 Archdale Street, Syston, Leicester, LE7 1NA

Specifications: KX1 KX3

End Milling Capacity 10mm 25mm

Face Milling Capacity 20mm 80mm

Drilling Capacity 10mm 20mm

Effective Table Size 400x145mm 470x160mm
Lubrication Press Button Qilers | One-Shot Qil System

Table travel - X axis

260mm

295mm

KX1 Carriage £60.00

KX3 Carriage £60.00

KX3 Stand Carriage £40.00

KX3 + KX3 Stand Carriage £60.00
(Most UK Mainland destinations)
Offer expires on 31st July 2009
Offer is subject to availability.

All Prices Include VAT

Table travel - Y axis 115mm 150mm

Head travel - Z axis 185mm 275mm
Ballscrew Size (Dia./Pitch) 12Zmm x 4mm ) 20mm x 4mm
X axis Motor 1.35Nm 4Nm

Y axis Motor 1.35Nm 4Nm

Z axis Motor 22Nm 6Nm

Throat 140mm 190mm

No. of slots on table 3 (8mm) 3 (12mm)
Positional Accuracy 0.01 0.01

Spindle Taper MT2 R8

Spindle Motor 500w Brushless DC | 1000w Brushless DC
Spindle Speed 250-7000rpm 150-5000rpm

Max. Spindle Motor Torque

1.8Nm @ 1500RPM

6Nm @ 1500RPM

Power Requirement 230v AC 50Hz 230v AC 50Hz
Overall Dimensions (w/d/h) 630x630x630mm 850 x 900 x 940mm
Max Space Required (w/d/h) | 910x 630x730mm | 1145x900x940mm
Shipping Dimensions 760x760x790mm 1020x1000x1120mm
Weight (Net/Gross) 86/120kg 201/240kg

Bundle Price £2,395.00 £3,495.00

Genuine SIEG KX1 and KX3 machines are only available in the UK from
Arc Euro Trade Ltd. Any other CNC machines sold by others in the UK using KX1 and KX3
model numbers are imitations or clones. Also, other CNC machines sold in the UK using
“KX” model numbering styles are not SIEG machines. Only genuine SIEG KX1 and KX3
machines will be supported by SIEG, Arc Euro Trade Ltd and the smallCNCsupport forum.

Visit us on-line at: WWW.arceurotrade.co.uk to see the fun 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
AT S e




All prices include

Engineering SUPP“ES VAT and Carriage
Online Catalogue - www.chronos.ltd.uk

1KG CASE HARDENING THE BITTLESTON VERTICAL STEAM ENGINE
COMPOUND A 12mm stroke 6.235mm bere (0.472" x 0.250") Oscillating vertical steam
engine ready for connection to an air or steam supply. Will run well if
CODE  PRICE installed on a Mamod or similar boiler. Supplied with 1/8* pipe fittings
mxsop  £24.05 and olives for inlet and exhaust (unit tapped 1/4" x 40ME), the unit
g stands 71mm (2.795") tall with a base measuring 50mm: (1.969%) in
diameter. The base is tapped M6 to allow fixing to a stand/model or a CODE  PRICE
base with boiler. The flywheel measures 32mm (1.260") in diameter. The
unit is made in the UK. psearz £33.95
SOBA 6" ROTARY TABLE, VERTEX ROTARY TABLES AHE op i
TAILSTOCK & DIV PLATE SET oo sz mcE ?Ehdﬂ
L& xciss  e"7isomMm £165:00 £125
CODE  PRICE - A Xcis6  /200MM £23500 £190.00 4 ACCESSORlES“ FOR SOBA &
xcies £150.95 i- nall XC157  10"/250MM £365:00 £310.00 = $'ﬂ:_r\ul’EFlTE)'( 6" TAB LESPR!CE
f XC165  SET6T NUTS £ 6.00
XC166  SET T NUTS, STUDS & CLAMPS £15.00
ﬁ%’; XC167  TAILSTOCK £47.95
. «> XC168  SET 3PLATESETC £35.00
i SOBA 4" HZ/NT ROTARY TABLE MORSE TAPER CHUCK ADAPTOR
SOBA 3" ROTARY TABLE CODE PRICE SUITABLE FOR ROTARY TABLES
EXCLUSIVE TO CHRONOS XG0 £72.00 XC164, XC155 & XC156
s il i SET OF T NUTS, smbs ETC X016 2T MYFORD THRE £19.05
. 3 ; XC169  2MT MYFORD THREAD X
D= e | cooe PR XC170 3MTMYFORD THREAD  £32.95
( % : MX63 £15:60 £12.00 | xc171  2mT BOXFORD THREAD gggg
- | NEW TAiLSTOCK || xc1713  3MT BOXFORD THREAD ;
[ # CODE  PRICE
" xc1s4  £59.95 [

MX61Z £39 95!

i 3 =5 b TS Pl B B st [ f pes il L

SOBA 4" HZNT TILTING ROTARY 80mm CHUCKS ON MOUNTING PLATE TO

TABLE SUIT XC164, MX60 & MX62 ROTARY TABLES
' CO0E TYPE PRICE
“ Witz £55.00
e £70.95 j %}‘ =. ot ii‘iﬁ £46.00

| SET OF T NUTS, STUDS ETC

_I_ Mm ELS-W £12.00

I i I

|l] SOBA 4" HZNT ROTARY TABLE

WITH 2MT BORE
CODE ITEM PRICE
- | wxr0 4 RoTARY TABLE £99.00

MX68 TAILSTOCK £47.95 (5 P
MX69 SET 3 DIVIDING PLATESETC  £35.00 5 /8
W ?
5 "

SET OF 10 IMP SOBA HSS CENTHE
DRILLS ASSORTED BSI-BS6

VERTEX BSO DIVIDING HEADC/W &
3 JAW FITTED CHUCK!

TAILSTOGK 3 PLATES

ALSO INCLUDED

CODE  PRICE
Gx45  £299.00

NEW STYLE SOBA
100MM ROTARY
TABLE WITH 2MT
CENTRE

CODE PRICE
111310 £69.95

SET OF 12 MET SOBA HSS CENTRE
DRILLS ASSORTED 1-5mm

SOFT BLANK END ARBORS R8

Standard R8 Shank - tapped 7/16 UNC.
Blank end is 1 1/8 Diameter and 1" Long

CODE  PRICE
GX51 £8.95 EACH

CODE  PRICE
| 133000 £24.00

__

SOFT BLANK END ARBORS 3MT

SOFT BLANK END ARBORS 2MT =
TAPPED 3/8 BSW. BLANK END IS Tapped 3/8 BSW. Blank end is 1" Diameter See us at: =
1* DIAX 1" LONG and 1" Long i y E:
CODE  QTY gr%% il LEAMINGTON SPA -I
ms 1 €560 EACH | ENGINEEING SHOW |
October 16th-20th ||

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

1582) 471900 5Lines Fax:(01582) 471920 Web: www.chronos.ltd.uk Email: sales@chronos.
Cl'l'\'ONOS LTD , UNIT 14 DUKEMINSTER ESTATE , CHURCH STREET , DUNSTABLE , LU54I-I'U



NEAR M&/MS
INTERCHANGE

FREE
5 MILES FROM M5

JUNCTIONS 14 OR 16 P A R K ’ N G

THE LEISURE CENTRE

THORNBURY
NEAR BRISTOL - BS35 3J8

AUGUST 21°, 22'° & 23™ 2009

FRI 10aM - 6P SAT 10am - Spm SUN 10aM - 4pm

BRISTOL MODEL ENGINEERING
AND HOBBIES EXHIBITION

e

SPECIAL CENTENARY SHOW

ADULT £8.00 SENIOR £7.50 JUNIOR £3.50 FAMILY £18.50 (2+3)
3 DAY AND ADVANCE TICKETS ALSO AVAILABLE—SEE BELOW

FOR FURTHER INFORMATION PLEASE

TEN,

& 25 7
N VISIT OUR WEBSITE: |
www.bristolmodelengineers.co.uk
OR CALL 0117 967 5878 |
o "C/ AL ATTRACTIONS CORRECT AT TIME OF GOING T0 PRESS, BUTMAY || YEARS OF BRiISTOL
050" BE SUBJECT TO CHANGE OR CANGELLATION N wi

REGISTERED CHARITY NO. 1094274

GOOD INFORMATION

GOOD READING
GOOD VALVE

Myford Series 7 Manual + Bradley + £ 9.90
A welcome return of this book, which has been out of print
for some time. This is the ‘classic’ book on the ‘classic’
model engineer’s lathe - the ‘7" series from Myford. It covers
the features of the various models, installation, and how to
use the machine including, for example, milling, gear cutting,
taper turning and repetition work, as well as everything to
do with turning itself. Covers the ML7, ML7-R and Super 7
models, And, of course, a lot of the information here can be

)

applied to any lathe. 232 pages, full of B&W photos, W A,
diagrams, formulae and charts. Paperback. - ‘“’Qﬂ-.%'
How to Run a Lathe « 1942 « South Bend *£8.30 7 ° 10008 <
For years Lindsay and ourselves sold 1000s of copies of the [= 50\&* L
1966 edition of this great book - then “South Bend” put the Lﬁ
price through the roof... Now Tom Lindsay has reprinted the Anis

the two editions, but the main text is identical - most of the
changes are in the photos, with different hairstyles,and some-
times lathes. As a book to keep by your lathe (whatever
its make) for everyday use, this really has no equal - buy a |
copy. 128 page illustrated paperback.

Lathe Operations « 1937 « Barritt * £ 14.70
The best lathe book we have seen that gives instructions

for specific machining operations. Produced by the | ”
American Technical Saciety and intended for students, you | o

get specific sections on the lathe, lathe tools and screw |

threads, plus 50 “job tickets” demonstrating a particular t

machining operation with both text and sketches of set- iw----«-w
tings. You may not need to do the specific jobs shown, but |

they really illustrate a lot of skills you will probably need L
to use at some time. |64 page larger format paperback.

Sheet-Metal Pattern Drafting & Shop
Problems ¢ 1922 « Daugherty * £ 15.85

This book is all about how you lay out a pattern to be
used for cutting sheet material which is then bent, |==% el
folded and soldered into odd shapes such as water cans “ S
and roof ventilators - in other words it is a book of |
geometry. Working rather like Lathe Operations above, it
looks at unusual shapes and then describes, in detail, the calculations involved in
laying out for those shapes.What this book does not tell you is anything about
cutting, bending or soldering the sheet metal - it is solely concerned with laying
out, the process of which is very well covered. 173 pages. |53 drawings and | 14
photos. Landscape format paperback.

Chucks Review & Restoration » £ 6.15

Selected articles from MACHINERY MAGAZINE of circa 1913-
1917, this is a useful book for anyone coping with a chuck
that has gone out of true, as it contains a lot of useful ideas
on how such a chuck can be brought back into line. Also
included are detailed descriptions and drawings of virtually all
types of chuck the amateur will come across. 48 pages. Over
80 detail drawings. Softcover.

Precision Lead Screws, Gears, and
Pantographs - £ 6.15

More articles extracted from MACHINERY MAGAZINES from the
20s, mainly of interest if you are cutting small gears or
considering pantograph engraving. As with many of these
books, the applications considered were industrial, but they
also have application in the workshop of today’s model engi-
neer. 48 pages. 52 photos, drawings and diagrams. Softcover.

Shapers « 1943 « Stlerl * £9.75

Tom Lindsay says "there seems to be a shortage of good
books on shapers. This not only tells you how to run a
shaper, it does it quickly and clearly. You get a how-to book
that is easy to read". And that just about sums it up - this is
a really useful book if you are operating a shaper. 180 page
well illustrated paperback.

Prices shown INCLUDE U.K, Post & Packing ST

{overseas custamers please allow [ 0% extro for delivery)
Mail Order (no stamp required in the U.K.) to:-

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 &UB
Ve Tel: 01373-830151 Fax: 01373-830514

Secure on-line ordering: www.camdenmin.co.uk
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In the workshop

At last | have managed to get editing
three magazines every four weeks
under control. | am making myself more
efficient and am already downtoa 52
day week working 9 to 5 and some of
Sunday afternoon. (Feel free to phone
me outside those times.) It will soon be
back to a 5 day week now the website is
running reasonably efficiently.

This has meant that | have started to
get back out into the workshop and the
first task this month was to put the new
digital readout onto the Tom Senior mill.
| say new but | purchased it well over 18
months ago when | was still living in
Poole. | have fixed the X axis on and that
is working fine but | still have to fit the Y
axis. | have enough aluminium angle
and other odds and ends to fabricate the
brackets so hopefully this will be fitted in
this coming month. | think a readout is
essential on a mill as once you get used
to using it, and to relying on it, the
speed that you can produce quality work
is amazing.

A typical job would be to mill the ends
on a length of bar to, say 180mm. If you
have no readout fitted, you have to mill
one end, move to the other end, lightly
clean up the second end and measure
the overall length then work out how
much to take off to make the bar to size.
If you are like me, you will take another
cut almost to size then measure again
and work out how much left to come off,
move the table and take the finishing
cut.

MNow consider doing this with a read
out. Same setup, 10mm cutter in the
collet chuck. Clean up the first end and
set readout to zero. Move to the other
end of the job; mill the second end to
190mm on the readout (180mm + 10mm
= 190mm) and job done. Wind back to
the start and then move Smm along the
bar. Zero the readout and the spindle
centreline is on the exact edge of the bar
ready for drilling in the X axis. Put an
edge finder into the collet and find the
edge of the bar. Zero the readout, move
over half the diameter of the edge finder
diameter and you are again on the edge
of the material in the Y axis ready to
drill.

It sounds simple and it is. Once you
start working with a readout on the mill,
you will wonder how you ever managed
without one.

July 2009

ON THE

EDITOR’S BENCH

Readout on a lathe

While | recommend you fit a readout

to your mill if you don't already have
one, it is nowhere near essential on a
lathe. It would be far better to use a
multi position stop in the Z axis direction
{longitudinal travel). Yes, a readout
might be useful in the Y (crosswise)
direction but it is by no means essential.
The only reason | would fit a readout

to a lathe would be onthe Y axis as a
rough guide to how much | am taking
off as | tend to forget that one thou on
the dial takes two thou of the diameter.
What would be much more useful on
the Y axis would be a zero setting dial.

| have fitted one to my Myford ML7R
and use it all the time. They are readily
available from Myford as a spares item
at a very reasonable price. They have
100 divisions so are well suited to any
lathe with a 10 TPI feedscrew to the
cross slide. They are very easy to fit,
being a 15 minute job - 10 minutes to
find a suitable spanner and 5 minutes
to fit the dial. (Try a bike spanner as you
need a thin spanner for this.)

Another lathe

At the Myford open day, | purchased

a lathe from Harry Paviour, one of the
judges at the Model Engineer Exhibition.
| had been after one of these little lathes
for a while and this one with a lot of
equipment was just what | was looking
for. It is one of the old Emco Unimat SL
lathes. This is the one with two round
bars of steel for a bed. Although it will
be very useful for small components,
both drilling and milling, the main
reason for buying it was so | can use the
mandrel spindle and motor on the cross
slide of the Myford, either mounted
horizontally or vertically on a pillar for
drilling and light milling in the lathe.

Aquamarine

| don't know if it was the recent visit to
the Myford open day but the Myford
aquamarine colour is beginning to grow
on me. | used to find it a bit garish but
after being surrounded by several new
aquamarine Myfords at the show, | am
getting used to it. So, | have decided
that with interest rates at pennies rather
than pounds | might as well invest some
of the children’s inheritance in a newish
Myford. | have gone for a Super 7 plus,
the one with the 1 inch spindle bore

and also selected one with a gearbox
fitted. This was apparently a one owner
machine and the gentleman who owned
it only used it occasionally.

| also decided to keep my old ML7R as
it has had very little use and | can set it
up in a different way to the new one. |
don’t think you can use the Myford multi
way stop and the Myford taper turning
attachment on the same machine at the
same time so one machine (probably the
new machine) will have the multi way
stop fitted and the old machine will have
the taper turning attachment fitted. | will
also be keeping my eye open for a
My ford capstan turret, the bed mounted
one rather than the cross slide one, to go
on the ML7R. The only drawback to this
might be the price and the carriage
charge.

Williamson Engine
| have long admired the Williamson
engine described by Tubal Cain in the
Model Engineer magazine. | decided
to ask on a model engineering Internet
adwvertising site if anyone had a set of
castings for this lovely little engine. A
few days later an email arrived offering
me the Williamson at a fair price. Money
changed hands and | have yet another
engine added to the growing pile in the
workshop cupboards. This time however,
| have the time to build it and the fully
equipped workshop to do it. If you are
after an engine kit or a tool or anything
model engineering related, please put an
advertisement in our wanted section at
www.model-engineer.co.uk

Who knows, you might just get a
bargain or alternatively, you can
advertise that unfinished project and
make a bit of cash and free some space
up as well.

New locomotive and vacuum
engine series

Our sister magazine, Model Engineer
has just started two new series. The
first is Charlie, a Southern Railway Q1

in 3%2in. gauge especially designed for
the beginner in locomotive construction
and the second is a vacuum engine by
everyone's favourite stationary engine
designer, Anthony Mount. This is also
an ideal beginner’s engine as it only has
about 50 component parts to it. Castings
for both series can be obtained from
Polly engineering. &



DIAL INDICATOR/DIAL TEST
INDICATOR ACCESORIES ©

Harold Hall concludes his look
at these useful accessories.

ollowing on from the last issue

where we covered the simpler

items and the main uses for the

itemns that make up this kit of

parts, in this issue we have a fine
adjustment unit and will consider other
possible uses.

Fine adjustment unit (part8)
Frequently it is required to finely adjust
the position of the indicator so that it
displays the required value, zero in most
cases, and often, using the machine’s feed
screws will provide this facility with ease.

However, there are occasionally instances
where this is not possible and some
other means of fine adjustment would be
helpful. Such a facility is almost always

incorporated into the most commeon forms

of surface gauges and magnetic base
assemblies.

The fine adjustment unit illustrated in
this article provides such adjustment and
is something a little more demanding to
manufacture than the very simple items
that make up the rest of the kit of parts.

Most important is the absence of
clearance between various items so as to
ensure that there is limited back lash or
sideways movement that would affect the
accuracy of the reading being taken.
Sideways movement is easy as the two
lock nuts (H2) on the pivot pin provide

adjustment for closing down the body (8e)
onto the arm carrier (8b). This is of course
assuming that there is very little clearance
between the two parts in the first instance.

These nuts should be tightened so as to

make the assembly a little on the stiff side
to counteract any backlash that will
inevitably be present.

Photo 12 show an application for this
item where in this case the angle plate is
being tested to check if the top surface is
parallel with the base. The setup uses the
base mentioned below but this is a little
on the light side for this application. On
the left is a base made from a casting
available from CES (Ref. 2) that | would
normally use but the user could of course
make the base from thicker material to
provide extra weight,
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8. ADJUSTABLE ARM

it [
| 8f )
2
=
5 (5 )
b T [
f/é-\\
| 8a PART VIEW SHOWING
W l\‘H. POSITION OF 8f
=
,.'KBb\J
- S g

H1 - M3 x 6 SOCKET SET SCREW, 1 OFF

Photo 12. Showing a typical use for the Adjustable Arm.
The photograph also shows an alternative base. (Ref. 2)

Photo

13. Three
parts make
up a very
useful mini
instrument
makers vice,
in this picture
being used
to shape a
part for a
model of a

jil Monmouth
'S Farm Wagon.
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MATERIAL: 12 x 12 STEELQ70M20 QTY: 1 QOFF THREAD M3
8b. ARM CARRIER
8d. SCREW
Non dial indicator uses |
There remain just two other items that can i ! EER 4
be made which between them open up a o i |
wide range of other uses. = __T__I______________I__ Y
1 | Bl i
Base (part 9) ' f jo
This is a very simple item but it needs the - 40 P}
centre of the base to be relieved to ensure = =
that it sits cleanly on the surface plate or other 60
location. Even with that done the remaining
i - % 6 - = S ]
edges will need scraping or lapping to ensure A B b‘
that it sits on the surface plate without rocking. | ; |
Typical uses for this item are illustrated in the } | ! Ny
photographs that follow. o i ®
Clamps v L |

These operate in the same way as a
toolmaker's clamp but are shaped quite
differently, a major feature being the small
circular extension on the back end that
enables them to be held by one half of a
swivel joint or the table mount.

Manufacture is straight forward but the
following approach is to be preferred. First,
drill tapping size holes for holes A and B with
B being drilled fully through and A only part
way as per the drawing, This will ensure that
after slitting the holes will line up when they
can be tapped or opened up as is required.
Slit on the milling machine using a slitting
saw but this will need finalising using a hack
saw to separate the two parts fully. These
clamps can be very useful if used in isolation
from the rest of the kit as mini toolmaker’s
clamps and with the other parts they can fill a
multitude of other uses as some of the
following photographs show,

Mini instrument makers vice
Three items make up this assembly as
should be obvious from photo 13 in which a
small item for a model farm wagon is being
finally shaped.
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SECTION A-A

9. BASE

75

HOLE: 6.5, COUNTERSINK @14
RELIEVE BASE AS SHOWN 1mm DEEP

MATERIAL: 50 x 10 STEEL 070M20, QTY: 1 OFF

Magnifying glass stand

Photo 14 shows the system being set up as
a magnifying stand. In this photo a centre
punch is being accurately positioned.
When in position the stand can be remowved
with the free hand and the hammer picked
up to tap the head of the punch.

o

—

10. CLAMP

(=]
o0

Machine guard

The guard suggested here is not of the
type to prevent accidental access to the
moving parts, though it may help, but
just to protect the machine user from
flying fragments of hot metal. This can
particularly be a problem when machining
square material on the lathe. A typical
example on the milling machine is shown
in photo 15 but a similar set up would be
equally appropriate for use on the lathe.

Heavy duty helping hand

This is shown in photo 16 holding a

small PCB to enable the components to
be placed and then with it swung down
the board is positioned so that the leads
can easily be soldered. If there was a
need to hold two parts together whilst
they were being soldered then each one
could be held in a clamp with these being

HOLES (BEFORE SPLITTING):
A. 3.4, 18mm DEEP
B. 3.4, THROUGH HOLE

HOLES (AFTER SPLITTING):
A. 5/32" x 40ME

B. 5/32" x 40ME

C. 4.5 x 2mm DEEP

D. 4.5, THROUGH HOLE

10a. BODY

---- GUT INTO TWO PIECES AS SHOWN DOTTED ----

MATERIAL:
@16 STEEL 230M07

QTY: 1 OFF

Photo 14. A magnifying glass added to
assist with intricate tasks, locating a cen-
tre punch in this case.

Photo 15. The guard in this picture is not
intended to prevent contact with the
moving cutter, though it may help. Its in-
tended purpose is to protect the operator
from flying fragments of hot swarf.

3

Photo 16. Being used as a heavy duty .
helping hand for assembly.

positioned to bring the parts together for
soldering or brazing. A magnifying glass
could easily be incorporated making ita
heavy duty version of that commercially
available. ®

References

2. Dial Test Indicator base casting Ref. 523,
the base seen in photo 12 uses just rd

of the casting’s length. From The College
Engineering Supply, 2 Sandy Lane,
Codsall, Wolverhampton.

WWS8 1EJ Tel. 08451 662184

E-mail sales@collegeengineering.co.uk
Web site www.collegeengineering.co.uk

MATERIAL:
@12 STEEL 230M07
QTY: 4 OFF

10b. CLAMP SCREW
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THE STEPPERHEAD
MULTI-MODE MACHINE ©

VERTICAL MILLING

Alan Jackson continues
his description of this
versatile machine.

Headstock
To maximise rigidity the lathe mandrel,
bearings and headstock attachment to the
vertical column, were all made as massive
as possible. The lathe mandrel has a 1in.
dia. bore and the chuck is attached using
a camlock style fitting, photo 20. D13 is
the smallest size in the camlock standards,
which is still too big for the Stepperhead so
| ewvolved a simpler smaller version. It has
the great advantage of being able to run
forward or reverse safely and the chuck can
be easily and quickly removed. No more
stuck chucks and broken back gears.

| selected the largest taper roller hearings
that could be fitted into the headstock
block of 45 and 40mm bore which are 75 &
68mm o.d. The headstock was made from
a solid 100 mm square by 150 mm long
cast iron block. The vertical column
extends through the block and provides
the mounting for the horizontal overarm,
The headstock block and vertical column
assembly were bored together for the
lathe mandrel. Contoured clamp bolts lock
the headstock to the vertical column and
allow radial adjustment relative to the Vee
groove in the column, photos 21 and 22.
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camlock fittings.

Photo 20. Collet chuck showin

A

b

Photo 21. The heastockred
out for the bearings.
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Photo 24. The column showig
the triangular key.

A three-step Poly Vee pulley, fabricated
and turned from 10 mm thick aluminium
alloy sheet and a 60-tooth gearwheel for
the mandrel stepper motor are fitted to
the outer end of the mandrel with
minimum overhang. The main motor
could be located in many positions but |
choose to mount it below the bench on
the vertical column as this maintains the
pulley centre distance, photo 23. It is as
far away from the stepper motors as
possible and well protected from swarf
etc. and symmetrical for either rotation
direction. The motor is a 430watt 1400
rpm three phase motor operating from
240v AC via an inverter. On/off, Speed
and Direction are all selected at the
control panel. The power output seems
quite adequate.

The pulley sizes have been selected so
that the belt tension is the same on each
set of pulleys. A rectangular cut out is
required in the bench for the belt drive,
This simple direct arrangement eliminates
countershafts and clutches etc. which
helps to achieve a quiet, smooth
operation, see photo 19 in MEW issue 150.
The flat reference faces of the headstock
body are useful for setting up items on the
cross slide.

Photo 26. The key can be removed to rotate be headstock.

Vertical column

In order to keep down the headstock block
and the overarm block sizes the column
has its upper section reduced from 75mm
dia to 70mm dia. It is made from a solid
3in. dia x 450mm long mild steel bar. Four
24mm dia. x 250mm long holes have
been bored in the lower section to reduce
weight. A thick wall tube could have been
used but it was not easily available. The
radial triangular groove is cut the full
length of the lower section, photo 24.

The motor is mounted directly on the
vertical column via a wooden spacer with
thin rubber spacers used to set the belt
tension and give some flexure for easy
belt changing.

Bed block

This is made from a 120mm square by
150mm long Cl block. Tapered dovetails
are cut into the sides for the bed bars.
The elevating worm, wormwheel and
screw are all in line and contained and
guided in the bed block. A ball thrust
bearing is fitted at the worm shaft. The
elevating screw is positioned as near as
possible to the centre of gravity of the
moving components.

To avoid the possibility of the clamped
column being unclamped and dropped,
the elevating screw has a lower extension,
which pushes down on the motor plate
preventing the elevating screw being
lowered when the column is clamped.
This avoids the potentially dangerous
situation whereby the raised and clamped
column and headstock assembly could be
unclamped and allowed to drop if the
elevating screw has been wound down
while the column is clamped. The column
can be, adequately locked by the
triangular gib lock. It has not yet been
found necessary to use the two bolted
clamps, which are also available to lock
the column. These bolts would be
required if the triangular gib is removed
for say taper turning, photos 25 and 26.

Saddle and saddle drive

A conventional lathe saddle requires a
drive connection from the lathe mandrel.
Usually a gear train from the headstock
transmits power to a horizontal leadscrew
running from the headstock to the tailstock
end of the lathe bed. The leadscrew

is carefully located so that it drives

the saddle with the minimum twisting
moment to the saddle (racking).

Model Engineers’ Workshop



Consider such a lathe using the
leadscrew to drive the saddle to take a
cut on a Tin. dia. bar in the chuck. The
leadscrew pushes or pulls the saddle to
overcome the force at the cutting tool.
The resisting force at the cutting tool
produces a twisting moment to the
saddle. The saddle sliding along the lathe
bed absorbs the twisting moment. If the
fit between the saddle and lathe bed is
very good the saddle will slide smoothly
along the bed producing a good finish on
the turned bar. If there is any slack
between the saddle and bed, the saddle
will be twisted until the slack is taken up.
This action can result in the saddle
twisting and releasing as it slides (walks)
along the bed, the resultant finish on the
bar mirrors this action. The long
unsupported leadscrew is also prone to
flexure due to the thrust, These
conditions prevail whether the cut is
towards or away from the headstock. In
an ideal world the cutting tool would be
pushed and guided in line with the cut
reducing any twisting moment to zero.

The Stepperhead saddle drive and
control is located at the tailstock end of
the bed and eliminates the need for an
apron attached to the saddle. There is no
need for the leadscrew to mechanically
interconnect with the mandrel because
this is done electronically. This avoids a
lead screw having to run the full length
of the bed. Placing the leadscrew high
and central minimises the racking effect
on the saddle and is possible because
the tailstock clears the bed. | think that if
you tried to push the saddle along the
bed with your finger this would be the
best spot to push. To maximise the
stiffness of the leadscrew it is fixed
rigidly to the saddle and is as short as
possible. The saddle drive thrust
provision is also provided at the tailstock
end of the bed. This avoids thrust
provision at the saddle, which would be
required for a rotating leadscrew.

The saddle is narrow and is guided by
the front bed way. The rear bed way only
contacts the saddle on the rear dovetail
and, of course, the top. The saddle can
be moved by the geared down
handwheel. A 1:8 ratio provides 0.500in.
movement for one complete rotation of
the handwheel. The saddle stepper
motor can be engaged or disengaged for
automatic or manual operations. When
the stepper motor is engaged the saddle
can be manually fine fed via the
incremented feed dial on the stepper
motor when the motor is switched off.
This is useful for setting up Z axis
operations. The three gearwheels that
give a 1to 8 ratio at the handwheel
generate a small amount of backlash
(the gear centres could probably be
closer) but the mesh between the
stepper motor worm and the wormwheel
and the leadscrew to the wormwheel can
be adjusted to minimise backlash in the
stepper drive. The leadscrew guide
bearing block can be shimmed to adjust
the mesh and the fixing arrangement at
the saddle allows the leadscrew to be
centralised by this bearing. Two
opposed, angular contact ball bearings
at the worm shaft absorb the axial
thrust. Hopefully this design reduces
inertia and start up forces of the saddle
assembly, which assists the stepper
motor drive.

July 2009

Cross slide

A conventional lathe cross slide is usually
operated via a feed screw moving the nut
attached to the cross slide, The extent of
travel is limited by the necessary location
of the handwheel. The method used by
the Stepperhead is unconventional but
offers some advantages. The free space
under the tailstock allows a full width
saddle, rather than the conventional
wings each side of the tailstock and
permits this design.

A non-rotating feed screw fixed to the
side of the cross slide meshes with a
centrally positioned worm wheel. The
operating handwheel rotates a worm,
which meshes on the opposite side of this
wormwheel. Handwheel rotation rotates
the worm which rotates the wormwheel to
move the cross slide. The handwheel shaft
and worm are located 10 degrees from
directly opposite the cross slide feed
screw so that the axes of the feed screw
and worm converge. The wormwheel
pivot position is adjustable between these
converging axes to position the
wormwheel for minimum backlash with
the worm and feed screw.

However the main advantage with this
arrangement is that it allows unrestricted
travel for the cross slide and positions the
handwheel away from the cross slide
movement. The 250mm long cross slide
can travel the full 250mm. In fact the
longer the cross slide, the longer the
travel. This is very useful for milling
operations etc. A full length tapered gib is
used to adjust the slide. It is in essence
similar to the rack feed saddle drive on
conventional lathes but has the advantage
of being adjustable for backlash. It is
enclosed and well lubricated and the feed
screw component sizes are maximised to
reduce wear.

Cross slide stepper motor

The stepper motor drives a 20-tooth
wormwheel mounted on the cross slide
operating shaft. The drive worm is fitted
directly to the stepper motor so that one
turn of the stepper motor will move the
crass slide 0,005in. The stepper motor
drive can be engaged or disengaged

via the actuating lever, which rotates an
eccentric sleeve.

This arrangement conveniently positions
the stepper motor out of the operator's
way and allows an unobstructed surface
for the cross slide. A large metal sheet can
be mounted on the cross slide because
the stepper motor drive components are
lower than the top surface of the cross
slide. The operating cable is contained in a
tube under the bed, which moves radially
as the saddle is moved along the lathe
bed (a pivoting joint is located at the
stepper motor). This keeps the cable
protected and high under the bed for
cleaning access.

Tailstock

Building the tailstock into the overarm

has advantages in weight saving and
rigidity by eliminating the need to slide
and clamp the tailstock along the overarm.
The tailstock can be moved along the bed
when the clamps at the headstock and bed
are released.

Aclamp arrangement at the headstock
would hawve still been necessary even if the
tailstock slid along the overarm. The
tailstock body is made in cast iron. To

reduce weight the cross members are
made in aluminium and the vertical tubes
in mild steel. The space below the tailstock
barrel is clear and this enables the saddle
to move under the tailstock, making more
use of the bed length. The secondary
vertical column can also be located in the
forward tube of the tailstock to extend the
maximum centre distance or maximise
rigidity for milling operations.

The long tailstock barrel is a sliding fitin
the mandrel bore. This feature was utilised
to assemble and Loctite the tailstock
components in position and in alignment.
With the mandrel and overarm set parallel
to the bed the tailstock components were
Loctited together with the tailstock barrel
inserted fully into the headstock bore. This
ensured that the tailstock barrel was in line
with the mandrel centreline.

Headstock stepper motor

Using a stepper motor to index the
mandrel in conjunction with a separate
milling head enables gear cutting, radial
drilling, and spiral milling operations. The
belt drive to the main motor can be left in
place but it is probably better to remove it
for these operations.

The stepper motor can be driven from
the control panel or by the computer on its
own as axis A or in conjunction with axes
Z and X. The stepper motor worm drives a
30-tooth worm wheel, which drives a
20-tooth gear wheel meshing with the
60-tooth gear wheel mounted on the lathe
mandrel. Ideally the worm would mesh
directly with the mandrel gear but this
arrangement permits housing the optical
mandrel pulse sensor circuit board that
enable screw cutting and inch/rev feeds as
well. The gear mesh can be adjusted to
minimise backlash. One turn of the
stepper motor rotates the mandrel 4
degrees. An index wheel is provided on
the stepper motor for manual setting,
when the motor is switched off. The
stepper motor assembly is moved up or
down to engage or disengage the drive.

The motor belt can be positioned over
the largest pulley only so that it does not
drive the main motor and an eccentric cam
located on the over arm can be used to
lock the mandrel, photo 27. This also
biases any backlash in one direction.

A single cable contains both the stepper
motor control and screened pulse signal
cables. | expected to have big problems
with interference but it all works very well.
This may be due to the fact that they do
not both operate at the same time.

Photo 27. The cam is used to lock
the mandrel.
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BUILDING

A CNC ROUTERO

John Rutter concludes the series with
a look at the cutter spindle options.

aving produced my milling

machine and sent the article

in for publication, David Clark,

the editor, asked me to say a

little more about the spindle or
motor section of the machine. I'd originally
produced the CNC article with a “how
to” on making a brushless motor for the
machine but chopped it because it's only a
variation on the original design published
previously published in this magazine and |
was trying to keep things short.

It's perfectly possible to use a Dremel style
mains powered mini drill to do the work. |
used one for a little while as a teacher in the
Step 4 machine we had but | have to say
that they're incredibly noisy and not
generally renowned for the quality of their
bearings. After a while the cutting tool starts
to cut a rather larger hole or slot than the
one planned due to wobble in the bearings
being accentuated by the length of the
cutting tool. The Dremel style drill is very
cheap however, usually with speed contral
built in and supplied with a variety of tools
that may be of use. You don't need to find a
stable power supply as they're mains
powered so there are decided advantages to
taking this simple option. If you go this
route, remove the threaded collet to fit into
the machine, photo 1. It'll go straight into
the mounting previously described and the
grub screw does a reasonable job of holding
it, photo 2 although it might be better to
either modify the front (threaded portion) to
take an aluminium collar or modify the
mounting with an insert to spread the grip
of the grub screw over a wider area.

Photo 2. Dremel style tool in the miller,
note the cable tie to steady it.
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Due to its great length I've always
strapped the Dremel to the vertical slide to
steady it; the ubiguitous cable tie is handy
here. You may need to modify or turn up a
new taper collet to hold 3mm shank
tooling (the carbide cutters | use are all
39mm leng and 3mm shank) unless you
use imperial size cutters with a 1/8in.
shank to suit the Dremel style device. | buy
my cutters from www.drill-service.co.uk

The home produced brushless motor I've
used for quite some time now is an
“outrunner” - the magnets are held in the
rotating outer can leaving the armature
static - and has a kV (rpm/Volt) of around
2000 so giving around 24,000rpm on a 12V
supply. | used a 28mm diameter stator,
10mm long, wound LRK style as the basis
of the motor. A similar motor might be
bought commercially in which case it
might be described as a 28/10/x where the
stator diameter and length is described
along with x, the number of wire turns.
Unfortunately it might also be described
as a 35/18/x by some manufacturers, who
use the outer dimensions of the rotating
can for sizing, all very confusing I'm afraid.

As can be seen in photo 3 the motor |
made has rather oversized bearings and
shaft (Bmm) robbed from a VCR machine
to give long life under the hard working
conditions encountered in this application.
Normally this size of motor would use a
4mm shaft and bearings to suit. To hold
the tooling | made an adapter from Yzin.
aluminium, holding it to the motor shaft
with a 3mm grub screw and using a
similar grub screw to hold the cutting tool

Photo 3. Home made outrunner style
motor. Note the massive bearings and
shaft as well as the adapter between
shaft and cutting tool.

Photo 1. Dremel style tool, collet removed
and typical milling tool in front.

into the adapter. The adapter is a very
snug fit on the motor shaft, tight enough
that the grub screw is merely an insurance
policy. The cutting tool is a snug fit for
rotational accuracy but easily removed for
replacement. | actually drew up a new
motor with integral tool holder to avoid
the long overhang between the cutting tip
and lowest bearing but in practice the
original motor works well enough that |
didn't feel the need to complete the
project. The motor is held in the machine
mount by a single M4 grub screw, photo 5
and although tiny by comparison to the
Dremel, it's actually far more powerful and
efficient. Being brushless it"s controlled by
an electronic speed controller (ESC)
normally used in model aircraft. Current
draw is fairly low, even when cutting, so
the ESC doesn't need to be particularly
large. | used an 18A version for quite a
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Photo 4. Motor or spindle assebl'y.
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Photo 5. The motor assembly on the
machine, compare its size to the Dremel
in photo 2!

while, until the ESC was needed for a
plane! The speed is set using a servo
testing device, visible in the top left of
photo 6, {from www.smservices.net, or
other model suppliers) plugged into the
ESC via the lead that would normally go to
the receiver in a model. Power (12V) is
most easily taken from a lead acid battery,
which can be charged while in use if you
like. In use the motor barely slows when
cutting. Do be careful with polarity to the
ESC. | “fried” one shortly before taking the
pictures of the machine in action due to a
hurried change-over to a fresher battery.
Polarised plugs are a very good idea! If the
motor turns in the wrong direction this is
easily remedied by swapping any two of
the three motor leads from the ESC, at this
end their polarity is of no importance.

| usually cut thin ply with my machine
and using a 1.5mm carbide cutter | can
easily cut 3mm depth in one pass at
around 800mm/min. Cutting slower can
give a little better finish as can cutting in
more than one pass but it's worth
experimenting to give the best

b
Photo 6, Cutting thin ply parts.

compromise between finish and time on
any particular material. When free
running, off the machine, the brushless
motor is almost silent, just a whine of
bearings, but bolting it to the router seems
to amplify the sound to an annoying level
particularly when cutting thin materials, so
| always wear ear defenders. Sometimes |
us a vacuum cleaner to power a vacuum
bed or to remove dust while the machine
is working, so the defenders are doubly
useful. “Elfin safety” would probably have
afit to find | rarely use eye protection
when using the machine. I'm usually well
away from it, watching the computer
screen and with a finger over the
“emergency stop” button!

Not that it looks a lot different but |
recently made another motor for the
spindle giving another 8,000rpm or so (up
to 32,500rpm) which | thought might be
useful when using Tmm diameter cutters.
This would make the motor about 2700kV
rather than the previous 2000kV. That's the
trouble with this sort of project, it's forever
being “fiddled with"”! H

Barn.nr Chamberlain has updated his MEW index. It is now
available on CD as many readers no longer have floppy drives
on their computers. It also runs under Windows. The index is very
comprehensive and includes cover photos of each magazine. You
can search for items you are interested in. The index is listed in:
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AN INTRODUCTION

Donald Brymer looks at dividing

and the dividing head.

ividing heads are used on

numerous machine tools and

are an invaluable addition to

any milling machine for milling

gears, splines, spacing holes
on a pitch circle or cutting a helical lead
groove etc.

In this article | would like to introduce
direct, simple and angular indexing
techniques on a universal dividing head
with standard indexing plates. A typical
simple indexing set up is shown in photo
1. In this instance, an 80 tooth spur gear
with the sector arms behind the indexing
crank as each movement is half a turn.

Direct indexing

Direct indexing is generally used for
machining common divisions such as
squares, hexagons and spanner flats

and is the simplest form of indexing. A
universal dividing head generally has a
direct indexing plate behind the chuck
mounting face and usually has (depending
on size) 24 or 30 divisions. The direct
indexing plate is the slotted plate on the
left hand side of the chuck shown in photo
1. To direct index, the simple indexing
plates at the front of the head are not used
and the direct movement is obtained by
dividing the number of divisions of the
direct indexing plate by the number of
divisions required. Example: a hexagon

is required to be milled using a 24 hole
direct indexing plate, 24 = 6 = 4 divisions
for each flat of the hexagon. A couple

of points here are to locate the direct
indexing pin into hole 24 for the first flat
of the hexagon. As the spaces are counted
and not the holes the first indexing
movement will be to hole 4, the second
hole 8, third hole 12 and so on. If the
indexing pin is in hole 1, then the first

TO MILLING ©
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Photo 1. The dividing head.

movement is 5, second 9. It's easier to
move in even numbers! When the head
has been indexed past the third division
allow the indexing pin to rest on the plate
so that the pin locates itself into the mext
and fourth hole. This is better than trying
to judge the locating position by eve. If the
movement does pass the required hale
the head must be wound back at least
three divisions and then forward again to
the required position. This will take care
of any backlash that is between the worm
and worm wheel of the head. Some like
to disengage the worm and worm wheel
and turn the head by hand but | prefer to

Fig. 1
LEFT SECTOR WORM SPINDLE -
ARM \ \
RIGHT SECTOR
ARM
TENSION
WASHER —_

INDEXING PIN

L INDEXING CRANK

T INDEXING
PLATE

Typical arrangement
indexing plate, crank
and sector arms.

use the indexing crank but it is a matter of
personal choice.

Simple indexing

Before any calculations can be done

for simple indexing, the ratio between
the turns of the indexing crank and

one complete turn of the head must be
established. This ratio is generally 40:1,
{one turn of the indexing crank = %™ turn
of the dividing head spindle), but 60:1 is
also available.

Simple indexing is used when a greater
number of divisions are required than can
be obtained by direct indexing. The principle
of simple indexing is, the worm and worm
wheel of the dividing head are engaged, the
indexing movement is calculated and the
sector arms are set to the spacing required
to enable the fraction of a turn to be
obtained. Fig. 1 shows the general
arrangement of the indexing plate, crank
and sector arms of a typical dividing head.

Simple indexing calculations.
The formula used to calculate the indexing
movement for simple indexing is;

ratio of dividing head
number of divisions required
An example; calculate the indexing
movement to cut a 12 sided spline.

Turns =

Step 1: Calculate the indexing movement.

Turns = 20
12

?Turns=3l;
3

this equals 3 complete turns
and A turn for each spline.

The fraction of a turn of the indexing
crank will depend on the indexing plates
available. The selection of a suitable plate
here must have a hole circle that is evenly
divisible by 3, say a 27 hole plate. This will
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give 9 spaces, so the indexing movement
will be 3 full turns and 9 spaces on a 27
hole plate.

Step 2: Set the sector arms

Fit the indexing plate with the 27 hole circle
to the dividing head and mark the hole
circle, (note the red marker ring on the
plate in photo 1). This practice is to ensure
that when counting the holes to set the
sector arms that you do not wander into
another hole circle. Set the sector arms to
9 holes, (see figure 2). Note here that when
setting the sector arms, set the indexing
pin into the hole thatis numbered, set the
left sector arm to the indexing pin and then
count 9 holes from that position. Most
importantly “do not count the hole that the
pin is in”. Set the right sector arm to the
9th hole. When setting the sector arms the
chamfered section of the arms is against
the indexing pin.

After setting the sector arms, test the
indexing movement by turning the crank the
full calculated movement. In this example,
repeat three times and the sector arms
should be in the original position. Two good
habits to use here are, after the second last
hole has been past, allow the indexing pin
to rest on the plate so that the pin finds the
next hole and to move the sector arms to
the next position before leaving the dividing
head. Leaving this step until the next
indexing movement often results in an
incorrect movement as the movement is
started without moving the sector arms.

Should the indexing pin be moved past
the required hole, the crank must be
reversed at least half a full turn and then
bought back to the correct hole. This will
eliminate the backlash that exists in the
worm and worm wheel. Indexing can be
carried out in either clockwise or anti-
clockwise directions setting the sector arms
accordingly, but | suggest that one
direction is chosen and used in most cases.

Step 3: Final test

As a final check that the indexing movement
is correct, set the work and cutter to the
job requirements and “nick” the end of the
work only, withdraw the cutter and index,
“nick” again. Repeat this until the last
movement coincides with the first position.
If this is achieved full machining begins.
This practice is shown in photo 2. It is time
consuming but not as time consuming as
finishing a gear cutting sequence with the
last tooth one and a bit teeth wide.

£
£

Photo 2. Cutting a gear, notice the trial nicks.
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| AGAINST THE INDEXING PIN

~LEFT SECTOR ARM SET
AT THE STARTING HOLE

Setting the
indexing pin
and sector arm
positions.

RIGHT SECTOR
ARM IS SET TO
THE NUMBER OF
HOLES REQUIRED

Fig. 2

Angular indexing in degrees
When the need arises to index a

specific angle rather than a fraction of

a revolution a 40:1 dividing head will
give 9deg. per revolution of the indexing
crank, (360 + 40 = 9deg.). It then follows
that a %" turn of the indexing crank will
give 1deg. One degree can be obtained
by moving the indexing crank 2 holes an
an 18 hole plate or 3 holes on a 27 hole
plate etc.

Angular indexing calculations in degrees.
The formula used to calculate the indexing
movement for angular indexing is;

degrees to be indexed
9

Turns =

An example; movement required for 55deg.

55 . 1.
Turns = 3 +Turns =6 9’
this equals 6 full turns and %' turn or
6 full turns and 2 spaces on an 18 hole
circle or 6 full turns and 6 spaces on a 54
hole plate.

Angular indexing calculations in minutes.
As one turn of the indexing crank equals
9deg., it must then also equal 540
minutes. For calculating an indexing
movement for degrees and minutes bring
the whole angle to minutes. The formula
for indexing movement is then;

Turns = angle in minutes

540
An example; movement required for
36deg. 40min.

2200 - Y
Turns 540 Turns 427 :
this equals 4 full turns and %7" of a turn
or 4 full turns and 2 spaces on a 27 hole
circle, or 4 full turns and 4 spaces on a 54
hole plate.

In a situation when the denominator of
the fraction of a turn is not divisible into
any hole circle e.g.

27deg. 35min. has an indexing
movement of 3 turns and e of aturn a
close approximation can be found. Divide
the denominator by the numerator to find
which two fractions the part movement
falls between. In this example 7 is
between 5" and s, but is closest to
45", This gives us 1 space on a 15 hole
circle or 2 on 30 etc. to bring this to
minutes 1 x 540 _ 36",

16 1
So the indexing movement is one minute
greater than required. For most purposes
this degree of error may be acceptable, if
not, add the two closest fractions together
and this becomes 1_, 1 _ 2 ,
15 16 31
or two 2 places on a 31 hole plate.
So. 2 x 540 - 34,84,
31 1
now the indexing movement gives 27deg.
34.84" or 27deg. 34' 50", a little closer to
the required angle.

If the calculations are not for you then
there are many machinery handbooks that
hawve indexing movements for all
situations pre calculated. | just like doing
the calculations! B
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HARDENED

Photo 1. A front view of the DRO.

Photo 2. A rear ;'i-ew of the DRO.

HEADSTOCK AND BASE
MODIFICATIONS TO THE SIEG
SUPER X1L MILLING MACHINE

David White adds a fine
feed digital readout and
a spindle guard.

hen used manually the
depth of cut on the X1
mill is usually set by the
fine down feed handwheel
on the headstock. The
main Z-axis leadscrew is simply used
to position the headstock at the top
end of the travel available via the fine
down feed and then the headstock is
locked in position. Because the X1is a
small milling machine the headstock
is necessarily crowded with levers,
handwheels, and the spindle guard.
In particular the indexable dial on the
fine down feed handwheel is obscured
by the handwheel itself. This makes
it impossible to watch the progress
of the cutter and monitor the depth
of cut simultaneously. There is also a
degree of backlash in the fine down feed
mechanism to bear in mind when altering
the height of the milling cutter. Both of
the problems mentioned here can be
cured by fitting a digital readout (DRO)
to the fine down feed. Various methods
of fixing the DRO in position were
experimented with before finally settling
on the method described here.

Fig. 1 3~ r-
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Sometimes it is necessary to remove the
spindle guard temporarily from a milling
machine in order to take measurements or
to build a setup. | always operate my
machines with the guards in position on
the principle that the more material there
is between me and potentially flying bits

L .

Photo 3. The simple mounting bracke
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of metal the better! The spindle guard on
the X1 mill is fixed in position and time
consuming to remove and replace.
Possibly this is why the internet is littered
with pictures of X1 mills with the guards
permanently removed! The spindle guard
on the next mem ber of the Sieg mill

Photo 4. Motor plate holes.
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Photo 5. The bracket fitted
to the DRO body.

family up from the X1, namely the X2, is
very quick and easy to remove and
replace. It also has some height
adjustment, and is bigger than the X1
guard. The X2 spindle guard assemblies
are readily available as spare parts, and as
it turns out, straightforward to attach to
the X1 headstock. The impetus for this
modification came about when the
original spindle guard was broken during

headstock removwal (| hadn’t removed the
spindle guard!)

In an earlier article | described how to fill
the X1 column with epoxy granite in order
to damp vibrations and reduce chatter. In
addition the epoxy granite adds quite a bit
of mass to the column and more mass is
always good in machine tools. | have had
my X1 in pieces more times than | can
remember during the ongoing upgrade
saga and it was during one of these
teardowns that | noticed that the bottom of
the X1 base casting is nicely pocketed and
begging for an epoxy granite fill. The X1,
as delivered, can be lifted and moved
around single handed, but it's right at the
top end of the safe recommended weight.
If you fill the base and column of the X1
with epoxy granite | strongly recommend
that you split it into at least two parts,
perhaps by removing the headstock and
motor assembly, before attempting to
move the machine.

Fine feed DRO

The 4 inch vertical DRO used in this
project is widely available from advertisers
in MEW and on the internet, They are all
extremely similar and most importantly
are identical in respect of the mounting
holes. Front and rear views of the DRO are
shown in photos 1 and 2.

The DRO body is fitted to the front of the
motor mounting plate with M4 cap head
screws using the simple bracket shown in
photo 3 and Fig. 1. The bracket is simple
to make from a piece of equal angle 1.5in.
by in. aluminium. The pasitions of the

e

-

Photo 6. The block carries the bottom and of the DRO.

Fig. 2
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holes for mounting the bracket onto the
motor plate are not critical but must match
the positions of the tapped holes in the
motor plate typically shown in photo 4,

The bracket is fixed to the DRO body
using the M2 countersunk screws that
come with the DRO, as shown in photo 5
before fixing to the motor mounting plate.
The bottorn end of the DRO scale is fixed
to the front of the X1 headstock using the
aluminium block shown in photo 6 and
Fig. 2. The block is made from a small
piece of 10mm aluminium plate and is
mounted to the headstack using the M4
tapped holes that used to hold the spindle
guard in position. The thickness of the
step in this block is critical and is
determined by trial and error as follows.
Make the block according to Fig. 2 but
leave the step thickness at 6 or 7mm and
mount it an the X1 headstack as shown in
photo 7.

Fix the DRO to the motor mounting plate,
using the bracket previously described,
then fit the mounting hardware that came
with the DRO to the bottom of the
stainless steel scale. Make sure that the
mounting hardware is properly seated on
the scale and that the screws are tightened
up. Pull the scale down until it contacts the
top of the aluminium block previously
mounted. Photo 8 gives the general idea.
Mark the top of the block where the rear of
the mounting hardware touches it and
remove the block from the headstock. Mill
the step thinner until you are just above
the mark previously made. Refix the block
to the headstock and retest by pulling

Photo 7. The block mounted on the headstock.

Photo 8. Mounting the lower end.
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Photo 11. Holes for the guard
spindle spacer block.

down the end of the scale. Stop this
process when the fitting on the end of the
scale JUST slides over the top of the step
in the block when pulled down. It’ll take
three or four iterations to get the step
depth correct to within 0.1mm. If the step
depth isn’t exactly correct the scale might
bind in the DRO body when moved up and
down. If you take too much metal off it's
easy enough to correct the situation by
placing thin plastic or aluminium shims

Photo 12. The parts for the new spindle
guard assembly showing the spacer block.
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Photo 10. The spindle guard assembly.

between the block and the mounting
hardware on the DRO scale. When
everything is finally assembled as shown
in photo 9 there should be smooth up and
down movement when the quill is moved
with the coarse feed drilling handle.

The DRO fittings described above
assume that the belt drive modification
has already been made. If you are starting
from a stock X1 mill then the mounting
parts required are largely similar/identical
except that the angle mounting bracket for
the DRO body is fixed to the top of the
motor/gearbox assembly. Obviously the
angle bracket needs to be inverted and is
best fixed to the upper pair of mounting
holes in the DRO body.

Spindle guard

As the holes previously used to mount the
old spindle guard have been utilised for the
DRO an alternative means of fixing the new
spindle guard in position must be found. At
first sight this appears to be a real problem
because the mount must fit on the front of
the headstock, and there isn't any space left
that won't interfere with the operation of
the spindle lock. The spindle lock is rarely
required on the X1 because the fine down

Pho 13. The guard mounted on the mill.

feed is firm enough in operation to keep the
cutter at the desired height. In any event the
lock isn't absolute and can be defeated by

a firm downwards pull on the drilling lever
in coarse feed mode. There are alternative
methods of locking the spindle, a topic to

be returned to in a later article. IT operation
of the standard spindle lock is no longer
required there is plenty of space available to
mount the new spindle guard.

The spindle guard assembly consists of a
plastic mounting fixture and a
polycarbonate guard. The guard has a slot
in it which mates with a protrusion in the
plastic fixture and is retained in position by
a thumbscrew. All of these components are
shown in photo 10. The plastic mounting
fixture for the guard cannot be fixed directly
to the front of the headstock because the
guard would foul the fine down feed
handwheel. A spacer block is therefore
necessary to position the guard far enough
out so that the handwheel can still be
operated. The spacer block is 19mm thick
aluminium and fixed to the front of the
headstock via a couple of holes drilled and
tapped M3 into it as shown in photo 11. A
pair of blind holes drilled and tapped M5 in
the aluminium block retain the plastic
mounting fixture for the spindle guard as
shown in Fig. 3. The parts for the spindle
guard assembly are shown in photo 12,
whilst the spindle guard mounted on the X1
along with the DRO is shown in photo 13.

If you are familiar with the X2 spindle
guard you may have noticed that the slot
in the polycarbonate is somewhat longer
than usual. This allows for some vertical
adjustment of the guard position to suit
the task at hand.

| had never milled polycarbonate before
and was a little worried about shattering the
guard if | extended the slot. The general
recommendation for cutting polycarbonate
involves high spindle speeds, special
cutters, and flood coolant. | had access to
none of these so | used a standard 6mm end
mill at 500rpm, with some trepidation, on
the smallest bit of the broken original guard.
This worked fine giving nice, clean
transparent edges. | therefore decided to
see if | could make anything from the larger
piece of the original guard. The original
guard was T shaped with a thick crosspiece
({the guard proper) and a thinner stem (for
mounting). It was broken diagonally across

ol 5 e SR AR Fobcl il
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Photo 14. The smaller guard.
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the stem. The stem was milled off and a slot
cut in the crosspiece in one go using a sharp
10mm end mill at 400rpm. The slot fits in
the X2 mounting fixture and yields a
second, small, spindle guard to complement
the larger one as shown in photo 14.

| subsequently discovered that
polycarbonate is quite easy to mill at low
speeds, and with large cutters, provided
that the cutter is very sharp. Well used end
mills simply rub the polycarbonate
without cutting. After gaining confidence |
enlarged the slot in the X2 spindle guard
with a 10mm end mill as before.

Photo 17. The first component filled.
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X1 mill base

The bottom of the X1 base casting could
almost have been deliberately designed

for filling with epoxy granite. It is nicely
compartmentalised and there are only
three holes that need to be protected; the
bottom gas strut mounting hole, and the
two mounting holes for the y-axis leadscrew
nut. The gas strut hole was protected with a
cap head screw with the portion inside the
casting covered in grease. The protected
area for the leadscrew nut mounting holes
needed to be much greater to allow for
fitting the mounting screws through the

epoxy granite. Two lengths of well greased
15mm copper pipe were fixed in position
with bolts and greased washers as shown in
photo 15,

The lower washers abutting the casting
were probably unnecessary as the copper
alone is soft enough to mould to the
roughness of the casting and form a seal
against the epoxy. The final stage of
preparation, before commencing the
epoxy granite fill, is to mix up a small
amount of resin and hardener to paint the
inside of the casting. This ensures that the
epoxy granite adheres to the casting as
well as possible. The painted on epoxy can
be seen glistening in photo 16.

Small batches of epoxy granite can now
be mixed up to fill the compartments in
the casting one at a time. The ingredients,
mixing, and suppliers of the epoxy granite
components were described in MEW No.
151 and will not be detailed again here.
The compartments are filled one at a time
because the mixed epoxy granite is only
workable for 15 minutes and it takes time
to pour and tamp the mixture so that air
bubbles are eliminated as far as possible.
The first compartment has been filled in
photo 17 and all of the compartments in
photo 18.

The epoxy granite should be left for at
least 24 hrs to cure, whereupon the
protective screws, copper pipe, washers,
and bolts can be removed. The washers
between the casting and copper pipe
obviously cannot be removed and will
remain buried in the epoxy. B

Photo 18. The base completed.
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Photo 1. Job to do.

Photo 2. The job finished.

A VARIABLE FEED DRIVE
FOR A MILL/DRILL

Wilf Baker speeds
up production.

Why add a table feed?

Having a number of lengths of 36in. long
X 26mm square box section steel that
required a 12.5 mm slot the full length of
them, the machine for the job was the
mill/drill.

My mill/drill is a Sealy SM25 with a table
screw 10 TPl and no power feed. A quick
calculation meaning that for each length it
would take 360 turns of the handwheel for
each one. That is if you cut alternate
lengths right to left and left to right. If you
want to keep cutting all the same way that
is another 360 turns to rewind, a total of
720 turns per length. 100 lengths would
mean a very tired arm with either 36,000
or 72,000 turns.

Photo 1 shows the raw material and
photo 2 shows the finished job.

The answer is a power feed but it must
be quick to make, cheap to produce and
easy to fit. Likewise quick and easy to
remove because | need the room to
operate the Myford on the left hand side of
the mill and the Hobbymat on the right
hand side of the mill. Also | did not want
to alter the milling machine much.

| had heard that a windscreen wiper
motor had been used to do this job so the

Photo 3. Wiper motor.
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first thing was a trip to the car breakers. |
know the father of the lad that owns the
yard and came away with a wiper motor
off a VW Golf for £2. | said it had to be
cheap. | think most makes would have
done but this one was already off the car,
photo 3.

A quick check with a 12-volt battery
found that it worked in both directions if
you changed the wires round, but it looked
to be going a little too fast even with its
gear box fitted. We have a member in our
club that knows about things electrical, in
fact he knows about everything, thank
goodness. Therefore, the controller would
be a nice little job for him. The wiring
diagram is included later in this article.

The drive dog iFig. 1)

On the end of the mill/drill table screw is a
drive dog that the handwheel mates with
to turn it, so a drive dog like that on the
wiper motor was the next step. The drive
dog was made from an odd end of mild

steel from the scrap box. Where would

we get material if we did not have a scrap
box? The outside is not important; | made
mine the same size as the drive dog on the
handwheel. The end of the wiper motor
shaft was tapered with a 6 mm thread on
the end. | am not sure if all wiper motors
are, but this one was.

A 40 mm diameter billet of steel 40 mm
long was set up true in the four jaw chuck
on the lathe and a small cut taken on the
outside to make sure it was true so it could
be used for setting up when the item was
turned round. Also, face the end. For those
of you that do not have a dividing head or
rotary table, or people that have never
marked out a driving dog, put a small
dimple in the centre with a centre drill. You
are going to use this to mark out the
sections of the dog. Remove from the
lathe and paint the end with marking blue.
Now with a set of compasses draw a circle
on this end, any size will do. Using the
same radius, scribe arcs around this circle

Model Engineers’ Workshop



from one arc to the next. This will give you
six sections. This method is near enough
for this job. You can now lightly pop these
lines. Re set this up in the four-jaw chuck
with the face you have just marked out to
the chuck face set true with a dial
indicator. Face to length, and then centre
drill and then drill a 6.5 mm hole in the
centre of the drive dog. This does not have
to be reamed as the fit is on the taper,
which | did next by setting the compound
slide to the correct taper and bored the
driving dog out. If you are worried about
getting the taper right then try doing it on
a scrap piece of steel first. When you are
satisfied with the taper fit on the wiper
motor, turn the job round in the four jaw
chuck and again using a dial indicator set
true. Bore to the size of your mill/drill table
shaft, and deep enough to get the nut on
the wiper motor thread. Take off the sharp
corners and the turning part of this job is
completed.

Milling the dogs

If vou have a rotary table then the next
operation is straight forward, if not, this
is where the marking out comes in. Set
the dog true on the rotary table or on
end in the vice with one of the lines you
have marked on the end parallel with the
cross slide or long slide, photo 4. Then,
in my case, | found if | used a %in. slot
drill cutter it was just right to cut the slot.
The size of your cutter will be half of the
bore size of the driving dog. Set the edge
of the cutter to the line that is parallel to
your cross or long slide, and runs through
the centre of the job and then set to the
required depth and machine straight

N

Photo 6. The handwheel dog.
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across the job. Lift the cutter clear and
wind back to where you started. Turn the
rotary table 60deg. or if using the vice

turn to the next line and set it parallel to
the machine. Take the cutter down to the
same depth as before and again cut across
the job. The milling is now completed. Of
course, the edges will need dressing up

to finish the job. If you are in doubt about
what it should be like, you can always look
at the hand wheel: it has to be the same

as that. Once the milling and dressing up
is complete then put the drive dog to one
side and look at how we are going to fix
the unit to the mill/drill. Photo 5 shows the
completed drive dog. Photo 6 shows the
handwheel for comparison.

The motor mounting

sliding plate (Fig. 2)

Now get a piece of 1.5 mm or2mm
sheet steel 90 mm wide and 140 mm
Long. Scribe a line exactly in the middle
of the length and make a 90 degree bend
across the width. If like me, you do not
have a bending machine, clamp the sheet
between two lengths of steel set on the
centre line and you can fold it by hand. It
will not matter if the bend is not sharp. On
the vertical piece, make a mark 40 mm up
from the bottom face and then mark the
centre of the width and centre pop where
they cross. The 40 mm height is not too
important as adjustment is allowed for
on the support brackets. From this centre
pop, mark out the pitch circle for the
mounting holes of the wiper motor.

On my wiper motor there are three
mounting holes but | decided to drill six
equally spaced on the pitch circle so the
motor could be mounted in different
positions. | am pleased | did because |
would have ended up with it sticking up in
the air and would have been unable to
have long work over the table end and the
feed motor. The only restriction now is the
width of the shed. Drill the centre
clearance hole; this is to clear the motor
shaft and then drill the mounting holes.
These | drilled 6.5 mm as the fixing screws
were 6 mm. See Fig. 2 and photo 7. The
sizes are only a guide as different wiper
motors will not be the same as mine but it
will show you how | did it.

Photo 7. Sliding plate.
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SUPPORT BRACKETS FOR SLIDING PLATE Fig. 3
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Fig. 4

Supports brackets for

mofor sliding plate (Fig. 3)

These are just two pieces of 25 mm angle
iron 3 mm web, 190 mm long. Cut and bend
as shown in Fig. 3 and then weld and drill
6.5 mm. The position of these holes is taken
from the mill/drill when the bearing plates
from the mill/drill have been drilled and
refitted. After drilling, elongate these holes 5
mm above and below centre. This is for the
adjustment. NOTE: one is left handed and
one is right handed. The pieces removed

at the top are just to make it easy to tighten

and undo the wing nuts. Photo 8 shows

the pieces being removed on the mill/drill,
If you do not have the facility of welding |
think, just bending will suffice, as there is
not a lot of pressure on the joint, photo 9. It
is easier sometimes to understand sketches
and photos than the writing.

Altering the machine (Fig. 4)
There are four holes to be drilled and
tapped in the bearing plates on the end of
the table. (Only two if you are only going
to use the feed motor at one end). It is

easier to remove this plate than try to mark
them out, drill, and tap square when on
the machine. The milling table screw runs
in a bearing, which is in the bearing plate
bolted on to the end off the table. In my
case, | had to remove the driven dog piece
that the handwheel fits in to. This was held
in place with a roll pin; after knocking it out
the dog just slipped off the shaft. There
are two cap headed set screws holding

the bearing plates to the table and on
removing the bolts these plates just slide
off. | say plates because | drilled two holes
in both plates so the feed drive could be
used at either end of the table.

After removing the bearing plate, mark
them out for the two holes for the support
brackets. The distance these holes are
apart must be the same size as the width of
the motor mounting slide plate plus 22 mm
which is the inside measurement of one of
the support brackets. This should then
bring the holes in the support brackets in
the centre of each of them. The height for
these holes is the best position on the
bearing plate. On my mill/drill it worked out
to be the equal distance between the
existing holes in the bearing plate and the
top edge of them. After marking out drill
and tap 6 mm. | used 6 mm because | had
some 6 mm wing nuts but any size could
be used. | Loctited some short lengths of 6
mm studding into the wing nuts to make
the fixing screws. The only thing left to do,
except for the controller, is drill the holes in
the support brackets. The best way to get
the position of these holes is to stand the
support brackets on the bench with the
uprights facing you and the insides facing
each other with the sliding plate in
between them. The distance that you
drilled and tapped the holes in the bearing
plates is the distance that these holes
should be apart on the support brackets.
This should be equal from both outside
edges. To work out the centre height of
these holes, fix the motor to the motor
sliding plate and fit the driving dog to the
motor. Now slide the driving dog onto the
drill/mill shaft engaging the dogs together.
If you now measure from the underside of
the sliding plate to the centre of the holes
you hawve drilled in the bearing plate (the
motor plate must be level) both fixing hole
centres should be the same. Transfer this
size to the inside of the support brackets or
add 3 mm to the thickness of the brackets
to the size and make on the outside. You
can now drill these holes 6.5 mm and
elongate 5 mm above and below centre.
Photo 10 shows the bearing plate drilled
and tapped ready to be put back. Photo 11
Shows it on the mill/drill.

Photo 9. The supportbBrackets.

Photo 8. Milling the brackets.
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Pﬁato 10. Bearing plate drilled and tapped .
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Photo 11. Bearing plate back on machine.

Photo 13. Dog disengaged allowing shaft
to be turned from other end.

Photo 15. The control box.

At

Photo 14. Unit slid in to engage for drive.

Fitting to the mill/drill

and operating

This is the easy part; loosely bolt the
support brackets with the inside of the
angle facing each other to the end of the
mill/drill using the wing bolts in the holes
you drilled in the bearing plates, photo 12.
Next engage the driving dogs on the shaft
of the mill/drill and now by squeezing the
support brackets together and lifting them
to take the weight of the motor, which

will level up the sliding plate, tighten the
wing bolts up. To operate you just slide
the plate in and out to engage the dogs.
Of course, if you are like me and need

the room you can just lift it off and leave
on the table or on top of the mill/drill.
Photo 13 shows the drive disengaged. By
sliding the motor up to the driving dog it
engages, photo 14. | found that on other
than the fastest speed it is possible to
engage/disengage without stopping the
wiper motor.

With the wiper motor and controller |
used with the 10 TPl screw, | can have a
feed rate from nothing to just over 100
mm per minute. Because of the ease and
quickness of use, hand winding is a thing
of the past even on very short jobs.

The control box is shown in photo 15
and the internal wiring is in photo 16. Fig.
5 shows the com plete wiring diagram for
the controller. ®
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A Clarkson Tool ©

and Cutter Grinder

Mike Haughton looks at sharpening the flutes of

milling cutters, slitting saws, side and face cutters and
resharpening lathe tools and looks at the problems of
sharpening carbide tooling on a tool and cutter grinder.

17) Sharpening the flutes

Close examination of the flutes of a used
cutter will probably show wear, usually
more wear towards the tip, the effective
diameter of the cutter being reduced
towards its end. Early resharpening

is desirable because if you don't take
action, it is most likely that bits will chip
out of the cutter points and it could be
ruined. Flutes often have primary and
secondary relief but you want to sharpen
just the primary relief very lightly taking
the absolute minimum off as the effective
diameter of the cutter will be reduced.
Fig. 7 (last issue) shows how the primary
relief is produced with a cup wheel or a
flat plate wheel. The wheel centreline is
raised above the edge being sharpened
by an amount that depends on the
diameter of the wheel. The tooth to be
ground is supported on an indexing
finger so that the cutting edge is exactly
at the centre height of the cutter being
sharpened.

i

to 50. Using the centre brackets.

Ph
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The Clarkson operator’s handbook gives
tables of setting figures for the distance
below the wheel centre. Since the centres
are fixed, the wheel head is actually
raised. The Clarkson Mk2 has a scale in
0.001in. for the elevation of the wheel
head and a rough scale 0to 1%in. photo
49. The wheel head can be raised and
lowered a lot more than this to around 4in.
This is a very useful feature of the
machine when attempting simple surface
grinding. On my machine the scale is
correct, zero does correspond to the wheel
centre and the table centres being at the
same height.

On my example the centres measure
3%sin. above the table (approx 81mm) and
it's a simple matter to zero the thimble when
the wheel is on centre and then raise the
wheel by the amount given in the tables. So
for a 10mm end mill and a 4degree primary
relief angle the 125mm dia. wheel elevation
is 0.500in. Photos 50 and 51 show the two
centres and the indexing finger in use. | use
the left hand centre to set the height of the
indexing finger. The wheel used is a 125mm
dia. saucer with the edge dressed so that it
cuts on the left hand side only. Smaller
wheels don’t work for small diameter cutters
as you cannot get the table with the centres
mounted on it close enough to the wheel.
However there is a way around this, by
rotating the swivel base by, say 10degrees
clockwise. The cutter flutes then pass the
left hand side of the wheel when moved by
the rack and pinion.

It's good practice to find the start of in
feeding with the very lightest cut at the
shank end of the cutter; the flutes will
probably be more worn at the other end.
For very precise work it's advisable to
measure the diameter over the flutes at
both ends before and after sharpening. If
the cutter does not become parallel a very
small adjustment of the top swivel plate
may be necessary to compensate.

Table 9  Operation - Milling cutter- end mill and slot drill sharpening flutes

ABRASIVE WHEEL 38A60 -KVBE Dish (Shape12) 125mmdia x 10mm deep. No
wheel extension. Dress the wheel cutting edge to profile,
left cutting.

WHEELHEAD Raise wheel head above centre by distance found from tables.

Table Set at 180° to wheel head spindle. Fit 2 centres, mount

cutter, shank to right.

Top swivel plate
rake to tooth.

Rotate to 0°. Adjust with static wheel to produce positive

Tooth rests and brackets

Fit rear table tooth rest bracket and sliding base. Fit tooth
rest ground to helix angle of cutter and position at centre
height directly in front of the cutting edge of the wheel.
Adjust forward to support cutter flute.

Feed

Traverse the table with the rack and pinion, keeping the
cutter flutes helix in contact with the tooth rest. Advance the
table to get a slight cut at the shank end of the cutter,
traverse. Repeat at the same setting for all the cutter's
flutes. Measure both ends to ensure parallel.

Notes

Resist the temptation to take too big a cut. Least is best to
extend the life of the cutter. If the primary clearance
becomes too wide, raise the wheel head and re-sharpen the
secondary clearance. Don't cut your fingers on the flutes!

Photo 51. The finger set up for use.
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Warning: after sharpening, the flutes can
seriously cut your fingers, they are razor
sharp.

Should your milling cutter not have
centres at both ends, the cutter can be
held in a collet or sleeve in the universal
head. If you decide to use a collet, you
should be using the fixed tooth rest
detailed above. Using the Clarkson collet
systern allows one to use a tooth rest
attached to the table and to advance the
cutter being ground by sliding and
twisting the cutter against the tooth rest
as it traverses the wheel. Unfortunately
the centre height of the universal head
when mounted on the table, with its
graduated circular base is only 2%in.
(approx 67mm) so you hawve to allow for
this when adjusting the wheel head centre
height. Photo 52 shows the set up, which
is used in a very similar fashion to the
between centres method described in
detail above except the tool and sleeve
slide left to right across the face of the
wheel. | have found a few problems with
this method. To sharpen cutters smaller
than 10mm dia. you need a grinding
wheel greater than 125mm dia. otherwise
the head fouls the wheel head. The way
around this is, as above, to rotate the
bottom swivel by say 10 degrees
clockwise. The index fingers need very
careful positioning and shaping to get
under the tooth being sharpened and
under the point where the wheel strikes
the cutter flute, especially for cutters
below 10mm.

Clarkson introduced an air bearing flute
grinding attachment but unfortunately |
only have the booklet! The idea of an air
bearing is to reduce the “stiction™ and
make the movement of the tool over the
wheel very free. Probably for really small
cutters grinding on the side face of a cup
wheel would be easier. Results show that
cutters with resharpened flutes and end
teeth really give a good performance and
are worth the effort, especially in the
larger, more expensive sizes.

18) Resharpening slitting saws

| use quite a lot of these HSS saws in my
vertical mill. They get through a lot of
work but eventually, well quite quickly
really, become blunt and accumulate

in the drawer. | seem to have a large
number of bore sizes, both metric and
imperial and hence the R8 holder was
made. R8 fits the mill of course. The
Clarkson sleeve | have is only for 1in.
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bore saws and mills. There are a lot of
inexpensive imported slitting saws about,
which if you examine them closely, seem
to have never been tooth sharpened
after hardening! The clearancel(s) are

not bright, Some when used on the mill
only cut on some of the teeth, probably
because their bores are slightly off
centre? A properly sharpened slitting
saw should “sizzle” when it hits the
workpiece, with all the teeth cutting.

The tooth shape on slitting saws follows
the primary, secondary and rake angles
given in the table above. Normally, | only
resharpen the primary relief.

However, many smaller saws with small
teeth show only one sharpening angle.
Photo 53 shows the set up. Because the
space for the indexing finger between the
wheel and saw are so small, the brass
finger is shaped to come in from the side.

By mounting the finger to the right of the
saw the saw arbor can be moved left,
indexed round and the next cut made with
the rack and pinion in seconds. The hook
shaped tooth rest is shown in photo 54.
The only limitation to this method is on
larger diameter saws with very fine teeth.
You may notice that having gone round all
the teeth of a saw the wheel no longer
cuts. This is simply because of wheel
wear, for the best work it's good to
advance the wheel again and go around a
second time.

19) Resharpening side and face cutters
The peripheral teeth are tackled in the
same way as the slitting saw above.
Relieving the side teeth of a side and face
cutter involves a bit of creativity! The older

Photo 54. The hook shaped finger
for sharpening saws.

Photo 53. Sharpening a slitting saw.

Clarkson method was to mount the cutter
on an arbor, work between centres and

to raise the left hand centre on two small
packing pieces to incline the arbour. In
later operators manuals the universal head
was used with a tapered cup wheel and
the head inclined 3 degrees.

20) Resharpening tee slot and

key slot cutters

A typical small tee slot cutter is shown

in photo 55. You will notice that the face
teeth are angled alternately and there
are no secondary clearances. Fortunately
there is plenty of space between the teeth
to work in. Using the universal head and
a cup wheel it is possible to sharpen all
the cutting edges on cutters of this type.
As before, offer up a static wheel to the
existing cutting facets to estimate the
angles involved.

21) Resharpening reamers

For reamers with Morse tapered shanks,
Clarkson supplied sleeves. If the reamer
has a good centre at each end, | prefer

to use the centre brackets and centres
described earlier for milling cutter flute
sharpening. Obviously, if you sharpen

the flutes of a reamer it will cut a smaller
size. 0ld collections of reamers often
show specimens with engraved marks
indicating how much has been taken off
by re-grinding. This flute regrinding could
be OK if you are sharpening an old metric
reamer down to the next imperial size (or
vice versa) or you need a “special”. There
is a distinction between machine and hand
reamers in that the lead length and angle
differs. The lead is the tapered bit at the

-~

Photo 55. A typical Tee slot cutter.
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Fig. 8
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TOP RAKE, 5
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NOSE RADIUS, 7 Clearance | Clearance | Rake | Clearance
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entry end of the reamer. It can be safely
sharpened without affecting the final
diameter. In a hand reamer the lead can be
1 or 2 degrees and on a machine reamer
up to 45degrees. These angles can be
achieved by swinging the top swivel plate
and sharpening with just a primary relief.

Further notes

If you decide to used an arbor in

the Universal Head mounted on its
bracket, you get the benefit of a greater
centre height, 4in. on my machine, but
corrections again have to be made when
setting the wheel head height to produce
clearances. The angular scale on my
Universal Head was checked against the
digital scale described in part 4 and found
to be 2.7 degrees out, compared to the
machine table.

22) Making and resharpening
single point lathe tools
You are likely to find a mixture of turning
tool materials in the average home
workshop. Most probably they will be
made from either solid High Speed Steel
(HSS) or HSS butt welded onto a tool steel
shank or carbide pieces brazed onto a tool
steel shank. Few will have solid carbide
lathe tools although they do exist and few
will still use tools made from hardened
and tempered 1+% carbon tool steel
(“silver steel” , “drill rod” etc). In these
days of indexable carbide insert tooling
it's easy to forget that the older HSS types
work well under the sort of machining
conditions we normally have in our shops
and HSS can very readily be resharpened
or reshaped for a "special” or one-off.
The traditional HSS resharpening
method is offhand grinding on a bench
grinder, so why use something more
complicated? You only have to look at
some collections of used and reground
lathe tools to see weird clearance (relief,
rake) angles, grinding marks from coarse
wheels and “personalised” shapes. | well
remember a very skilled machinist who
would regrind a great deal off a new
Myford butt welded HSS tool right out of
the packet to achieve his preferred shapes.
What a waste? Fig 8 shows a generalised
drawing of the seven clearances (relief and
rake) on a right handed (cutting to the left)
lathe tool. The numbers 1to 7 are the
grinding order that some references seem
to use, Ref. 29. To resharpen a used lathe
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tool it will probably only require
resharpening on at most four of the above.
There seems to be quite a bit of variation
in the use of the terms, rake, clearance and
relief. | have tried to be consistent and use
clearance and rake. The actual clearance
angles should, for the best results, reflect
the material being turned and the
following is a typical guide for tool
grinders, Fig. 9.

| have been using the three way 2in. vice
described in part 3 of this series to hold
lathe tools for grinding. For smaller tools,
especially round ones, life is much easier
if you mount the bit in a square or
rectangular block and secure it with a grub
screw with a flat on the shaft to aid
relocation. You can grind the shaft flat on
the Clarkson. My original blocks were
made from 20mm square black bar; this
fitted the lathe four way tool post. Lately |
have moved to a quick change tool holder
system on the Chester UK Craftsman that
will only accept tools that are up to 16mm
high so | now use blocks machined down
to 19 x 16 x 90mm long. The additional
length allows me to place a tool bit in each
end, if necessary.

Photo 56 shows the three way vice set
up for hand regrinding the clearances,
rakes and the nose radius. As before the
digital angle gauge is invaluable for
setting the clearances. For general
purpose use | use a 7degree inclination for
the end and side clearances. The 10mm
thick top plate shown has a square tongue
attached to its underside so this can be
clamped in the vice. You can see one of
my small tool bits mounted in a block next
to the digital gauge. This is a very rigid
support for the tool bit and far superior to
a bench grinder. Also, your average
cheapie bench grinder has wheels that are
too coarse A36/A60 and probably the
wrong hond.

The wheel is a cup shaped white
aluminium oxide wheel with the front
edge dressed back at about a 5 degree
angle so it only cuts on the outer corner. If
| am roughing out a new HSS tool blank it
can be quicker to do the preliminary
grinding an a bench grinder then switch to
the Clarkson for accurate angles. Don't use
water to cool the tool bit as the shock can
lead to cracking.

An 80 grit white wheel gives a better
surface finish and hence edge to the tool
than the bench grinder but it can be

Photo 56. Three way vice set up
to grind lathe tools.

improved upon for the best turned surface
finish. I have been using a very fine
diamond plate to “file” or “burnish” or
“hone” lathe tool cutting edges straight
off the grinder and it is just a small step to
try diamond wheels on the Clarkson. The
diamond plate is 600 or 1200 grit,
available from Ref. 30. These steel plates
have diamonds nickel electroplated on
one surface.

23) Carbide turning tools

We have had carbide tooling for quite a
number of years now. Initially as small
pieces brazed onto tool steel shanks and
more recently as solid carbide. See my
series of articles on insert tooling in MEW
136 (March 2008) to MEW 139 (May2008)
if you would like to read about carbides
and how they are made etc. Traditionally
carbide was resharpened using silicon
carbide green grit abrasive wheels
because the white aluminium oxide
wheels described earlier in this series will
not work. Silicon carbide dressing sticks
can be used to dress and reshape white
wheels. My Clarkson came with a number
of Norton flared cup 86mm dia. Wheels
marked 39C60-JOV. The marking follows
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the convention described in part 3. i.e.
Silicon Carbide, 60 grit, soft bond, 62%
abrasive and a vitrified bond.

| have experimented with the set-up
shown in photo 56 with a green 60 grit
silicon carbide cup wheel to “rough out”
shapes in HSS for profile cutters, but
found that the wheel wear was quite fast
and the dressed shape was quite quickly
lost. Similarly when | sharpened brazed
carbide lathe tools on the same wheel the
wheel soon lost its dressed shape and the
edge appearance was rough and
scratched.

Photo 57 shows a 125 mm dia. resin
bonded diamond wheel from Ref. 31
substituted for the green grit one. This
wheel does sharpen brazed carbide
efficiently and leaves a better surface
finish. | will give more details on Diamond
wheels later.

Sharpening brazed carbide tools with a
diamond is little different in process from
HSS. Carbide tipped tools for turning often
have a flat top and 7 degree side and end
clearances and they are usually very
simple shapes, which makes re-
sharpening quite easy. Some cheaper
tipped lathe and boring bars seem to
improve in performance if they are
re-sharpened before you use them! A used
and re-sharpened tipped boring bar is
shown in photo 58.

In photo 57 you can see a 5C collet block
held in the three way vice. To sharpen the
second edge the top slide has been
swivelled through 90 degrees, the tool
inverted and the clearance reset.

24) Diamond grinding wheels

Along with Cubic Boron Nitride (CBN),
Diamond wheels are often described as
“Super abrasives”. CBN wheels don’t
seem to have come down to a price
where they can have home shop use,

but they are very extensively used in
Industry. Diamond wheels seem relatively
cheap and very available in smaller sizes
although still perhaps twice the price of

a white aluminium oxide wheel. Four
distinctly different diamond technologies
are available but only two of them are
likely to find use in our workshops, photo
59. The wheel on the top is 100 dia. x Tmm
thick, including the diamond layers that
are on both sides. The actual diamond
layer is approx 0.2mm thick and appears
to be nickel electroplated. The wheel
appears to be steel, magnetic. According
to the supplier, Arc Euro Trade Ref. 32, the
diamond mesh size is 200, usually written
#200. The other two wheels are aluminium
alloy with a resin containing diamond
particles bonded on. The unused wheel in
the box is a pink colour resin. After use,
the colour dulls and becomes grey with
metal particles, as in the wheel above it.

A quick survey of the 10 or so diamond
wheels | have shows that only one, from
Arc Euro Trade, actually has a description
etched on it; all the others are unmarked!
The box descriptions from either supplier
are none too useful either. They usually
describe the wheel shape and size and the
dimensions of the resin cutting area.

e.g. D12A2 13x20x5x3 or WCWO03
125*32%3285%3. In both cases the 5X3 are
the dimensions of the resin layer
containing the diamond particles, that is,
5mm wide and 3 mm thick. In most cases
there is no mention of the diamond
concentration in the resin or its particle
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Photo 57. A resin bonded diamond wheel
sharpening a carbide tipped boring tool.

size. Both of these are critical factors in my
opinion. | have asked the two suppliers
referenced and they are both asking their
importers or manufacturers for more
information,

My marked wheel is 12A2
100x13x20x5x3 C75 D150. The vital
information is the D150, diamond 150
mesh size and the C75 the concentration
of microdiamonds in the resin. 100
concentration is 72 carats of diamond per
cubic inch of bond. High concentrations,
100, are very hard and will last longer but
cost more. Low concentrations, 50, behave
as a softer wheel.

See the very useful Argon website, Ref.
33, resin bonded wheels and the FEPA
website, Ref. 34.

25) Mounting and dressing

diamond wheels.

None of my diamond wheels fit the
Clarkson without bushes. You really

need accurate bushes as any run out of
the diamond resin or plated diamond
disk is undesirable because dressing will
remove the resin bond and there isn't
much there. | have carefully turned brass
bushes for my wheels to bush them down
from 32mm or 20mm to 0.5in. They have
to be as true as you can make them.

| found that the plastic wheel bushes
often supplied with white wheels are not
accurate enough. The plated diamond cut
off wheel in photo 59 cannot be dressed
as it only has a single diamond layer on
the edge and both sides. These wheels
are disposable and fortunately cost less
than the resin bonded variety. | notice
that “fleabay” has several Hong Kong
suppliers listing these but be careful, some
are intended for use on stone and on
angle grinders.

Reshaping resin bonded wheels can be
done with a mounted diamond, but you
will seriously shorten the life of the wheel.
It's a better bet to get a wheel that is as
close to the profile that you need and use
that, hence all my diamond wheels. Also,
most resin wheels have only one small
abrasive area. | have been dressing my
resin bonded diamond wheels very lightly
with a mounted diamond alternating with
a fine white aluminium oxide stick to
remove resin and debris, Ref. 33.

26) Diamond cut off wheels
My experience of these is based entirely

on the wheel shown in photo 59. This

Photo 58. The resharpened boring tool.

Photo 59. Various diamond coated
grinding wheels.

wheel will cut off HS steel and solid
carbide to give a very polished surface.
The general set up was described in part
3. It will gash end and slot mills, see part
4 but is really too thin and square edged
except for the smallest cutters. | was
reluctant to use the sides of this wheel
and made a 2mm aluminium alloy backing
plate to mount behind the side being used
for grinding. It seems to work. | have no
idea what the life of this wheel will be.
Some of the websites of professional
tool regrinders shows that they often
manually modify carbide tool edges with a
diamond hone, after diamond wheel
sharpening. This particularly applies to
solid carbide tooling. Of course they don‘t
tell you how they do it!

References

Ref. 29. Basic lathe tool sharpening http://
www.sherline.com/grinding.htm also The
Engineers Black Book ISBN 0-8580571-1-7
Sutton Tools Pty Ltd, Australia distributed
by JLIndustrial in the UK.

Ref. 30. http://www.arceurotrade.co.uk/
Catalogue/Diamond-Tools/Diamond-
Stones

Ref. 31. http://www.rdgtools.co.uk/
acatalog/DIAMOND_GRINDING_
WHEEL_S. html

Ref 32. http://www.arceurotrade,co.uk/
projects/d_wheels/dwdoc. html

Ref. 33. http://www.btinternet.
com/~argoncorp /resin.htm Click on the
brochure link to see advice on dressing
diamond wheels.

Ref. 34, http://www.fepa-abrasives.org/

3



FIRST STEPS IN

n recent years, with the widespread
availability of powerful computer
programs and hardware, it is now
relatively easy for anyone with an interest
in 3D modelling to get started. Aspiring
modellers may, however, be discouraged
because the initial steps in learning to
use any 3D modelling program are quite
challenging. This series of articles has
been written to help beginners in 3D, and
starts by showing how some simple virtual
models can be created. Later, as the series
progresses, some moderately advanced
techniques will be used to construct specific
engineering components. | have aimed to
make the articles as practical as possible, so
that anyone with an interest in 3D can start
quickly creating their own models.

Simple models can be created solely in
3D applications alone, but some complex
components may require additional
construction work. This can be done
manually on paper, or, preferably, by
using a 2D CAD program. A practical
knowledge of basic 2D CAD may also be
useful because 2D drawings, imported
into the 3D program, can form the starting
point for creating complex objects.

The modelling program

For this series, the 3D application | have
chosen to use is trueSpace. This is one of
the easier 3D programs to learn because
it has a highly visual and interactive
modelling interface. The models created
with trueSpace can be used to make

DESIGN

Linton Wedlock starts a series
of articles on an introduction to
virtual engineering - modelling
on a computer.

diagrammatic or photorealistic images,

or to produce animations, or to do simple
physical simulation. For many years | have
found trueSpace a pleasure to use and |
hope that you will too.

Another reason for recommending
trueSpace is that it can be obtained for no
cost! Version 7.6 of the program can be
downloaded from the Caligari website
http://www.caligari.com free of charge.
Incidentally, trueSpace7 would have cost
you several hundred dollars a few
months ago.

One minor disadvantage of trueSpace
from an engineering perspective is that it
is not a CAD program. TrueSpace is aimed
primarily at artists and animators, and it
has only a few technical construction
functions. Nonetheless, it can still be used
to produce complex models; just a little
more effort is required.

TrueSpace is a big program, and a
complete description of using it would
likely fill a magazine of this size for a year
or more! Fortunately, engineering models
can be built using only a small fraction of
trueSpace’s features; in this series, it has
been my aim to show the largest amount
of modelling that can be done with the
smallest number of functions.

Computer hardware

To work efficiently, version seven

of trueSpace requires an up-to-date
computer (the hardware requirements are
given on the Caligari website).

Fig. 1

- O

Exploded view of the main
components of a simple oscillating
engine. The steps needed to
construct this 3D computer model
are shown in the text.
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TrueSpace has the facility of altering the
modelling viewpoint with the aid of a
wheel mouse. As this feature is so useful,
itis well worth using one of these devices.
You may also find that a scanner and
digital camera have their uses when
creating engineering models, but they are
not essential.

The benefits

| personally find that 3D modelling on

a computer is an enjoyable experience,
perhaps even mildly addictive. | guess it's
a little like playing computer games, but
with the additional satisfaction of doing
something creative and productive!

Besides its obvious use as a design tool,
virtual modelling is an excellent way of
showing yourself and others how a
finished article will look. You can
generate photorealistic images of your
models from any viewpoint - even
impossible real-world views. A further
possibility is to make an animation of
your model - a technique that is
particularly useful in visualising a
working piece of equipment.

Another less obvious benefit of 3D
modelling is that it can reduce the time
needed to physically make an item. To
create a complete virtual model, every
small constructional detail has to be
considered, and every dimension worked
out. As you will then be thoroughly familiar
with an article’s design and appearance,
very little time and effort should be wasted
during the actual building.

The negative side
Acquiring 3D modelling skills can be a
challenge. It's not that any parts of it are
particularly difficult to learn, but at first it
can seem a little overwhelming at times,
frustrating even. If you find that this is so,
please persevere; the rewards are worth
it! Initially, if you try using trueSpace
often, and for short periods only, it should
soon start to make sense. As a note of
encouragement, anyone with engineering
experience will already be used to thinking
three dimensionally, and this will be a big
advantage while learning virtual modelling.
To become proficient in 3D modelling,
there is something you will need that this
series cannot provide: lots of practice.
TrueSpace is primarily a visual, icon
driven, application and while this is great
for experienced users, it does make it a
little difficult for beginners to gain
familiarity with the program. | have tried
to ease this problem by including two
pages of diagrams, Figs A - H, showing the
features of trueSpace used in the first
parts of this series. For convenience, you
may like to remove the pages from the
magazine and use them as a reference
chart. Although only a small number of
trueSpace tools are shown in the
diagrams, they may still look a little
intimidating at first. The articles will,
however, be focused on model creation,
and the tools will be only introduced, one
or two at a time, as they are required.

Series overview

The basics of 3D modelling - introducing
the most useful trueSpace tools - will be
covered first, with practical demonstrations
showing the steps needed to make a
variety of simple engineering models.
Following this, some methods of building
more advanced models will be shown.
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Although this series will centre on model
creation, there will be also be a little on
how you can produce realistic images of
your models,

After the above general introduction, the
articles will then focus on modelling
specific types of engineering component
(gears, for example), and on particular
topics (like turning 2D CAD drawings into
3D objects).

Using trueSpace

TrueSpace has a general operating manual
in its help files. It would be wasteful

to duplicate any of this information in
the articles, so, occasionally, I'll give
specific help file references which will
have more detail on the tools covered.

If you are interested also in creating
non-engineering models, the help files
will show you how to use the many
other aspects of trueSpace that won't be
included in the series.

The images shown in the articles are
screen-shots of trueSpace as it is being
used. Because of different window sizes,
viewpoints, etc, what you see on your
screen will differ a little from the images
shown here. Also, | have sometimes
changed the colour or appearance of
objects so that they stand out better when
printed in the magazine. Occasionally,
some objects may also have been made
invisible to show the modelling more
clearly. If, however, the modelling steps do
not seem to work as | have described
them, it could be because some program
settings have been changed. If this is the
case, you can try the remedies given later
in the ‘Useful functions’ section.

On starting trueSpace, you can see that
the program does not have the standard
Windows look. TrueSpace has a highly
visual interface, and most program
functions are chosen by picking icons from
toolbars. There are a few menus, but these
are used rarely.

Version 7 of trueSpace is a program in
transition. It has two modelling areas: an
older Model View, and the newer
Workspace. This series will start by using
the Model View alone. Although this view
is less showy than the Workspace, and is
likely to be phased out in future versions
of the program, it is currently the best
suited for creating engineering models. To
set up trueSpace for the initial modelling
in this series, do the following: click the
‘trueSpace6’ tab at the top of the screen
(the ‘Model’ tab will be selected
automatically, displaying the Model View).
You should now have a view similar to
that shown in Fig A.

The modelling area contains a guide
grid, with the toolbars and the View
Navigation Control around the edge. Only
a small number of trueSpace’s function
icons are visible at any one time. Each
ican represents one tool, but many other
tools are hidden. If you look at a toolbar,
you will see that many icons have a small
green triangle in their top-left corner. Hold
the left mouse button down on one of
these icons, and a pop-up toolbar will
appear showing further tool icons. Drag
the mouse to one of these icons to select
it. If you decide not to select a new tool,
drag the mouse away from the toolbar.
Some of the icons in the pop-up also have
green triangles, and if you continue
dragging the mouse over these, a further
pop-up toolbar will appear.
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Some tool icons have a small red
triangle in the top-right corner. If you click
such an icon, this time with the right
mouse button, a panel will appear which
allows you to set the parameters for the
selected tool.

With a little practise, this method of
selecting program functions using icons
works well and it also keeps the screen
uncluttered. Figs B, D, Fand H are
diagrams of the four main toolbars,
expanded to show many of their pop-ups.
These may help beginners to become
familiar with the function of the numerous
icons, and also the location of the hidden
tools. The labelled tools are those used in
the first few parts of this series. When any
of the tools are referred to in the text, | will
enclose their names in square brackets, for
example: [Object Subtraction]. You can
find further useful information on toolbars
in the Help file, section 2.4.

Modelling with the mouse

To start modelling, first of all do the
following: Click the “TS6 Files" menu
(screen top-right), then “Preferences’. Inthe
panel that appears, deselect the Magic Ring
box and then hold down the left mouse
button on the 'Scalable” button and select
‘Automatic’. (The Magic Ring function is
useful for some non-engineering models,
but won't be covered in this series). To
create your first object in trueSpace, click
on the [Cube] icon in the Model Toolbar,
Fig B. A grey cube, placed with its base on
the grid, will appear as in Fig 2.

The newly created cube has
automatically become the currently
selected object, and as such is surrounded
by the light blue Object Navigation
Control. With this control, you can move,
rotate and change the size of the object. If
you move the mouse pointer over the
control, its various parts will change
colour. Move near a part until it turns
yellow, then click and drag the left mouse
button and observe the effect that is
produced on the cube. The main actions
produced using the Object Navigation
Control by dragging with the left mouse
button are shown in Fig E (see the help file
section 2.14.5 for more functions). | won't
give a long description of using the control
because you can discover this for yourself
by experimenting with it. Try manipulating
the cube by moving, rotating and scaling
it. If the shape becomes unmanageable
and you want to start afresh, press the
Delete keyboard key, then click [Cube]
again. One thing to note is that the initial
direction that you start dragging the
mouse is significant with the Mowve and
Scale actions.

As well as freehand manipulation using
the mouse, you can also move, rotate and
scale objects with precision using the Grid
Mode. Start with a new cube by pressing

the Delete key, and clicking [Cube]. Select
[Toggle Grid Mode] from the TrueSpace
Window Tools, Fig H, and manipulate the
cube as described above (large mouse
position changes may be needed). This
time, the changes will occur in discrete
steps. The size of the steps for each of the
move, rotate and scale functions are set
initially by trueSpace, but you can change
them to any value you want. When you
select [Toggle Grid Mode] its icon will
hawve a yellow border, indicating that this
function is active. To turn the Grid Mode
off, click [Toggle Grid Mode] again.

Useful functions

TrueSpace has a few general functions
which you will probably need: [Undo]
will cancel the last program action, and
[Redo] will restore the cancelled action.
To remove an ohject, you can click [Erase]
as an alternative to pressing the Delete
keyboard key. These functions are in the
TrueSpace Window Tools, Fig H.

While learning trueSpace, you may
encounter problems and not know how to
resolve them. The following may be of
some help: A disorientated view can be
reset to trueSpace’s starting viewpoint
with the [Reset View] tool. [Reset Tool
Bars Layout] will similarly restore the
initial toolbar configuration. These are two
TrueSpace Window Tools, Fig H. If you get
really stuck, you can exit trueSpace, then
restart it while holding down the Control
key. Select ‘Use Default Configuration’ in
the panel and click 'Ok’.

Changing the viewpoint

While 3D modelling, you will frequently
need to move around your model as

you create and modify it. This is done by
changing the viewpoint with the View
Navigation Control, Fig C. With this control,
you can move around the scene (a scene
is the name used in trueSpace for the
collection of objects and other elements,
like lights, that are in the model). You can
also adjust the viewpoint to zoom in on an
object to work on its detail, or zoom out to
get an overall view of the scene.

As with the Object Navigation Control, |
won't detail the use of the View Navigation
Control as you can discover this for
yourself. Try clicking and dragging with
the left mouse button on the various parts
of the control labelled in Fig C, and see
how the viewpoint changes. One
particularly useful function on the control
is the ‘rotate around selected object’
function. To use this, first make sure you
have a new or modified cube selected in
the scene with the Object Navigation
Control visible around it. Next, move the
mouse pointer over the green semicircle in
the View Navigation Control until the
semicircle turns yellow. Click and drag the
left mouse button and the viewpoint will
swing around the selected cube allowing
you to quickly view all sides of it.

After some practise of using both the
Object and View Navigation Controls, their
use will become instinctive, and you will
not have to think about the mechanics of
using them as you create your models.

Navigation;

an alternative way

There are a group of six icons in the
Navigation Tools, Fig D that you can use
as an alternative way of modifying objects,
or changing the viewpoint. [Eye Move],
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[Eye Rotate] and [Zoom] will adjust the
view, and [Object Move], [Object Rotate]
and [Object Scale] will modify an object.
The Navigation Tools are collapsed into
a small square at the top centre of the
screen, Fig A; move the mouse pointer
over the square, and the full toolbar will
be displayed.

To use one of the six tools, click its icon,
then click and drag the mouse anywhere
in the workspace. I'm using ‘workspace’
with a small ‘w’ here for the modelling
area on the screen This shouldn't be
confused with the trueSpace Workspace
mentioned earlier. The changes performed
with the six navigation functions depend
on whether the left, right or both mouse
buttons are used. The help file, section
2.7.4 has more details on this (this section
also has more information on the Object
Navigation Control). A Navigation tool will
remain active until you select another
trueSpace function.

Whether you use the Object and View
Navigation Controls, or the six Navigation
functions, or a mixture of both, is often a
matter of preference; after a while you will
develop your own working methods,

Modelling with precision
TrueSpace has primarily been designed
so that 3D modelling can be done
interactively and visually by using

the mouse. This means that complex
‘freehand’ objects and models can be
created very quickly indeed. There are also
a few trueSpace functions which can be
used to introduce some precision when
using the mouse (these will be covered
later in the series).

For engineering uses, however, a more
controllable and precise method of creating
and altering objects is often needed. This is
achieved by typing numerical values into
the Object Property (or Info) Panel, Fig G.
Right click on the [Object Tool] icon in the
TrueSpace Window Tools, Fig H, and this
panel will appear.

Before describing the use of the Object
Property panel, a digression is needed on
how the location and orientation of objects
in three dimensional space is specified in
trueSpace. The location of an object is
defined by its position with respect to
three perpendicular axes, the X, Y and Z
axes. These three axes, collectively called
the World axes, are never displayed, but if
they were, they could look something like
this: Fig 3.

The axes colours in this image
correspond to the trueSpace colour
convention (as used, for example, in the
View Mavigation Control). The intersection
of the three axes iswhere X, Y and Z are
all equal to zero. In the default view
shown, X is positive towards the lower-
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left, and negative towards the upper-right.
Similarly, positive values of Y occur on the
lower-right, and negative on the upper-left.
The guide grid is on a plane positioned on
the X and Y axes. The grid is always in this
location, and so acts as a visual reference
for the orientation of the view and the
World axes. In addition, the grid lines
coincident with the X and Y axes are
coloured green and blue, respectively. The
Z axis is perpendicular to the X and Y axes
{and guide grid). In the default view shown
the value of Z increases vertically
upwards, and decreases downwards. At all
positions on the grid, the Z value is zero.

To see how the Object Info Panel is used,
Clear the previously created cube, and
create a new one. Now, try moving,
rotating and scaling the cube with the
mouse as described before, and notice how
the numerical fields in the Object Info panel
change as the cube is moved or altered.

Delete the cube and then create a new
one. Click the mouse in one of the
numerical fields of the Object Info panel,
delete the existing number, type in a new
value, press Enter, and observe the affect
on the cube (dont use large location
values, as the cube may disappear off
screen). Try this a few times by typing in
different parameter values for the cube. As
well as numbers, simple mathematical
equations can be entered in the fields.
Addition (+), subtraction (-), multiplication
(*), division (/) and brackets can be used
(examples are 2%-3.8, and (2.4+5.8)/3). On
pressing Enter, the equation’s result will be
calculated and displayed in the field, and
the object modified. This useful program
feature can save a lot of mental arithmetic.

The numerical values in the Location and
Size fields of the Object Info Panel are in
terms of the grid square size (the dark grey
squares in the grid). So, for instance, a
new cube, with X, Y and Z sizes of 2.0 is
two grid squares long, wide and high. It's
possible to set the unit size of the grid
squares in TrueSpace, but for now, you
can imagine that each grid square
represents any suitable unit of
measurement you wish. In this series,
unless stated otherwise, one grid square
will represent one centimetre (10 mm). For
your own models, you may prefer to have
one grid square equal to one inch. The
Rotation values in the Object Info panel
are in degrees, and range from -180
through 0 to +180.

To recreate the models in these articles,
numerical values will often need to be
typed in the fields in the Object Info panel.
To show the values as concisely as
possible, | will use the abbreviations L, R
and S for Location , Rotation and Size
respectively . Lists of parameters will be
enclosed in square brackets, with the
values separated by oblique lines. If a
particular parameter value is not in any
such list, it means its value is either
unchanged from a previous setting, or
unimportant. So, for example:

[XL-1/YL3.25/ZR-45/Z51.2] shows that
the X location should be changed to a
value of minus 1, Y location to 3.25, Z
rotation to minus 45, and Z size to 1.2. All
such values should be typed in carefully,
as small mistakes could produce
unexpected results. Watch out especially
for any minus signs and decimal points.

In the Object Info panel, there is also a
Name field. Truespace automatically gives
new objects a name ('Cube’, ‘Sphere, 3'),

but these are not very meaningful in a scene
with tens or hundreds of objects. You can
rename an object by typing itin the Info
Panel (press Enter afterwards), Sometimes |
will suggest an object name in a parameter
list, or on its own like this: ['‘Flywheel’].

A first model

This series starts by showing the steps
needed to create the main components of
a simple oscillating engine, Fig 1. | should
perhaps say that this model in particular,
and many of the other models shown in
the series, have been chosen primarily to
demonstrate 3D modelling techniques,
and they may not necessarily represent
best engineering practice, or include every
last nut and bolt. In general, however, the
models will become more sophisticated as
the series progresses.

The engine model will be built up
entirely from cubes and cylinders. These
basic geometrical shapes are two
examples of objects called polyhedrons.
To start modelling, erase any previously
created objects, press [Reset View], and if
the Object Info Panel isn't visible, right-
click [Object Tool]. To create the engine
Foot, click [Cube], and in the Info Panel,
type:

[ZL0.15/XS2.6/YS2.6/Z50.3/'Foot’], and
you should have a cuboid like Fig 4.

The next step makes four mounting holes
in the Foot. Select [Cylinder], Fig B, and a
new cylinder object is created. Notice that
the Object Navigation Control has moved
from the Foot to the cylinder, showing that
the cylinder is now the currently selected
object. The values in the Object Info panel
are always those of the currently selected
object. In the panel, type [XS0.3/YS0.3] to
give the cylinder a diameter of 3 mm. This
shape will be used to make one of the four
mounting holes, so, position the cylinder
with [XL0.8/YL0.8].

Three more identically sized cylinders
are needed for the other holes. Although
these could be created in the same way
just described, it is easier to make copies
of the existing cylinder. Before doing this,
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first note that the current object is named
‘Cylinder” in the Info Panel. Now, click
[Copy], Fig H. You won't see any difference
in the workspace because the newly
created cylinder has exactly the same size
and location as the first one. Notice,
though, that the object name in the Info
Panel has changed to ‘Cylinder,1’. Position
the new cylinder with [ XL-0.8/YLO0.8]. Click
[Copy], and enter [XL-0.8/YL-0.8], [Copy]
again, and [XL0.8/YL-0.8]. You should now
have Fig 5.

Before continuing with the model, here is
a small digression on selecting objects.
Whether an object is selected or not is
important because, in most cases, an
object has to be selected first before it can
be modified with a tool. There are three
main alternative ways of selecting objects.
First, enter the object selection mode by
clicking [Object Tool], then click on the
desired object. Second, in the Info Panel,
click the arrow button in the Name field. A
pop-up list of the scene’s objects appears,
and you can pick one of these. Thirdly, you
can cycle through a scene’s objects by
using the left and right arrow keys on the
keyboard.

Mow, back to the engine model. The four
holes in the Foot are made by subtracting
the cylinder shapes from it. Select the
Foot by using one of the methods
described above, click [Object
Subtraction], Fig B, (the cursor will change
to show the subtraction tool is active) then
click ane of the cylinders. The cylinder will
disappear, and where it originally
overlapped the foot, a hole will be created.
Click the other three cylinders to complete
the mounting holes in the Foot, Fig 6 To
exit the object subtraction mode, click
[Object Tooll.

Subtracting solid objects from each other
is a ty pe of function known as a 3D
Boolean operation. There are two other
related functions, [Object Union]
(combining two objects), and [Object
Intersection]; these will be introduced later.

Using Libraries

As the first object is complete, it would
now be a good time to start regularly
saving the model scene, This can be
done from the ‘File’ menu, but here |

will use a more visual method which at
the same time introduces the subject

of Libraries. A Library is a collection of
trueSpace components (scenes, objects,
light configurations etc.) that are stored
on the computer. You don't need to know
the details of how or where components
are stored because you can move or
copy them between the libraries and your
model using drag-and-drop methods. This
is quicker and more visually interactive
than using the Windows file system.
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To save the current scene, left-click the
‘Scene Library’ icon, which is eighth from
the top in the Library Toolbar, Fig A far
left, A panel will appear showing
thumbnails of the scenes which are
supplied with trueSpace (you may like to
load these later to get a feel for what can
be done with the program). Right-click
the panel, and in the list under ‘Library”,
select ‘New'. A new scene library will be
created, and an empty panel displayed.
Right-click the panel, then select
‘Rename’, and in the new panel type
‘First Steps’ (Enter), or any other
appropriate name you wish. To save the
current scene in this new scene library,
right-click the panel, then select “Insert’.
Right-click the new thumbnail, select
‘Rename’ (under Item, not Library), and
type ‘FS01’ (or another name). Later,
when you have done some more work on
the engine model and want to resave it,
right-click its thumbnail in the Scene
Library Panel, then select ‘Replace’.

The Standard

Start with a rectangular block: [Cube],
[ZL4.05/XS0.6/YS2,6/257.5/ Standard’],
fig 7.

The holes for the Crankshaft Bearing,
Cylinder Pivot Pin and the ports are made by
the same method as the holes in the Foot
were. The cylinders to be subtracted from the
Standard all have different parameters, so it
is simpler to click [Cylinder] five times (rather
than use the [Copy] function). Type in the
values for each new cylinder as follows:

Crankshaft Bearing hole:
[ZL2.3/YR90/XS0.8/YS0.8]

Cylinder Pivot Pin hole:
[ZL6.5/YR90/XS0.3/YS0.3]

Inlet port hole 1:
[YL1.1/2L7.374/XR90/XS0.3/YS0.3]

Inlet port hole 2:
[XL1.0/YL0.214/ZL7.374/YR90/XS0.2/YS0.2]
Exhaust port hole:
[YL-0.214/ZL7.374/YR90/XS0.2/YS0.2]

The positions of these cylinders are
examples of details which have to be
determined beforehand. | used 2D CAD,
but they could have been found using a
manual drawing or by trigonometry.
Select the Standard, and make the holes
by selecting [Object Subtraction] then
clicking each of the eylinders in turn. Click
[Object Tool] to exit the subtraction
function.

So far, you have been using the
trueSpace default display mode: the Direct
3D Solid Render Display. As objects are
drawn as solids in this mode, the structure
of the internal holes in the standard is not
obvious. TrueSpace has an alternative
display mode which you can use by
clicking [Wireframe Display], Fig F. In
some ways, this display mode is better
suited for creating precision models, and
also, as it is less computationally
demanding, it is drawn quicker (useful if
you have a slower computer). Here, in
wireframe mode is a close-up of the holes
at the top of the Standard, Fig 8.

If you want to return to the solid display,
click [Direct 3D Solid Render Display], Fig
F. From now on, I'll use both solid and
wireframe images, depending on which
shows the modelling most clearly.

Crankshaft Bearing

The modelling of this component
demonstrates the use of both combining
and subtracting objects. Click [Cylinder]
twice, type in the values for the two
cylinders:
[XL-0.85/Z12.3/YR90/XS1/YS1/ZS1.1]
[XL-0.5/ZL.2.3/YR90/XS0.8/YS0.8/Z51.8]

Select either cylinder, click [Object
Union], Fig B, then click the second
cylinder, then [Object Tool]; the two
cylinders will be combined into one object
(to avoid accidentally unioning the
Standard, you may have to change the
viewpoint). Now, create another [Cylinder]
to make the bore:

[ZL2.3/YR90/XS0.5/YS0.5/Z53.0]

To complete the Bearing, select the
combined object, and then subtract the
new cylinder. Name the object ['CS
Bearing']. You should now have Fig 9.

This is a wireframe image, but the
Bearing has been rendered. Rendering is
the process of producing an image of a 3D
model, or (as in this case) an individual
object. More details will be given on

37



rendering in next month’s article, but for
nowy, if wireframe mode is active and you
want to see how an object will look as a
solid, first select it, then click [Render
Current Object], Fig F.

Crankshaft and flywheel

The Crankshaft is simply a cylinder:
[XL-1.4/ZL2.3/YR90/XS0.5/YS0.5/255.1]

For the flywheel, start with another
cylinder for the boss:
[XL2.0/ZL2.3/YR90/XS1/YS51/251.5]

The circumferences of all the cylinders
used so far in the engine model have been
made up from 16 polygons (also called
faces). If you click [Render Current Object]
and look closely at the boss, you can see
that the perimeter of the circular face has a
slightly angular look. This is usually
acceptable with a small object like this, but
if the larger outer diameter of the flywheel
had a circumference with only 16 polygons,
this would be very noticeable. The number
of polygons specified for any cylinder
perimeter can however, be changed.
Right-click [Cylinder], and a subsidiary
panel will appear. Change the Longitude
value from 16 to 64 {press Enter). Now,
click [Cylinder] to see the difference. Every
curved surface in a 3D model is
approximated by using flat polygons - the
more polygons present, the smoother the
surface will appear. In general, objects
should be created with the minimum of
polygons that will produce realistic images;
unnecessarily detailed objects will tend to
slow the computer redrawing rate down,
and result in larger computer file sizes.

Set the parameters for the last cylinder:

[ZL2.3/YR90/XS3.8/YS3.8/Z51.0]

To make two recesses in the flywheel,
use [Copy] and type [XL-1.9/XS2.8/YS2.8],
click [Copy] again and [ZS0.6]. Subtract
this last cylinder from the previous one (a
change of viewpoint first may be needed
for this operation), and you should have
one object separated into two disc-shaped
parts (plus the boss and the large
cylinder). The objects should look like
those in the Fig 10 (for clarity, I've made
the non-flywheel parts invisible).

Exit subtraction mode by clicking [Object
Tool], then select the large cylinder and
type [XL-1.9]. Click [Object Subtraction],
click the two-disc object, and a recess on
either side of the flywheel will be created.
To join the boss to the flywheel, click
[Object Tool], then click the boss, and
[XL-2.15]. Select [Object Union], then click
the main Flywheel part.

The Flywheel bore can be created by
subtracting the Crankshaft, but to do this
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without deleting the Crankshaft at the
same time, first do the following: right-
click on [Object Subtraction], and click the
Keep Drill box in the subsidiary panel.
With this option active, subtracted objects
are not deleted. Click [Object Subtraction],
the Crankshaft, then [Object Tool]. Type
[‘Flywheel’] in the Info Panel.

To get an impression how the five created
objects of the engine are looking, adjust
the viewpoint to your liking, and then click
on [Render Scene], Fig F and Fig 11.

If you study the Flywheel building steps
closely, you may notice that they are more
complicated than is really necessary; to
show the modelling clearly, I've kept the
cylinders separate and moved them into
position when they are needed.

Crank

In the Cylinder panel, set the Longitude to
16, select [Cylinder] and set values to
[XL0.75/ZL2.3/YR90/XS0.8/YS0.8/Z250.7]
[Copy] cylinder and change the following
values: [XL0.7/ZL1.3/XS0.5/YS0.5/2S0.6]

Create a new [Cylinder] with Longitude:
64: [XL0.65/ZL.2.3/YR90/X52.6/Y52.6/Z50.5]
[Copy] cylinder and change the following:
[YL2.9/ZL0.9/XS5.0/YS5.0]

[Copy] again and [YL-2.9]

Select the 2.6 cm diameter cylinder, and
[Object Subtract] the two 5 cm cylinders
(uncheck the Keep Drill box in the
Booleans panel if still set). [Object Union]
the resulting object with the first two
cylinders.

Create a new [Cylinder], Longitude: 16,
for the Crank Pin:
[XL1.15/ZL1.3/YR90/XS0.3/YS0.3/Z251.5]

Finally, [Object Subtract] the Crank Pin
and Crankshaft from the Crank (use Keep
Drill), With [Render Scene], these three
objects should look like Fig 12.

Piston

This component should present

no new challenges, being made
straightforwardly from three cylinders.

Create the cylinders with longitude 16,
and with the following values:

[XL1.4/ZL4.7/XS1/Y¥S1/281.2]
[XL1.4/ZL2.9/XS0.3/YS0.3/ZS2.4]
[XL1.4/21.1.3/XS0.8/YS0.8/2S0.8]

Join them together with [Object Union]
(Keep Drill off), then subtract the Crank Pin
(use Keep Drill), and voila - one Piston
{shown horizontal in Fig 13).

Cylinder Block

This is the most complex object in

the model, but the same technique of
combining and subtracting polyhedrons
is used to make it. Start with a [Cube], and
change its values to:
[XL1.2/ZL6.5/X51.8/YS1.3/ZS2.4]

Create two cylinders with longitude 24 and
values:

[XL1.4/20L4.7/X51.3/Y51.3/251.2]
[XL1.4/ZL5.8/X51.0/YS1.0/Z53.4]

[Object Union] the altered cube with the
first cylinder (Keep Drill off), then subtract
the second cylinder to form the bore. Next,
a shallow recess is made around the Pivot
Pin position by subtracting this cylinder:
[XL0.35/ZL6.5/YR90/XS1.2/YS1.2/Z50.1]

Subtract another cylinder, longitude 16, to
form the Cylinder Port:
[XL0.6/ZL7.4/YR90/XS0.2/¥S0.2/Z50.7]

Create a cylinder for the Pivot Pin:
[XL-0.45/Z1L6.5/YR90/XS0.3/YS0.2/252.5],
and subtract this from the Cylinder Block
{use Keep Drill).

Finally, to complete the whole model, a
basic representation of a Nut can be made
for the Pivot Pin. This is simply done with
[Cylinder], in this case, with the longitude
set to 6, a hexagonal prism shape will be
created, Fig 14 Change its values to:
[XL-1.5/ZL6.5/YR90/XS0.6/Y50.52/250.3].

Next Month: Part two will show how
model images can be made more realistic
by using materials and lights. This part
will also have more demonstrations of
using polyhedrons to construct some
simple engineering components.
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Photo 1. Evidence of progress
on the Flying Scotsman.

Harro

Dave Fenner visits

the National Model
Engineering and Modelling
Exhibition at Harrogate

ur travel arrangements this year

followed those established last

year, i.e. travel to Yorkshire on

Thursday, stay over and attend

the exhibition on Friday. On the
journey south, we stopped at Scotch Corner
and considered whether to either make a
repeat visit to the National Railway Museum
in York or to take a trip across country to
visit the North Yorkshire Moors Railway.
Not having done any prior research on the
web, we figured that Tornado might be at
the museum, also the added mileage would
shorten the afternoons enjoyment, so it was
off to York, where Murphy’s Law prevailed,
and reception advised us that Tornado was
visiting the NYMR.

MNever mind, the NRM is one of those
places, a bit like the Science Museum at
South Kensington, where no matter how
many times you visit, there is always
something you missed earlier. Walking
round the gallery in the warkshop gives an
overhead view of some of the ongoing
restoration work. Photo 1 gives an
impression of progress on the Flying
Scotsman chassis. We found plenty to hold
our attention until closing time.

On Friday morning, it was clear after a
quick walk round, that Lou Rex, B.E.M.
had once again worked his organisational
magic to create a superb show. Whether
you wanted to see particular types of
models, or examine new machinery, or
just stock up on materials and tools, there
was something of interest.
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Photo 2. Judging in progress w;th Geoff Sheppard (left) and Mike Chrisp (right).

gate

2009

Photo 3. Mr K Hamson 's modified dmdmg head for spiral milling.

Judging competition entries at an
exhibition is an activity which may have
some parallels to football refereeing, in
that, on occasion, someone feels that their
efforts are not sufficiently recognised. A
great deal of work is undertaken by the
chief judge Harry Paviour and his team,
both in prior research and actual detailed
examination of exhibits. Photo 2 shows
two members of the team of judges, Geoff
Sheppard and Mike Chrisp (known to many
as respective former editors of Model
Engineers’ Workshop and Model Engineer),

From some points of view, model
engineering has become narrower in
context, with an accent on steam power
but also admitting disciplines such as
clock making and I/C engines. For me, one
of the great strengths of the Harrogate

show is that it extends to fully encompass
the disciplines of model boats and aircraft.
In the I/C engine field, the Bentley engine
constructed by Mr M Sayers, is a superb
piece of work and this year | managed to
be in the right place at the right time to
witness it running - very smooth and
surprisingly quiet. A fellow PEEMS club
member, Mr B Rees also demonstrated an
interesting single cylinder engine.

Competition

This year the workshop equipment
category was supported by five entries
from two entrants.

Mr K Harrison presented two items. The
first of these was a conversion of a
dividing head for spiral milling and is
shown in photo 3. A master spiral and
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Photo 4. Long top slide with QC toolpost and tooﬁng.exhibﬁed by Mr K Harrison.
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Photo 5. Low level scribing block,

small height gauge and rule holder
by Mr P Bowler.

Edge Finder
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Photo 7. Detail of profil
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Photo 8. Electronic edge finder designed
and built by Mr Mel Martin.

follower ensures that the work is cut to
match the master. The second exhibit
from Mr Harrison, photo 4 comprised a
long top slide fitted with quick change
block boring bar holders. Mr Harrison's

from the judges.

The second entrant, Mr Paul Bowler, has
been a consistent supporter of this
competition class for a number of years,
and this year fielded three items, a low level
scribing block, a small height gauge, and a
rule holder. Photo 5 shows these entries.

Club Stands

The SMEE stand as expected contained
a number of interesting exhibits, also a
demonstration by Derek Brown using a

table, by Mr C Ager.
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efforts were rewarded by a “Commended”

Photo 9. Power hacksaw to Blackgates design by Mr R Cullen.

Myford lathe to produce a surface having
a large radius of curvature. This technique
might be usefully applied to work such as
locomotive buffers. The method employed
a “contour plate” warking with a small
roller to give the correct radius, and feed
was supplied by the power cross feed.
Photo 6 shows the overall set up and
photo 7 the detail of the plate and roller.
Mel Martin showed his own design of
electronic edge finder. The body houses
batteries, resistor and an LED, which
illuminates as the probe contacts the
{metal) work piece. We hope that Mr
Martin will write up this project, photo 8
for publication in due course. Photo 9 is
of the Blackgates designed powered
hacksaw produced by Mr R Cullen, while
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Photo 11. Press tool for small boiler
throat plate - Peter Haycock.

Shaft Drilling

O Mickeithwis

Photo 16. Shaft cross drilling jig
by Mr D Mickelthwait.

photo 10 illustrates the small rotary
table made by Mr C Ager to a George
Thomas design.

Peter Haycock’s exhibits included a
number of taols and jigs relevant to
producing small locomotives.

Photo 11 is of a press tool for the throat
plate of a G1 boiler, while photos 12 and
13 show respectively a fixture to allow two
drilling and milling operations on slip
eccentrics, and a quartering jig for G1 and
G0 wheels.

York Society clearly has several
members with an interest in workshop
equipment, and a number of the exhibits
reflected this. Mr G Jackson displayed his
MES abrasive band machine, photo 14
(entered in competition last year). From
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Photo 12. Peter Haycock's fixture
for handling slip eccentrics.
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Photo 13. Wheel quartering jig for
gauges 0 and 1 - Peter Haycock.

Photo 17. Modified ball turning tool
by Mr S Hauptman.

Allan Hopwood came the dividing head
and accessories, photo 15 and from Mr D
Mickelthwait, the shaft cross drilling jig
shown in photo 16. Work from other York
members included the ball turning tool by
Mr S Hauptman, photo 17 and the rotary
tables by Mr K Bateman photo 18 and Mr
P Inwood photo 19.

Exhibits spied on the Leeds Society
stand included a vertical spindle MES
Surface Grinder, photo 20 by Mr A
Bootland, and a cycle spoke tensioning
device, photo 21 by Mr T Knight.

Mr J Mathie of the Carlisle club displayed
a selection of items including the simple
dividing head and filing rest shown in
photo 22 and the bending rolls in photo 23.
It may be seen that these feature two

Photo 18. Mr K Bateman’s 4 inch
rotary table.

Photo 19. Six inch rotary table by
Mr P Inwood.
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Photo 20. MES surface grinder by
Mr A Bootland.

- 1
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Cycle Spoke tensioning

Photo 24. KX1 CNC mill from
Arc Euro Trade.

sizeable handwheels which may be an
effective alternative to gear or chain drive
between rolls.

Trade Exhibitors
No model engineering show would be
complete without a healthy attendance
from the trade, and many of the well
known suppliers had booked stands. Arc
Euro Trade were demonstrating their CNC
mills, photo 24. It is interesting to see how
amateur CNC has developed over the last
decade or so, from the pioneering work
undertaken by Richard Bartlett, then the
emergence of several control systems
and affordable software to speed up the
creation of control programs. Now we
have small mills fully configured for CNC
operation thus by passing the need to
convert a manual machine.

Warco displayed their latest in readout
scales, photo 25. Historically for DRO
systems using the lower cost Chinese
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Photo 25. “Prewired then cut to size”
readout from Warco.

scales, there has been a general question
mark over the quality and compatibility of
the connector plugs. (For my own
Shumatec system, | dispensed with the
plugs and soldered the wires directly into
the scales) The new Warco offering gives
two advantages. First the scale is
supplied to a generous standard length
which can then be cut to just the length
required on the machine, and second, the
scale comes prewired with its remote
read out, so all you haveto do is
mechanically mount the hardware.

Tail pieces

At one stage in the day, during a
conversation with chief judge Harry Paviour,
he asked whether | had seen his boat. Well,
at that stage | had to admit that no | had not.
Early in his career, Harry had spent some
time at sea, and still has fond memories of
the Goldcrest, so he has produced a model
of this ship, shown in photo 26.

Photo 21. Terry Knight's cycle spoke tensioning device.

National Model Engineering
and Modelling Exhibiticn

2009

Boncing Roty

Photo 26. : Harry Paviour’s superb
model of M.V. Goldcrest.

Photo 27. Special bolts from Mr T Sanders.

Finally, some readers may have seen
drawings of special bolts for non standard
applications. Mr T Sanders of Scunthorpe
society has made a series of samples as
illustrated in photo 27. W

Model Engineers’ Workshop



To Die, Now!

(Better than “Yesterdie’?

David Piddington concludes
his look at dieholders.

Coupling marking jig

Returning to the matter in hand | had
already decided that the method of boring
the front end of the tailstock to take the
die holder attachment bush was to tow

it along the bed with the saddle. What
was needed was a coupling device with

a hook on the saddle and the tailstock
with a link between, both ends being in
line. | fabricated a marking device with
two pieces of %in. square mild steel that
| found in my ‘odds’ box as drawn in

Fig. 15. As an alternative it could have
been milled from the solid. Any thickness
greater than in. will do. Mark out for,

Fig. 15
‘ o /— 911"4 REAM
EI_ {
® € —
g !
E— b3
— —=—9/16
*13/8
*CLOSE FIT BETWEEN
BED SHEARS
FABRICATE OR MILL FROM SOLID
DRILLING JIG FOR COUPLING

Photo 61. Using the hook marking
jig on the lathe saddle.

July 2009

then drill and ream Yin.diameter and de-
burr the hole’s edges. Now find a piece of
Y4in. diameter silver steel, turn a 60deg.
(ish} point on it and then harden and
temper. | already had a suitable punch,
made from a broken end mill where the
point had been ground on the shank at the
appropriate angle. Using this as shown in
photos 61, 62 and 63 the points where the
hook bolt will fasten may be marked and
then drilled and tapped 2BA. | repeated
this process for the standard tailstock as

it would be feasible now to ‘tow’ this one
as well. Carefully check that the tapped
hole in the saddle and tailstock goes

into parent metal and avoid a conflict of
adjusting strips while making the setting
jig. Dimensions given may not exactly suit
other machines.

Photo 62. Using the hook marking
jig on the new lathe tailstock.

Drilling and tapping the tailstock is done
on the bench drill while suitable fixed to
an angle plate, but the hole in the saddle
requires a different attack and an extended
drill is required. Take a 6in. length of Yin.
diameter mild steel and after facing both
ends, drill one end number 24 diameter,
which gives 86% thread engagement for
2BA, Drill dry: do not use lubricant. The
drill may now be reversed and after
careful cleaning "Loctite high strength 603"
is applied to the shank and it is inserted
into the hole and allowed to cure.

Use the setting jig with its Yin. hole to
align the drill. Photo 64 shows the
procedure with the jig clamped from the
cross slide. Do this first if, like me, you have
only one number 24 drill. The drill may be
removed by applying a flame, hot but not

Photo 63. Using the mrk:'ng block
on the original lathe saddle.
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Photo 64. Using an extended drill
to drill for the hook.

red hot, to the extension where the drill
shank is fitted. When smoke arises, grip the
drill with pliers and gently pull it out.

Next requirement is for an extended tap
wrench. Mine still has number 31 - my
clocking in number - stamped into its shank
from my apprentice days. It is also rather
long for this particular job but it will serve.
To make one for this job, take a 6'4in.
length of %in. diameter mild steel and in
one end drill a hole 0.196in. diameter and
about 3&in. deep. Alternatively measure the
across corners size of your 2BA taps and
drill that diameter. With a great deal of bad
luck previously, you will have kept a 2BA
broken tap shank especially if of HSS which

Photo 65. The co:ﬁpfeted hook and link.

is very hard. Grind the end off square and
then very carefully with a corner of the
grindstone nick across the centres of the
square leaving, effectively, a crude broach.
Hammer this into the drilled hole with the
bar held upright in your bench vice. You
will need to remove and replace between
hammer blows in order to remove chips of
steel. Eventually your hole will be of
sufficient length to grip taps with this size
of square securely, Cross drill number 13 at
about %in. from the other end and press in
a 5in. length of %sin. diameter mild steel to
form a cross handle. Do take your time
tapping this hole. This is the wrong place
to break a tap.
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At this point | stopped for lunch and on
return had a flash of inspiration! The hole
in the tailstock could be done in exactly
the same way by putting the tailstock/s in
backwards, handle end towards the chuck
and turning the jig through 180deg. The
under plate has also to be reversed due to
the clearance chamfer for the leadscrew
handwheel.

Hooks and link

We now need two (or three) hooks and a
link, Fig. 16, of which there are numerous
ways of achieving this. | used some %zin.
square MS that | had to hand. Possibly
hexagon might have been better but |
didn't have any about that size. Machine
as shown, with the 2BA thread at '4in.
long cut first. Two or three of these are
wanted. The third if you wish to ‘tow’ your
lathe's ariginal tailstack as well. Face off
the blanks at 1%in. long, turn down a %in.
length to 0.185in. diameter and thread up
to the head 2BA. Take one threaded blank
and insert into the saddle’s tapped hole
and tighten carefully until one of the sides
is vertical with the blank tight home, or
very nearly so. Mark this face with a letter
punch “S" =‘saddle’ immediately next to
the saddle so it will not be machined away.
That for the dieholder tailstock will have a
“DT" punched on it and for the original |
suggest “LT" = "lathe tailstock’. Next mill
away the front of the ‘'hook’, then drill and
tap vertically for 2BA. As an optional extra
the front may be rounded off as shown.
Make three single ended pivots as per the
drawing and fit them tightly into the holes.
The connecting link is made from %4 x %in.
MS drilled at both ends number 10 drill
clearance for #sin. | assembled the parts
and found there had been a discrepancy
and my unit was not quite parallel with
the lathe axis though this will not matter
overmuch. Photo 65 shows a bird's eye
view of the finished link.

The hook and link holes in the saddle
and tailstock/s should be plugged when
these are not in use. If you do not do this,
then the holes will inevitably collect swarf
and the next time you wish to use them,
you will have to clear out the hole with a
tap. Not a major task but inconvenient.
Use either socket grub screws, say 'in.
long, or simple slotted screws, which you
can make now with your 2BA preset die in
its holder. | recommend also that you
make a dedicated storage area or box in
your workshop and a note of where this is
kept. You will need somewhere for the
finished dieholder tailstock, so both
together will be appropriate.

Dieholder adapter
Now we approach the alignment of the
tailstock bore with the lathe centres to
enable insertion of the adapter, Fig. 17.
The headstock end of the tailstock bore
must be machined out to accept this.
We can machine the adapter first and
use it as a plug gauge, or we can bore
out the tailstock first and then make
the adapter diameter to suit. | thought
long and hard about which to adopt but
decided in favour of the latter as the
former will require continual remaval
and replacement of the between-centres
boring bar which will have to be used
because of the distance away from the
lathe's headstock. | hope that is clear?
Before this however, | decided to retain
the tailstock’s original barrel clamp lock,

Model Engineers’ Workshop



Photo 66. The adaptor
clamp with spacer prior to remachining.

Photo 67. Excess metal is
removed prior to boring.

which, because of its split nature and
radius, will have to be machined at the
same setting. First, with the clamp lever
removed, put a short stub of 1in. bar down
the tailstock barrel and, with half the
clamp visible and touching this bar,
measure the gap between the halves.
Machine a spacer collar of this thickness,
place between the halves as shown in
photo 66 and clamp with two Yin. BSF
locknuts for a reason that will become
apparent shortly. Next with the clamp
halves approximately in line, file away the
upper part of the spacer to approximately
the same curve as the clamp halves, photo
67. By this means most of the intermittent
cut of the boring tool can be avoided. This
item is now inserted into predetermined
position and secured with a G-clamp,
photo 68 now explains the locknuts, which
protrude beyond the end of the thread.
One, or two thin washers will be required

at the bottom of the hole to centralise the
split clamp prior to the boring procedure.

I made one omission, to be rectified later.
The Yin. hole near the tailstock front and
on the barrel centre line originally held a
special key to guide the tailstock barrel to
stop its rotation. Before the next process
this hole should be plugged. A short stub
of steel should be press fitted into the hole
(not too tight as we don't want to crack the

Photo 68. The method of securing the split clamp prior to boring.
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Photo 69. The boring process with both tailstocks l' use.

casting) to its depth only where it will be
machined away on its internal end by the
boring cutter. Cut off short near the outer
body and trim with a file.

Boring bar

Over the years | have made a few between
centre boring bars and have kept them -
just in case of a future need. Luckily | had
one, which, while not perfect, enabled
me to complete this particular task. |
lengthened it with a detachable end as
the original fitted into a dedicated slot

in its storage chest. Fig. 18 shows the
final dimensions. Both ends should have
a BS3 centre drill put in, this operation
being performed using the lathe three-
point steady appropriately. A %in. round
HSS tool bit not greater than in. long
should have an appropriate point ground
on it and secured with a 2BA socket grub
screw. Slackening the grub screw and
lightly tapping the blunt end with a small
hammer advances the cut. Primitive,

but effective! linitially had problems of
tool-chatter. This was finally resolved by
having a pointed tool with a very small
radius at the tip. Photo 69 shows what
may be a unique event, certainly very
unusual, of a Myford Series 7 lathe with
two tailstocks in action at the same time

Photo 70. The fixed steady in us to machine the adaptor.
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Fig. 19 e across the bar instead - just as effective.
73] Your three-point steady could also be used
E — —=—0.125 supporting just behind the larger diameter,
= photo 70. Then the outer end may be
E faced off to length and the bore put in to
- *‘ #‘ mate with the corresponding diameter of
= i “‘\ the die holder bodies.
ol | o o ( | / Location key
g - The location key Fig. 19 fits into a reamed
i f hole at the front of the adapter, which is
then spotfaced to accept a closing nut. The
~ 5116 overall length of the key bolt is critical and
it can only just be inserted into its hole
3/16 916 QE#EELIEHMLSOFSJFION KEY from inside the larger bore of the adapter.
Removal of burrs on the bolt and hole is
essential. Photo 71 shows the spotfacing
with an end mill after the hole has been
i s Fig. 20 drilled and reamed. We can now try an
1/32 1 1 assembly after reducing the key end of
T the bolt back to the adapter face and filing
a the outer end to a %sin. radius to fit in the
= dieholder drive slots.
} Location key nut +
o = | e ] locking clamp nut
2 R 2 . A standard %in. retaining nut can be used
= A © = | photo 72 but, quite frankly, its appearance
Q s Q : S ;
R X S is ugly. _M\,-r own version is sho'«_Nn in photo
73 and in Fig. 20 is more pleasing to the
—4?— - eye. You will need a plug tap ground off
very square at the tip to ensure full depth
CAP NUT of &hreaﬁi. Thg.- hefs:jgon size ;var? a glﬁ?
ST : and, unknowing, | discovered that a
wiG MITERIALIMBuS DR spanner fits exactly. A second nut of this
type could also be used on the adapter
clamp bolt instead of the Myford original
on the same bed doing different tasks. adapter back face to fit against the finger and thumb lever.
The brass coloured “thing” beneath the tailstock front. The adapter itself should | had already decided that | would paint
one being bored is my swarf shovel, this not need specific manufacture instruction the tailstock to match the green of the
time pressed into service to catch the cast except to note that both the front bore to Super 7 and | already had a tin of their
iron bits which | noticed were mixing with accept the die holders and the outside of “touch up” left from a previous job that
the oil | had put on to the bed in front of the 2in. long location spigot must be was still in good condition. Myfords have
the sliding tailstock and making a sort of accurately concentric to each other. My at their Beeston, Nottingham, works an
lapping paste; undesirable in this instance. recommendation would be to drill and on-site spares shop to which visitors are
Remember to set a saddle stop at, say ream through %in. diameter and then, welcome and can supply most spares off
2¥%in., which is longer than the mating supporting the spigot end with a live the shelf. | was typing these notes at the
diameter of the adapter. Having attained centre, machine the outer diameter to a beginning of the week of their October
a reasonable surface finish at 1.088in. close running fit in the newly bored 2008 open days and could, had the
diameter | stopped. There is no real need tailstock. Then with a length of %in. weather forecast been better - it was not
to go larger unless, of course, you have diameter ground mild steel bar set to run good for motoreycling, have visited their
already made the adapter, truly in either a “Griptru” chuck or a show, To the job in hand, a plain plug was
Remove the clamp and separate the four-jaw independent chuck, and made for the aforementioned hole and for
parts in order to break the sharp corners protruding from it by 2in. secure the the one at top, which is already tapped
where the boring tool cut them. The adapter body, large end outwards to this 2BA for the oil nipple, a threaded one for
‘sacrifice’ separator can be discarded bar with a temporary screw. However, that. Other Yin. BSF plugs were made to
unless you can find a use for a “D" shaped position, drill and tap, and “dimple’ the replace the side adjustment screws. Keep
thick washer. As with the saddle and under ~ support bar for rotational grip before the originals safely as they are peg
plate, do not remove the sharp edge of the setting the bar to run truly. Practice what pointed and may be useful sometime.
bore. There is an undercut on the adapter you preach? | forgot to do this and rather The ‘&in. slot, or what | thought was a
to correspond with this and enable the than waste time re-setting | filed a flat in. slot is nearer to a 3mm slot, which |

A

Photo 71. Spotfacing the adaptor to accept the location key. Photo 72. The ugly standard adaptor securing nut.
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Photo 75. Initial testing, the die runs out onto
previously machined bar.

find surprising for an Imperial inch
manufactured machine of at least 3
decades old. Anyway, half way around the
tail end boss is a slot where this
semicircular key was inserted torunin a
groove around the handwheel boss and to
retain the latter. This should be mimicked
by a similar piece of steel plate and, in
addition to replacing the top uppermost
screw; two more at the lower extremes
should be fitted with countersink screw
heads. These are 4BA x %in. long. Use
“Loctite” and file the heads off flush after
the ‘adhesive’ has set. Do not blank the
major hole off altogether as clearance must
be left for longer threads to pass through.

The original casting had been carefully
coated with filler after minimal fettling and
then painted. It had seen much use for the
topcoat of paint at the filler had worn
away completely by hand usage. All
extraneous holes and gaps can be filled
with quick setting “Araldite” which is filed
off flush after hardening. After rubbing
down, not forgetting to put a screw into
the hook hole to keep this free of paint,
coat the surfaces with a primer and then
with the Myford paint, or to suit your own
machine. The main bores and that for the
adapter clamp should be plugged and the
under bed-contact surfaces may be
protected with masking tape.

After painting, and allowing time for the
top coat to harden, remove all plugs and
tape and then clean off the very few
surfaces that have to be left ‘as machined'.
Now comes the moment of truth - testing.
Photo 74 shows my first attempt to cut a
full length (nominally 2 feet) of 2BA
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studding from standard %ein. diameter
steel bar, But, before doing this, machine
about %in. of one end down to a few thou’
less than core diameter of the thread which
for 2BA is 0.147in. Machine the end to, say
0.140in. and this, as seen in photo 75,
allows the die to pass into the relief and
then, after releasing the chuck, the
studding may be easily removed. If you
neglect to do this, then the only extraction
method is to reverse the lathe and wind the
whole thread length out by this tiresome
means. One other point | should make is
that the torque action of the threading will
retain the dieholder in the adapter by
means of friction on the sides of the
keyway, which action should be sufficient
to carry the whole tailstock with it. Very fine
threads may have to be assisted with light
hand pressure, just sufficient to keep the
adapter in contact with the dieholder on
the rear of the tailstock. If you choose to
lubricate the bed in advance of the
tailstock, then use a very light oil such as ‘3
in 1" which was popular in my youth. More
viscous oils will add drag rather than
reduce it to what we require here.

For long bars of non-commercially
available metal one can do no better than
adopt a turning device such as that shown
in photo 76, which | made a decade ago
and have rarely wanted since. The idea,
not new even then, was described in, |
think, Model Engineer in the early to
mid-1990s with a plain bush as the
bearing. | used this a lot during the last
years of my employment as described
previously. However, its drawback was the
amount of wear on the bush, which

: 'S
Photo 77. A better view of the
small diameter turning steady.

needed frequent renewal. | thought it
would be better with a ball race and
hardened bushes. It was unsuccessful as
the bar to be reduced in size rotated inside
the special bushes, as there was too much
‘drag’ from the ball race. However, | am
showing it here in photo 77 if only to show
how a useful and simple attachment can
be made for your machine. It is located on
the saddle using the same attachment
hole as for the lathes sliding steady and,
after securing with one face touching the
cross slide, is bored though co-incident
with lathe centres.

Should you have decided that towing the
original tailstock is a good idea especially
for drilling deep holes and similar work, a
repeat of this process could be done with
another spring-retained under plate. In this
instance the original tailstock-to-bed
clamp will be retained but carefully
adjusted so that its action does not
interfere with the sliding facility. B
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Photo 1. The improved
device used to guide a tap.

PUMP CENTRE FOR
A LATHE OR MIL

Background

| first came across this concept in an
article by Peter Rawlinson published in
MEW lIssue 88, where the accessory was
designed primarily as a tapping aid for
use in medium sized lathes having a No

3 Morse taper arbor, though the point
was made that it could be reduced to No2
Morse to fit a typical model engineering
lathe. | later came across a reference to a
similar device in “Machine Shop Practice”
by K.H. Moltrecht, but here the primary
use was for centering up work in a four
jaw chuck. The Mk 2 version is shown in
photo 1.

.Photo 2. Component parts of the
Mk 1 lash up.

Immediately after reading the MEW
article, | latched on to the potential
advantages of the gadget and decided to
cobble up something similar. | use the
term cobble up advisedly, as it was
probably put together in under half an
hour, with the primary aim of assisting
tapping in the mill. The parts of this are
shown in photo 2 and it may be realized
that no provision was made for keeping
the components together. Thus setting it
up could require a bit of manual dexterity
to keep everything in its proper place.
Nevertheless the added convenience when
tapping small threads has meant that the
Heath Robinson wersion has survived as
made for all of six years.

The primitive version was composed of
just four parts, body, rear plug, spring, and
rod. The body was a piece of %in. (12.7mm)
diameter by 16 gauge steel tube, plugged at
the rear with a press fitted brass plug. A
piece of %in. (9.5mm) diameter bar was
given a point and pushed in after the spring.

More recently, when dealing with a small
tapping job in the Mini-Lathe, it transpired
that the standard tailstock chuck (10mm
capacity) would not accept the original
pump centre. This provided the necessary
impetus to make another, slightly smaller
device, with means of retention for the rod

Dave Fenner describes a
useful workshop accessory

and generally improved in terms of fit, The
Mk 2 version has just five components, the
extra one being a grubscrew.

General design

I chose to use a Yin. (6.35mm) diameter
rod because 1) | had some suitable silver
steel, and 2) because | also had a suitable
reamer. If you work in metric, then by

all means change to Bmm. As made,

my version gives some 0.7in. (18mm)

of compression movement, which is
thought to be adequate for most model
applications. The body, made from free
cutting bright mild steel bar, is reduced
for most of its length to under 10mm

for easy accommodation in the chuck. A
short section is left at the original {12mm)
diameter allowing extra meat to take a
grubscrew. The sliding silver steel rod

is given a 60 degree point at one end.

A filed flatted section, working with the
grubscrew gives the means of restricting
its travel.

In general, no great precision is needed
to make this device, especially if it is to be
used as a tapping aid. My original version
has a decidedly sloppy fit but nevertheless
gives good support for tapping. If, on the
other hand you plan to use it for centering
work in a four jaw chuck, then a good
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sliding fit becomes more important. The
other dimensions, especially lengths,
should be considered as guidance rather
than absolute requirements.

Manufacture
Body
Cut a length of 12mm diameter BMS bar
and face to about 51mm. Grip in the three-
jaw chuck with about 38mm showing, and
turn down a length of 37mm to a diameter
of 9.5mm, photo 3. Centre drill and drill
through '%:in. or 6mm, then ream Yin.
{6.35mm) If you do not have a suitable
reamer, then open up by running a in.
drill through, taking care to feed slowly.
Reverse the work in the chuck, swing the
topslide to 30degrees and cut a generous
chamfer for appearance, photo 4. If your
bar is not in pristine condition, feel free to
take a light cut to clean up the 12mm Q.D.
You now need to drill and tap the
location for the grubscrew. | chose M3
(because | had some M3 brass screwed
rod) but 5 or 6 BA would work well. The
hole was drilled 2.5mm dia. then tapped
by hand. After this, you need to run the
reamer back through to remove the burrs
raised inside the bore. This is a good time . ~
to check the fit of the chosen silver steel. Photo 3. Turning down the location diameter for the bodly.

Rear cap

The same 12mm free cutting steel is
51.0 used. Start by facing one end and then

_ turn the shoulder to fit the %in. 8.35mm
37.0 - 995, bore in the body. | chose to turn this with
a slight interference and then file a slight

: : L e taper. The piece was then parted off and
3 —Q— el ] @ reversed to face and chamfer the other
7 5 side. If you plan to use the finished article

for centering, then by all means drill a
centre while the work is on the lathe. |
adopted a belt and braces approach to
cap retention, adding a dah of Loctite 638
then pressing in. Photo 5 shows the body,
spring and cap.

-09.5 v‘ =25

d
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Photo 5. Body, spring, and rear cap.

LI

July 2009 49



D6.35-

46.00

FILE FLAT

.

Photo 7. Top slide set over to machine the point.

50

|

Rod
One essential feature of the rod is the flat
into which the grubscrew will engage. It
can be a little tricky to hold things like this
for filing, so | chose to do this while there
was still additional length to hold in the
vice. The silver steel was first faced at one
end. A quick dry assembly with the spring
enabled the determination of the positions
for the ends of the flat. It was then an easy
matter to grip the rod in the vice, photo 6
with this part in fresh air, and file down to
achieve a thickness of about 8.0mm (i.e.
ahout 0.35mm or 0.014in. metal removed)
The rod was then sawn to length after
which it was gripped in the three jaw
chuck, making sure that the jaws missed
the flat. The topslide was then set over to
create the 60 degree point, as shown in
photo 7.

Grubscrew

If you have a convenient screw, then by
all means use it. | happened to have some
offcuts of M3 brass screwed rod, so taking
one of these, | flattened one end by filing
in the lathe and screwed it in to engage
the flat. It was then sawn off about one
millimetre clear of the body, filed slightly,
then given a screwdriver slot courtesy of
the jewellers hacksaw. At this stage it is
worth checking the fit of the screw over
the length of the flat and if necessary filing
a little to achieve a level feature.

Spring

| found a suitable spring amongst a
bargain job lot purchased at one of the
shows, probably Harrogate. Its vital
statistics are:

Coil diameter 5.6mm
Wire diameter 0.6mm
Free length 3Tmm

Number of coils  approx. 16

Final Assembly

This consisted of inserting the spring

and rod into the body, then fitting the
grubscrew. It should be possible to nip
the screw into place, then back off about
a quarter of a turn to get a nice sliding fit
of rod in body. If this is the case, then just
add a smear of Loctite to keep the screw
in place. Photo 8 gives a comparison
between the old and new versions. B

Photo 8. Mk T above and
improved Mk 2 below.
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FIRESIDE READING

Please mention Model Engineers’ Workshop when replying to advertisers’.

How To Run A Lathe

The care and operating of a screwcutting lathe

South Bend
Lathe Works

his is a reprint of the

1942 edition of this
book. It covers all the
requirements of setting
up a lathe, tool
sharpening and using the
attachments often offered
by lathe suppliers.
Although the photos and
illustrations are based on
the South Bend lathe,
they are relevant to
almost any modern day
lathe. The beginner to
turning will find much of
interest in the pages; the
expert should still find
that he can learn
something new.

Price £6.75 +P&P.

Forming

Methods Vol 1

Forming by Press Brake

The Tricks & Secrets

of Old-time Machinists

Hints & Kinks Provided
by the Readers of
American Machinist
Magazine in 1916

his book is a

compilation of hints
and tips published in
American Machinist
Magazine in 1916, It has
96 pages packed with line
drawings and text; most
pages have at least two
tips on them. | quite
enjoyed this book and |
am sure you will enjoy it
as well.

Price £7.95 +P&P.

Formin

TRICKS &
SECRETS

SRS,

Hirits & Kiriks Prowided by the
Reader qumw.\nm \Nl(l! st Megasioe

Methods Vol 2

Heat treatment of Aluminum Alloys

Forming by Section
and Tube Bending

orming by section is

basically about
bending components that
are most often used in
aircraft manufacture. Tube
bending is as the name
suggests and forming by
press brake is about
bending strips of metal
and although the tool
sections shown are for
bending long strips, the
sketches are also relevant
to press tools as could be
made and used in the
amateur workshop.

Price £8.10 + P&P.

Forming by Draw
Bench, Power Rolls

and Spinning

Heat Treatment
of Aluminum Alloys

Forming by Draw
Bench, Power Rolls
and Spinning

Ithough an interesting

book and worth a read
for historical interest, the
techniques are really
outside of the knowledge
required in a model
engineering workshaop.
The machinery used is far
too large to be found in
the home workshop. The
section on power rolls
might be of interest if you
have to form sheet metal
in folded up shapes.

Price £8.10 + P&P.

The books are available from Camden Miniature Steam Services
Barrow Farm, Rode, Frome , Somerset BA11 6PS
Tel: 44 (0)1373 830151 www.camdenmin.co.uk
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SCRIBE A LINE

Rolling mill

Dave Fenner’s rolling mill is quite an
interesting project. This combination
mill is ideal with the tertiary roller for
bending sheet, it would be of great use
for silversmithing students and craft
designer/makers that need a mill and are
on a budget. With the separate adjuster
screws it gives you the ability to mill
slightly tapered wedges, but setting the
rollers parallel may be difficult. One
solution would be indexed adjuster
screw heads, initially set to zero with a
torque wrench then matched to a scribed
datum on the top edge of the side plates.
(Hope that makes sense.)

Dave also plans to machine Vee
grooves. They would be best left with a
flat at the apex of about 10% to 20% of
the finished square wires’ dimension.
This helps limit the stress to the roller
and helps prevent breaking the roller in
half. This sounds unlikely but | have
heard of two goldsmiths that have broken
rollers, both believed to be standard
60mm diameter. Sounds like real abuse
to me over a long period. Also, a final
finish can be put on the rollers once
assembled by feeding in a doubled over
sheet of very fine emery or wet and dry
with a clean round bar trapped inside.
(Both sheet and bar to suit full width of
mills.) Trap the paper so that the rollers
can still move fairly easily and turn the
handle until tired. You should be hearing
a god-awful screeching when set right,
so spray with WD40. Stand back and
enjoy a perfect, practically polished set
of rollers.

Mark Rose by email

The rust fairy

After reading a letter in my father's copy
of your magazine, | thought I’d write with
my solution of stopping things rusting in
my work shed in case anyone else finds
it useful.

My work shed is only small (9" x 9°) and
insulated with 4” of Rockwool in the roof
and walls. My lathe and mill are three
phase so as well as stopping things
rusting | am keen to prevent any damage
to the expensive single to three phase
inverter.

Originally | was horrified by the amount
of condensation inside the shed at
certain times, mainly cold weather
followed by warmer wet weather. A
Peltier effect dehumidifier has totally
solved the problem. So much so that
sawn bar can be left for several months
with no sign of rust in winter or summer.
The dehumidifier runs off 12VDC and has
a fan built in that seems effective enough
to keep all areas of the shed dry.
Although 60W in power, my fridge and
freezer in the house are 80W each and
each runs for 12 hours per day so it costs
no more than keeping peas frozen and
milk cold!

To save some electricity (and prevent
the dehumidifier freezing at lower
temperatures) | hawve fitted two
thermostats. One turns the unit off if the
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Milling series

| have been a regular subscriber to

both M.E. & M.E.W. for many years but
until my recent retirement, time for the
practical work has been limited. My only
practical training being one afternoon a
week for two years in the Tech College
workshops during early apprentice years
so | find the practical tips and wrinkles
etc in the magazines of particular
interest. | had always known about the
use of cigarette papers for setting up
milling machines but never exactly how.
The term picking up the paper without
cutting it and the attendant photograph
in a recent article on milling is the type of
article that | find particularly useful.

As a member of the grey hair club my
maths at school involved all the
translations between Imperial & Metric
measurements so in your recent
questionnaire | was happy to say that
either system was ok. However, having
just started work on a 7%in. gauge loco
which has drawings in fractions of an
inch, my vernier height gauge reads in
decimals and as most of the materials are
in metric it does sometimes get very
tedious when laying out frames etc so |
am fast changing my mind. It is hard to
see a viable solution however as

manufacturers are unlikely

to go back to providing

Imperial stock again and

the cost of redrawing all

the old available

designs would be

prohibitive. | guess we are going

to have to continue with the calculations
for some time to come but luckily the
modern electronic calculator is a real
boon for the little grey cells.

In a recent letter Marcus Middlehurst
had a query with the ‘cheap’ drill he had
purchased running out of true. | bought
a far eastern drill a while back which had
a similar problem and whilst | cannot
comment on his possible bent shaft |
would suggest that he take a good look
at the chuck. This turned out to be the
fault with mine and the cure was simply
to take off the supplied chuck and
replaced it with a new Jacobs one. |
have achieved excellent results ever
since. A Burnerd or other good quality
item would do equally as well of course.
| have purchased many hand held drills
etc for use in the electronics industry
and have had to return many of them
with the same fault so | believe it is not
an uncommon problem.

John Pollard by email

temperature falls below 6deg.C, the other
if the temperature rises above 23deg.C. |
decided against a humidistat due to their
cost and the possibility of the unit still
freezing. Thank you for an inspiring and
helpful magazine.

Steve Bell by email

Hard disc failure

and rogue traders

I've just got my latest copy of MEW (#147
Feb 09) from the local book store and
was reading the comments on your page
“on the Editor's bench™ about disposing
of hard drives and rouge traders. I've
had personal experience of this myself
in recent months. You have probably
had others send their comments and
experience since you wrote your column,
but it's always worth repeating the
message.

Hard disc failure:

About the time you wrote your
comments | was given an old computer
from a friend that he was throwing out.
| had the intention of setting this up in
my Garage/Workshop. When | fired it up
| was shocked to find he still had all his
personal & work files on it. These were
mainly family photo's and some letters
etc from his divorce a few years back and
he was somewhat embarrassed that he
had forgotten to delete these files.

It turned out the computer had a fault
which shut it down after about ten
minutes running, so | stripped it for parts
which | sold on TradeMe for $5 - $10
each and destroyed the hard drive as you

mentioned in your item. Apparently this
method isn't completely foolproof either,
as information can still be retrieved from
the remains of the disc. Some
Government departments now demand
the complete destruction of the hard
drive to prevent information being lifted
from the remains.

An interesting thing | found out was
that hard drives have one or two VERY
powerful magnets in them which can be
handy in the workshop, e.g. holding the
chuck key on the lathe if you have the
strength to pull the key off when you
need it. Note; don't get your fingers
caught between them.

Rogue Traders:
Well what can be said about these
scumbags? If a trader is insisting on a
cash only payment with no pick-up, walk
away from the deal no matter how good
it is. It's the old story “If it sounds too
good to be true it probably is!” Report
these traders to the site administrator or
publisher immediately; it's better to have
an innocent but naive trader pulled up,
than these thieves get away with your
hard earned money. Thankfully the wast
majority of traders are honest, but you
do need to guard against these thieves.
Peter Littlejohn Paraparaumu
New Zealand

Metrication

| cannot understand why the fuss over
imperial or metric units continues. The
system of units has changed a good
number of times over the years starting
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YOUR CHANCE TO TALK TO US!

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

back in my own memory with the
Imperial system. The c.g.s system came
and went, followed by the rationalised
m.k.s. system. We now have the Metric
system. What will the future hold for
us? If | design anything, then | use the
Imperial system simply because my
machinery is graduated in inches. When
| make something designed by someone
else, which happens to be in metric, |
no longer reach for a slide rule or a set
of log tables or an abacus. | use a cheap
little gadget called a calculator. It is held
with sticky pads to the headstock of my
lathe and | simply divide the offending
millimetres by 25.4. Youngsters are spoilt
for choice nowadays.

Dyson Watkins by email

Recycling plastic bags
In these days of green ideas and security
consciousness we are all told to shred
any items with address details on before
disposal. | recently realised that the
wrappers on your magazines are all grey
plastic with our personal details printed
on. This does not go in my shredder
so | have to cut up with scissors and
even this is not easy to do. Some other
magazines | receive have clear plastic
wrappers with the address details on
paper inside and others have brown
paper. | realise that this is probably done
as a cost saving measure and | can only
applaud that as we are all looking to save
as much as possible these days. The
above is not intended as a complaint but
rather an observation which you may be
able to consider at a later date.

Please keep up the good work on these
two excellent magazines.

John Pollard

The editor replies: | expect the
magazines are packaged by machine so
this suggestion is unlikely to happen,
certainly in the near future. Perhaps
readers could put the magazine wrappers
into the recycle bins for carrier bags
outside their local Tesco store?

Compressor article
| felt that | must respond to lan
Moignard’s uncheery attack on Richard
Wightman's compressor article. | am a
degree qualified aerospace engineer with
22 years experience and therefore | have
some experience with pressure vessel
design and structural testing i.e aircraft
fuselages. Are alarm bells instantly
ringing “Trust me, I'm an engineer”?
Whilst | agree that personal safety must
be paramount, and that there are some

WRITE TO US!

We would love to hear your comments &

questions and also feeback about MEW

THE STAR LETTER OF THE MONTH WINS A WORKSHOP PRACTICE BOOK

shortfalls in Richard’s design (lack of a
drain and no warnings about potential
dangers), there are ways of
constructively criticising a design
without causing insult. | think that this
kind of response to an article can only
make people think twice about
submitting a design for publication.

I must stress that | know virtually
nothing about fridges or fire
extinguishers! | did a quick search on the
internet regarding the working pressures
of small fire extinguishers and it would
appear that working pressures are
typically 175psi or greater (| might be
wrong!). The hoop stress (circumferential
stress) for a pressure cylinder is directly
proportional to pressure, diameter, and
wall thickness (hoop stress = PD/2T). If we
assume that a minimum factor of safety of
2 (engineering assumption not fact) is
typically applied to fire extinguisher
design, and the fact Richard'’s working
design pressure is 50psi, then we end up
with a factor of safety of 7 ((175/50)x2).
This means that the thickness of the
extinguisher wall could be reduced by a
factor of 7 (ignoring the potential change
in diameter) before rupture would occur
or alternatively the pressure could be
increased by a magnitude of 7. This

obviously assumes that the state of the
pressure vessel is in as new condition,
which | whole heartedly accept cannot
possibly be established with a visual
inspection.

Perhaps a potential builder could or
should approach a local model
engineering club who could pressure test
the extinguisher on a boiler testing rig
(constructive criticism)?

Whilst not playing down the issue of
safety, | would ask how many readers
own or have used or purchased a second
hand compressor that doesn't possess or
has ever held any valid pressure test
safety certificate?

Could in future we all please try to
apply constructive criticism to articles
written and published with the best of
intentions?

Gary Mostyn by email

The editor replies: It has been a long
while (2% years) since | worked in a
factory environment and a lot more
years than | care to remember since

part of the daily duties were to drain the
compressor. It never occurred to me that
there should have been a drain valve

or plug fitted. | will be more careful in
future.

Shimming lathe tools

| have a non Myford, lathe only
workshop with a lathe of Eastern
Origin.

| use the standard supplied four way
tool post. Due to the minister of finances
take on tools, a quick change tool post is
still marked as a “Future Addition”.

| made a boring tool holder with a
built in datum to set the tool tip to the
centre of the lathe, when the tool is
loaded outside the lathe.

No shims are used, so it can be
changed and returned as set. | am
starting the second one now. If you are
interested, | can start taking photos
from raw material and explaining the
steps as | go along.

The other tool currently in the design
phase is a parting tool holder with fine
adjustment to get the tip at the lathe
centre height. The parting bit holder is a
commercial type, holding a 12mm parting
bit. The tool will hold the parting tool
holder and the tool height is adjustable to
get the tip at the correct height.

Tip on easy packing of tools
Place an unsharpened tool bit in
the tool post without the shims.

Measure the height
difference from the
top of the tool

to the centre of
the lathe. Make a
solid packing with
this thickness, by
whatever means you have

and call it the “starter pack” for this
tool bit. Sharpen the tool then place it
upside down on a flat surface.

Measure the difference between the
sharp tip and the surface, with a feeler
gauge or shims. Add the shims and the
“Starter pack” to the tool holder.

The cutting tip will now be at the
centre of the lathe. On re-sharpening
the tool bit repeat the shim setting and
you are back on the centre line.

If you are interested in the two tool
holder, please send me the article guide
lines.

Edward Potgieter by email

The editor replies: Edward has won star
letter for his simple tip about shimming
a teol. You too could win a book. Write
a letter for the benefit of your fellow
readers.

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
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The next issue of Model Engineer in the
shops is issue 4352. This should hit
subscriber's doorsteps on 16 May and will be
in the newsagent on the 22 of May.

The contents of the latest issue are:
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on sale on the 15 May.
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The Iatest issue of Model Engineers”
Workshop in the shops is issue 151. It went

PMODEL ENGINEERS'

(SHUE

‘ PRACTICAL
- HAROLD HALL
STEPPERNHEAD LOOKS AT DI
AN EXPERIMENTAL LATHE TEST NDICA‘I&&
# ACCESSORIES

The contents of the latest issue are:

BEE™Dial Indicator/Dial Test Indicator

ES ]

Sandown Park Racecourse

I

Support Our Partners

]
‘Fﬁ;il}iobbystq re
Bl

plans
books
tools
+MUcH  parts

MORE

order online or call

0844 848 8822

™ MODEL

ENGINEER

www.model-engineer.co.uk

t last, after two years of waiting

the Model Engineer website

is live. Although it says Model

Engineer, it is also for Model

Engineers’ Workshop readers
as well. You are all welcome to join the
community. It is very easy to join. All you
need is an email address. You can view
most of the site without joining but you
won't be able to post to the forum or place
classified ads unless you join.

It is early days yet but there is still plenty
to see and do. At the time of writing, five
days after the official launch, we have 318
members. This is rising fast and many
more people are expected to join soon.

You can place a classified advert free of
charge (no traders please) in the “for sale’
or the ‘wanted’ sections. You place the
advert yourself and in the for sale section,
you can add a picture and when the item
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has sold you can remove the advert all
without any intervention from us. This
means that all adverts can be placed
immediately rather than relying on a
member of the web team to do it for you.
You can interact with other members in
the forum. You can ask questions or you
can answer someone'’s guestion. This
seems to be a very popular feature with

plenty of interesting questions being asked.

You can also post pictures of your latest
project into the Album section for other
members to enjoy or to share with your
family and friends or perhaps your local
model engineering club.

When you join there will be a few simple
questions to answer. These are mainly for
the marketing department. | have no
control over these questions. They are not
very intrusive and you have the option to
opt out of the regular weekly emails but |

website

suggest that you tick the box to opt in. You
will get an update of what is coming in the
next Model Engineer or Model Engineers’
Workshop and you might get a special
offer for some Workshop Practice books or
a reduced rate for a subscription.

Some readers have mentioned they
don't like joining up if marketing questions
are asked. | don't see this as a problem. It
is no more intrusive than if say you use a
Tesco's Clubcard or a Nectar card or any
other loyalty card. It is the same principle,
a little bit of information so marketers look
like they are doing their job so0 go ahead,
join today. There is nothing to worry about
and who knows, you might enjoy the
experience and even learn something.
When you join, you should receive an
email asking you to validate your
membership. You will need to do this so
you can post messages and adverts etc. B

Model Engineers’ Workshop



welcome to GWR Precision -

Prec:se Solutions for your Engineering Needs

GWR Precision specialise in precision machining in
all manfacturing areas including toolmakmg,
motorsport, machine manufacturers com ponents,
medical and now model engineering. .
Our new online model engineering store will continue
to g row over the coming months.
. If there are:any items that you wish to
order thatare not in our store,
! contact us via email and we can
getaq uotation for the
' : |tems you req uire.

¢« [eALTIAI AL Deburring Systems _
SPI Digital Calipers 52 Piece Steel Clamping Kit Introducing the NEW Mango
with SPC Output £19.99 Suitable for 5/8" or 16mm Table Slots £32.49 Click n" Go Range from Shaviv £9.99

www.gwrprecision.co.uk
For a quotation, please email a drawing to: gary@gwrprecision.co.uk
GWR Precision Ash Tree Cottage, Llangedwyn, Oswestry, Shropshire SY10 9JT
Tel: 01691 828010 or 07895 000156

IN OUR

T ISSUE

JAYNE REEVE MAKES DAVE FENNER REVIEWS
A METAL FOLDER THE WARCO WM18
5 MILLING MACHINE
A =T

SELECTING AND TESTING
A MILLING MACHINE

A SECONDHAND |
BUYERS G U[ DE (Contents may be subject to change)

b :‘"" . ——1
DON'T MISS THIS GREAT ISSUE - see page 8 and subscribe today
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SPECIAL EDITION MAGAZINE

RESERVE YOUR COPY NOW!
Readers' Workshops

From the publishers of

SPECIAL EDITION —

El\glglh:l)&% ders’ MO s

MODEL ENGINEERS’

WORKSHOP

m Take a guided tour
around 12 model NEE’ L
engineering workshops [ , _ | A visit to the

EE headquarters
at Marshall House

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 . | :
MODE
m This special edition !2 IE 'r'ﬁé'i'ﬁ I!E.'%slaﬁgﬂgpls’s
. = m St
features a visit to the | - suar \g:s”t(lz{Srmth oo Hall  adonn Stater
SMEE headquarters = Peter Clark ahshley Best  mp oS

= Mark Noe|

m Derek Bro
i = Charlie Stone

= Mike Freeman

in Marshall House

Reserve your copy by calling 0844 848 8822
or order online at www.myhobbystore.com




MODE MODEL ENGINEERS’

E WANHS

ENGINEER

Private Adverts

Subscribers, see these adverts five days early!

Machines and

tools offered

M Electric motor, British make
Brook Crompton Parkinson, three
HP single phase, 1430 RPM,
shaft 28 x 60mm, push button
switchgear, 25 metres heavy duty
cable, buyer collects, £150.

Tel: 01252 842626 Camberley.

W Myford long bed Speed 10
lathe on Myford stand, reversing
switch, chucks and tools, one
owner, good condition, can be
seen working, £475.

Tel: 01954 781334
Cambridge.

B Kennet Tool and Cutter grinder,
complete set of castings, larger
castings surface ground, scales,
set of grinding wheels, drawings
etc, £175. Tel: 01259 212216
Alloa.

M Thiel 158 milling machine,
power feed to all axes, 48+ items
spindle tooling, table tilts and
inclines, 3 axes Anilam DRO,
VGC, £3300. Tel: 01926 812151
Daventry.

M Bridgeport miling machine with
single phase converter, power
feed, machine vice, and DRO,
£995 ONO. Tel: 0161 6268217
Oldham.

M Peatol lathe with all accessories
plus many extras, also Chester
‘Cobra’ mill/drill and contents of
workshop including measuring
equipment, taps and dies etc.,
buyer collects, £850 OVNO.

Tel: 01524 853675 Morecambe.

B Lorch watchmaker's lathe,
moterised, lever operated
tailstock, compound slide, 3

and 4 jaw chucks, foot operated
switch, collets, faceplate, all
usual bits included with this

type of lathe, mounted on
homemade cabinet, £750. Boley
watchmakers lathe, no motor, 2 x
tailstocks, compound slide, 3 jaw
chuck and collets, £300.

Tel: 01189 817410 Basingstoke.

M Superior surface grinder, single
phase, 10 x 6in. Eclipse chuck,
perfect order, £450. Myford
swivelling vertical slide, £65.

Magnetic chuck, round, mounted
on Harrison faceplate, £75.

Tel: 01268 752000

Essex.

B MIG 130 welder, £60.
Tel: 01873 830610
Abergavenny.

B Cromwell 3'4in. SS &SC
precision lathe, single phase, 3
jaw chuck, faceplate, full set of
collets, change wheels, many
spares, on stand, GWQ, £290.
Tel: 01268 752000

Benfleet.

W Warco vertical slide, never
used, £80 + P&P at cost.
Tel: 01293 560610 Crawley.

B Emco Unimat 3, new set of
hard jaws for criginal T handle
Emeco 17130 three jaw chuck.
Tel: 01485 535736

Kings Lynn.

Machines and

tools wanted

B Myford Gearbox to suit ML7.
Tel: 0121 6894740 Birmingham.

YO“R FHEE ADVERT'SEMENT: (Max 30 words plus phone & town - please write clearly)

Models and parts wanted
B Old model aero engines, kits
and anything else to do with
asromodelliing.

Tel: 01609 775 245 Yorkshire.

Books and

magazines offered

M Clocks magazines, 12

bound volumes 1985 - 1997,
clockmaker magazines, 2 bound
volumes, 1920 - 1994, perfect
condition, £125.

Tel: 01252 842626 Camberley.

Books and

magazines wanted

M Light Stearm Power magazines,
from the 1940's, 1950's and
1960, also any other material by
J.N. Walton including plans.

Tel: 0161 4560814 Stockport.

Miscellaneous offered
M Steam Rally covers, 60 off,
some first day issues, plastic
sleeved in folder, offers over
£35. Tel: 01873 830610
Abergavenny.

FOR SALE Wanted MAGHINES Tools MODELS Miscellaneous BOOKS Magazines MATERIALS [nformation

Phone:

Town:

No Mabile phone numbers except by prior arrangement

Please insert advert into: (Tick one box only)
(L) Model Engineer [_] Model Engineers' Workshop

The information below will not appear in the advert.

NETTIE oo B TS S R Vi b
AQRESE s R R R T

Please use nearest well known town |

Please post to:

MEW152

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 fo re-
ceive information and/ or products and services via email/ telephone/ post from or
in association with MyHobbyStore 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 (]

s OO0 s i T
Mobllg: weavmmmammmanwnasnew DB msmammssmmamas
EMEI A8 e e an s e e S R A R A TR S R LR
Do you subscribe to Model Engineer L] Model Engineers’ Workshop (L]



MAIL ORDER & SALES COUNTER ( —— h
Allendale Electronics Limited

| ] 43 Hoddesdon Industrial Centre, .
[ R = | Pincer Road, Hoadesdon ?Dwifl"g: n{“t'Lﬂm“d:’
, NN NN AW Hertiordshire. Pl

EN11 OFF. eDigital Angle Finder.

5 i Digital Universal Protractors. I
Ss”PPI,’{:t’E“" Eg;?" Rgggfmiﬁt TEL: 01992 450780 :an?;te Display Angle Gauges.
PECIIS! Engineenng EGUPMEN:.-  www.machine-dro.co.uk oAngle Gauges.

Complete Range Of DRO Systems...

Our Range Includes:
#Digital Bore Gauges.
eInternal Dial Bore Calipers. ———
eExternal Dial Bore Calipers.
eDial Bore Gauges.

am
CCLLTT
LTEITTT

T ?
clAp @ 28

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

These include budget entry level systems, and the latest generation of Our Range Includes:
LCD display consoles. e Tolerance Function.
For more information on our entire range visit www.machine-dro.co.uk eSolar powered.
Please contact us for a quote and latest special offers on our DRO Systems. oleft Handed. |'®
Glass Linear Scales... :Tcﬁ:::::;'stm .
We stock a wide range of precision &y oGear Tooth. 8 {7 o
linear scales and rotary encoders, - j “T“‘gg's"_“ﬁ’l Ff;o“i“'thf':::“‘- [ _
enabling us to offer a versatile :ngrizonmllr% 3erti::atl Digtal Ssiéles Fﬂ"“’ =
solution for your machine tools. ’
SALES COUNTER NOW OPEN S
OPENING TIMES ©25-50mm (1-2") External.
Monday to Friday - 9.30am to 5.30pm o50-75mm (2-3") External.
Saturday* - 9.30am to 1.00pm ©75-100mm (3-4") External.

*Excludes cxhibition weehends. Please see the website for more cotalls

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

= ‘}- DRIVES DIREC T EAAATZ: e TT-Yo M NT]

MM pigital Phase Converters|[RET-UCEIE e g1 [{gs1e) Meloe NT] ¢

DIGITAL INVERTERS THE NEW DRIVES DIRECT ROTARY 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 from 5% HP up to 30 HP
DHAL U@LTFtGEhmotor from ﬂ?'"ﬂ!}: ANYWHERE and they will convert a single phase 240 Volt supply into
phase supply, ey come in siZes from « Simple PI dPlay 3 a 415 Volts 3 phase regulated output, various versions

¥4 HP up to 3 HP(0.18KW up to 2.2kW) and IMp e LU TL Y are available from units to power basic machines up to
offer SOFT START, SPEED, ELECTRONIC Phase Conversion.

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

BRAKING and JOG functions via the low = 240V Single phase input ||’ B
voltage remote control terminals, they are perfect for flmrag with a 415V 3 Phase+N /
into workshop machines, it is oﬂen 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.

{IE not push button). s |nput Amp meter. « Pushbutton START/STOP contrcls

* Vs HP(0.18kW) £77.50 = 2 HP(D.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 * 5%: HP - £750
* 3 HP(2.2kW) £239.95 o T2 HP - £950 = 10HP - £1095 « 15HP - £1375

Basic 220 Volts input - 415 Volts output 3 PHASE ELECTRIC MOTORS

These basic 415 Volts output inverters
come in 3 sizes from 1HP up to 3HP
and they offer all the: functions of the
220 Valt output version BUT the fact
they offer 415 Volts output means
they can be used with motors that are
NOT DUAL VOLTAGE, this would often
be the case on older motors ar on

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

from 90 Watts('/z HP) up to
2200 Watts(3 HP), the 90 W
motor being one that's small
enough to hold in the palm of
your hand with a 9mm shaft

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

DUAL SPEED motors. | that's perfect for fitting to : ; oy
« 1 HP (0.75kW) £274.95 Lt bench top lathes etc. spport to guide you tiirough the wiring 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

: , g MOTOR & INVERTER PACKAGES have the correct item for the job and that
All of the inverters above are available " We also offer matched motor and il Weslitha ol d ¢
as IP-65 units for applications where = || inverter packages for retrofitting to you wiit receive ait the help you neea 1o get up
dirt/dust or fluid ingress may be a = ® your machine with remote control and running, this service is available from
problem, these units have a built boxes if required, we can supply 10.00am untif 10.00pm. e
in mains power ON/OFF switch, L . everything you need for these - ;. VISA
FOWARD/STOP/REVERSE selector and . conversions including moter pulleys, You are not just purchasing
a SPEED CONTROL as well as a digital @ . cableand connectors, |—| a box from Drives Direct! (s
display and programming pad, please . .f Please contact us with your e :
ring our sales office for pricing on any L | requirements. All prices include VAT T
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: 07976 766538



Warco ME Ad March 09:Layout 1 23/04/2009 10:59 Page 1

+ Exceptional Warco quality
* Two speed bands allow maximum torque in the
low speeds
+ Infinitely variable from 50 to 2,500 rpm J
+ Double vee bedway — hardened and ground | =
- Precision spindle supported on taper roller 1
bearings
= Adjustable gibs to slideways

WM-280 VARIABLE SPEED LATHE _

SPECIAL OFFER

ie

WM-=18 VARIABLE SPEED MILL

* Ininitely variable from
SPECIAL OFFER 55500 o

+ Dovetail column slide for =

positive head location —=
during elevation and —_—
descent = = =
+ Tapered gibs to all —
slideways
+ Digital depth gauge to

quill. Met/Imp.Zero
+ Back gear ensures
maximum torque in low
speed range:
+ Locks to head, column
and slideways
» Precision spindle
supported on taper roller =S
__bearings § ——
* Head tilting * 90°

+ Offset facility to tailstock

+ Large cross slide with two full length tee slots
« Tailstock quill engraved metric and imperial

+ Reversible motor

* Metric and impevrial thread cutting

Price includes UK Mainland delivery and VAT

WM-14 VARIABLE SPEED MILL

+ Exceptional Warco quality « Infinitely variable from 50 - 2,250 rpm

- Dovetail column ensures positive head location

+ Precision spindle supported on taper roller bearings  Included FREE of charge
« Adljustable gibs to slideways - Reversible motor with each WM14 mill:

ﬁ
ELECTRONIC DIGITAL CALIPERS j==== %

LIMITED SPECIAL OFFERS
Metal casing 6"/150mm ﬁ

= \ Price includes UK Mainland delivery and VAT Sebol g collcts D> yice Lars, easy to read
l\ —| screen
= BDS_1 30 Item No. 5407
: BELT DISC SANDER ST 9r.(|';|0
SPECIAL POSTAGE PAID,
OFFER » Tilting table fitted
with mitre gauge 4"!‘] 00mm
: stainless steel
Item No. 7055 Item No. 8912
£14.00
POSTAGE PAID,
Price includes UK
Mainland delivery and VAT 3"75mm
Stainless steel
MINI BENDER ] hem No, 5453
+ Vice mounting - Perfect for precise sanding £13.00
+ Segmented blade Price + Mounted on rubber feet POSTAGE PAID
* Up to 90" folding angle includes UK which helps to
Capacity In mild steel Mainland pravent movement
1 g : delivery 6'/150mm, Large, easy
12°/300mm x 20swg/imm d VAT Item No. 7065 i !
Slightly thicker material can be = CHLN0 to read screen
folded over a shorter length. 48.00 —~ Item No. 8850
1 £15.90
Price Tncudes (5 POSTAGE PAID,

Mainland delivery amd VAT

ALLOY ALUMINIUM VICE JAWS VICE BRAKE

MINI SLIP ROLLS

* Vice mounting
+ Roll diameter 1 316" 30mm

= » Top slip roll
—— » Five wire grooves - ﬂ=-—-—
— * Rear pincg roll 75mm  100mm  125mm  150mm  200mm E"g;:;s ::;tl:' :;j Borcet A s nidth e—
—— 00 = £7.00 = £8. 00 - Bends up 115 - depending W% e
= SO0 EL0S 00 w on material thickness E———]
— plus £3.50 post and packing + Segmented knife = e
== * Strong magnets to secure + Strong magnets hold die and knife &;-—::'
jaws 1o vice to vice jaws ———
| - Horizontal and vertical vee » Three sizes available
ways to salely hold round
worrk piece 6" width
* Smigoth finish to avoid marking

work piece

= Vices not included

ALL POSTAGE PAID

All prices mclude UAT ¢ Please ring for our latest info packed brochure!

il T i~

e

* WARCO, FISHER LANE. CHIDDINGFOLD, SURREY GUB 4D

— Tel: 01428 682929 warco@warc




Visit the Shop That's

Got the Lot!

**Special Offer**

All online orders in July o
Bolilc;j' Fittings,

° Transfers,
Drills,
Taps & Dies,
Bar Stock,
o Rivets,
Bolts, Screws,
& Washers,

Spring Steel,
Brazing & Silver

g 4 i . Solders
enter MEW in 'promotional code' for your discount il

offer only available to orders placed at www.ajreeves.com between 01/07/09 and 31/07/09

Reeves 2000,
Appleby Hill 9:00am- 4.30pm Monday - Friday
Austrey, Warks, 9:00am-12.00pm Saturday

CV9 3ER

@ The World's Largest Stockists E
i of Model Engineering Supplies '

-“"-\.-.

C 4y Clearance.... it

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

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME 26th Edition Catalog ue
Reeves 2000 9:00am-4.30pm Monday - Friday
Appleby Hill 9:00am-12.00pm Saturday UK: £7.00 nc o

Austrey Closed Sun, Bank Holiday Sat & Mon Europe: £8.00 inc pép

Warks Tel: 01827 830894  sales@ajreeves.com Rest of World C
CV9 3ER Fax: 01827 830631  hitp:/fwww.ajreeves.com New Price List: 4 x 1st Class Star

p&

ap
M|

ps




_ BUY
WORKSHOP PRACTICE SERIES (X3¢}

The Workshop Practice Series (WPS) is a comprehensive list of new and recently revised titles which have
become standard reference works for amateur and professional engineers. Priced £6.95 each, plus p+p

RINDING, HONING
AND POLISHING

41 GRINDING, HONING Stan Bray
AND POLISHING .
Stan Bray \

42 METALWORKER'S
DATA BOOK
Harold Hall

43 THE MINI-LATHE
David Fenner

1 Hardening, Tempering and Heat Treatment
= Tubal Cain

2 Vertical Milling in the Home Workshop
- Arnold Throp

Screwcutting in the Lathe - Martin Cleeve
Foundrywork for the Amateur - Terry Aspin

Milling operations in the Lathe - Tubal Cain
Measuring & Marking Metals - lvan Law @
The Art of Welding - W.A. Vause

Sheet Metal Work - R.E. Wakeford

9 Soldering & Brazing - Tubal Cain
10 Saws & Sawing - lan 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 - Jim Cox
17 Gears & Gear Cutting — lvam Law

18 Basic Benchwork - Les Oldridge

19 Spring Design and Manufacture - Tubal Cain

20 Metalwork & Machining Hints & Tips - lan Bradley
21 Adhesives and Sealants- David Lammas

22 Workshop Electrics - Alex Weiss

23 Workshop Construction - |im Forrest & Peter Jennings
24 Electric Motors in the Home Workshop - |im Cox

25 The Backyard Foundry - Terry Aspin

= 26 Home Workshop Hints & Tips - Edited by Vic Smeed
&D m#g;&og i W 27 Spindles = Harprit Sandhu
FOR ENGINEERS

0N, Ea W

28 Simple Workshop Devices — Tubal Cain

29 CAD for Model Engineers - D.A.G. Brown

30 Workshop Materials - Alex Weiss

31 Useful Workshop Tools - Stan Bray

32 Unimat Ill Lathe Accessories - Bob Loader
33 Making Clocks - Stan Bray

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

36 Photo Etching - Brian King and Azien Watkin
37 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

swmsot pacTcE 5128t 33 mli"’ k3l Em"’.@fﬂmﬂawﬂ“n -

— - =

Order today at www.myhobbystore.com myq}]obbystore

.com

or call 0844 848 8822 rrone unes open 10.00am - 2.00om

We also sell plans, back issues and binders - please go to www.myhobbystore.com to see our full range of products




gandmiftools

| probably the best website for machines and tooling in the model enginesting world!

just a selection from our current stock

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

Vacublast Nova Boxford 125TCL CNC Lathe Srmart & Brown Model L Capstan Boxford AUD 5" x 22" Flamefast CM 250 Warco Economy
76 Blast Cabinet, with Tailstock, 1ph, Lathe, Collets, Tailstock, 3ph, Lathe, 3ph, VGC, Gas Crucible Furnace, Mill¥Drill, 1ph,
£475.00 plus vat. £875.00 plus vat. £475.00 plus wat. £850.00 plus vat £275.00 plus vat. £525.00 plus vat.

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

G and M Tools, The Mill, Mill Lane Ashington,West Sussex RH20 3BX
Visa  Opening times: 9am - lpm & 2pm - 5pm Monday to Friday. me,%

e-mail: sales@gandmtools.co.uk Clots ;‘;d Saturg:le;ys, t web: www.gandmtools.co.uk
Telephone: 01903 892510 i e i e fax: 01903 892221

G.L.R.s VERTICAL BOILER KITS

Special Offer on our 4"dia. x 8.1/2" high" Vertical Boiler revised for 2009
Our popular kit of parts for this vertical boiler has been revised and now includes the following:

Fuelled by Coal
» Boiler tube & Firebox tube - Gunmetal boiler top casting - 25 off 5/16”" x 20g boiler tubes.
« Flanged plates with tube positions centred & ready for drilling
» 2 Finished connectors for Safety valve and Steam outlet - 8 threaded Gunmetal bushes.
» Ceramic fibre for boiler lagging - Copper for foundation ring.
« 1" Brass tube for chimney - Stainless steel plate for door - Drawings & Instructions.
« Optional extra: Materials for stainless steel grate. £15.00

Fuelled by Gas
* Boiler tube & Firebox tube - Gunmetal boiler top casting - 25 off 5/16”" x 20g boiler tubes.
« Flanged plates with tube positions centred ready for drilling.
« 2 Finished connectors for Safety valve and Steam outlet - 8 threaded Gunmetal bushes. !
» Ceramic fibre for boiler lagging - Copper for foundation ring.

» 1” Brass tube for chimney - Drawings & Instructions.

Credit crunching price for either: £155.00 including vat and carriage.

Complete set of fittings for above:
e Pressure gauge ® Water gauge e Safety valve e Check valve e Steam stop valve e Blowdown valve £99.00

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 - 5S.00pm SATURDAY 9.00am - 12.00 noon




* 300mm between centres
oUﬂHMmcumm

jectronic variable speed  Gear change set
l&dfcantsmw Jaw chuck & guard ® Power feed

COPY
ow!

*PHONE

*ONLINE

machinemart.co.uk,

Full range: of

accessories available S

MICRO MILLING &
DRILLING MACHINE
Clarke

® Tables tilt 0-45°

{ left & right i i
¢ 150w/230v motor By i ® Depth gauge : Prmm engiered with cast iron
* Variable speed 100- 2000rpm "7 4 % ® Chuck guards 3 :
b, b A -t e ozom
end mill 1imm » Table cross - ) i L& AMODEL WATTS/ EX VAT ING VAT g ® Accessories available " & :
MDD el S0mm, longitudinal | 12508 ' SEsps * g5 miling cufr b P "~ £64>, Emr—3353
traval 120mm ONLY ® 150w motor ) [(TEINETE c4098 £57.48 ® 16mm chuc ING

CDPI01E 115 £60.98 £80.48

* Includes wet T’

8 iy K17 - capr [ S0t table & wordight : ® Superb range ideal
{ Sipray patiem adjustable for DIY, hobby &
DESCRIPTION EX VAT INC VAT UNW £7.99 EX VAT T semi-professional use
«-n C7=g 958 ciide Q&V £0.19 INC VAT o
i ‘P‘RD KIT - CAB2P (pictured) meswrlh top quality
 Doubler action trigger for accurate ainpaint control cast iron constuction

» Prizcision mnachined nozzle « Special lightweight hose / 0 FROM ONLY
OMLY £21.99 EX VAT £25.29 ING VAT e / £16%
£195, ; ING: VAT
\ ’ 2 | £7 I oup Bty BCILTE]
# Hardened alioy steel chain £39 5 . 4 Fieel I coloar # Swivel & Rotates, "0 o E ! 774
A * Mechanical load brake '-. [ = . JAW WIDTHxOPENINGXDEPTH EXWAT INC VAT 7.8¢ctm 1 (88 9 £
[ = - (AT [T ST £16.99 £19.54 = e Ts £137.8
CAP_LIFT HT. EXVAT ING VAT " (LT ORI £34.99 £40.24 FiL_TANK i o = —
(TR £39.98 £45.98 |4 A AR £39.98 £45.98 mczm 1. 5I| [¥IFL[] £79.98 £91.98

[(GUTINCRW £40.98 £57.48 ) - (N \CTRICA LI ALY 109,96 £126.48

H100C ! 2 3 - : v n
SHLLELLTRE ] ! Height sl standwit clanp» oy o ARC ACTIVATED or 9/ 1 : : — ' '
CHEG00 S000K £99.98 £114.98) Rl & wxa a'sfes “ ® Gives eect'wn to ) I' ; ' E%GRIRBE"':E&EL

' ENGTO » Achvales Boxe ; :

instantly when are is struck
 Suitable for arc, MIG,

» High quality
tungsten steel

dills, lathes, milling
machines, circular
saws @ Vanable
output power 1o
ratch HP of motor

EXVAT INC VAT
£1209  £1404
mmtr"- £1998 £2208

own fitted with optional
tobe run uTY BAEY et % VBTS040 e val

sanckng b it |
EX VAT INC VAT BFISS T S <1098 £2208 |y Mvesesen f e et bt
L R X ] [33pce? Metric/UNF/BSP  NE=I:K:RER-=<TW I & Fiandh for easy menoeuvrability 2 availabl

o 101psi (7 Bark T S18998 £21845

T oo )
£20.98 £3448 operaing pressute - (5 LT 24998 $26748

i - S A ’ = o Simple: fast assembl
s.smggr.ueluignmm SANTY : 5 A & " R in mine.lles using onlyg
& Mdjuskable spring .

balanced am for

exatt positioning

o Quick fixing

universal clamp base:

o Used for ARC & TG wekdng, | ® Welcllrlg torch
& utilising the latest technology - g ONLY
® Low amp £169% .
operation - ideal for AT g gl §
y £195;% /A E @ AFFRoN Nl s
: I £325%
8 m‘“*,g-““‘ WODEL MIN-MAX ANIPS EX VAT NG VAT
: Gl s s IETI £160.98 £195.48 M £37 il
MODEL  AMPS_ ELECTRODE EXVAT INC VAT B[ £19499 £224.24
[CER 7L T T <149.98 £172.48 RN £219.98 £252.98
LR VA (R R £179.98 £206.98 AV £249.98 £287.48
|
)

- 2300 miter L1AETIEY KV BRI £169.98 £195.48 329,

o 4"x36" belt - tits & locks at any angle 0 to 2 . S ol
O N bl 4 JCHLTTT] £260.96 £310.48 TRV £39098 515098

90° & §" diameter disc ® 6™ dust extraction \ T g

port @ Supplied with removable sanding table W £339.00 £389.85 M £429.98

.mu IT YOUR LOCAL SUPERSTORE

ON-FRI 8.30-6.00, SAT 8.30-5.30, SUN 10.00-4.00

TRl | uanste pontetrac Ao, Barntey 01226 732 297 GATESHEAD 50 Lobley Hil . 0191493 2520 NOTTINGHAM 211 Lower Pariament S 0115 856 1811
3 HSY WA's To BUY BHAM GREATBARR 4 Brmnghem R4 0121350 7077 CLASGOWDS0GlWestenAd 01413320231 PETERBOROUGH 417 Lincoln A Milfieli 01733 311770
B'HIAM HAY MILLS Coveniry Ad, Hay Mills 0121 771 3433  GLOUCESTER 221A Barton St 01452 417 948 PLYMIOUTH 59-64 Embarkement Fid, 01752 254050
BOLTOM 1 Thyrew St 01204 365799  GRIMSEY Exls Way 01472 354435 poOLE 137-130 R, Parkstone 01202 717913
BRADFORD 105107 Mancingham Lane 01274 390962 HULL E- Rd. 01482 223161 pORTSMOUTH 277-263 Cogaor R, Copoor_ 023 9265 4777
BRISTOL 1-3 Church Rd, Law Hill 0117 935 1060  ILFORD 745-748 Eastern Ave 0208 518 4286 PRESTON 53 Blackpool Rd. 01772 T03263 LY
L e T — o
o B on 16 261
GARLISLE &5 Londen R, 01228 501666  LINGOLN Urit 5. Thee Pelham Centre 01522 543 036 mf : :?:;l‘ifmt = z::n?i;;:: available
CHESTER 4:3-45 51 James Street 01244 311258 LIVERPOOL 50-85 Londan Rd. 51 709 4484 ‘STORE-ON-TRENT Waterkoo Rl m:‘ 01782 287321 ® 430mm t?t\he&'l clenh'es
| CALL NOW COLCHESTER 4 Nocth Station Rd. 01206 762831 LONDON 6 Kendal Parade, Edmonton N8 020 8803 0861 - ® (i slide with 4 way tool post
COVENTRY Bishop St 024 7622 4227  LONDON 503-507 Lea Bridge Ad Leyion, E10_020 8558 8284 SoNDERLAND 13-15Rytcpelid 0191510 8773 e Power fed screw cutting facility
(Coz 01 B - 3= Lo I L 0] | caovooN Boghion Ad South Cogdon 02067630640 LONDON 100 The Highway, Docklands 0120 7488 212 SWANSEA 7 SamlotAd Lersaniet Siree 7ieecy ERRIETIIE e A U
= ﬂ N 214 Borthgate 01325 380841 MAIDSTONE 57 Upper Stonie 5t 01622 760 572 SWINDON 21 Victoria Rd 01793 401717 &o&%'ﬁﬂgﬂm"dﬁgtr ?tglrignél ;Jperabun
== . DEAL (KENT) 182-185 High 5t, 01304 373 438 MANCHESTER 71 Manchester R Alricham (1161 941 2666 TWICKENHAM 83-85 Haath Ad. 0208892 9117 | oty £429.98 EX VAT £149.98 ING VAT
DERBY Derwent St. 01332 200931 MANSFIELD 169 Chesterfield Rd. South 01623 622160 WARRINGTON Uit 3, Heley's Trade P 01925 630 937 |} AL SO AVAILABLE:
DUNDEE 24-26 Trades Lane 01382 225 140 MIDDLESBAOUGH Mandale Trangle, Thomaby 01642 677881 WOLVERHAMPTON Parkfickd R Bistn 01902 494186 || CL430 - As above but without the MillDrill head
EDINBURGH 163171 FirtedTorrce 01316535919 NORWICH 221 Feigham St. 01603 766402 WORCESTER 45a Upper Tything 01905 723451 | \E599.98 EX VAT £686.98 INC VAT

L T mcalld:amashumaﬂhndﬂmemﬁpfmlnwm Calls from mobile & other networks may
Forsawrﬂymms,ullsmarbermnltomclﬁllprmswmmumﬂwgmm%mmmngmod!nnqepmducls&pnmalwbm All offers subject to awailability, E&OE.
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THINKING OF SELLING YOUR LATHE
MILL OR GOMPLETE WORKSHOP?
and want it handled in a quick,
professional no fuss manner? Contact
[]awd ﬁnchall Quillstar (Nothngham)

Weekly special offers on tools and accessories
* Huge range of accessories & tooling

MODEL ENGINEERS’

,Stroud, Glos G|.5 45P
{Just 4 miles from Junct 13 M5 Motorway)
Tel: 01452 770550
Email: sales@toolco.co.uk
View our full range of machines and
equipment at our Stroud Showroom
* Phone for opening times before travelling

WANTED

We are constantly looking to
purchase complete home
woarkshops, especially those
with good quality Myford lathes
and equipment
Distance no object

Please contact Malcolm on

0115 925 4222

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
Email: sales@myford com
or visit our showroom at:

Wilmot Lane, Chilwell Road,
Beeston, Nottingham NG9 1ER

OPERATE THREE PHASE MACHINERY FROM YOUR
SINGLE PHASE SUPPLY
+ ROTARY COMVERTERS
« STATIC CONVERTERS
LAD FREQUENCY CONVERTERS offering sbectron ic
ROLor eantrol and & Boyear oF S-yEar wartanty

PRICES from L8900 « VAT

See the Marker Leader a1 the
London, Hamogate, Brisnol, AKO0 and L samington 5pa
Mo 1 ing Exhibibaes

Local Call: 0844 7700 272
transwava@powercapacitors.co.uk

PR Jolulolul: CINCF'S

3 Axis CNC Kit
Whether you are building your own CNC Machine/
converting an existing maching o you have simply
bought a kit, we can help ! The: Routout CNC software
and S1epper Motor Drivers will enable you to control your !
new addition to the workshop from your PC with ease. i
# Three 2.5 Amp Microstepping
Stepper Motor Drive Boards
# Easy LPT Breakout Board
“ Free Routout - Linux EMC CD
{Or add mach 3 CNIC fws&iﬂa}

Only £79.99 rribes vk
Tel (01269) 841230 “'W""‘u'g“*"

ice higher
pm&mpumurm

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

From drawing, sketch, pattern efc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

Folkestone

Engineering Supplies

‘An outstanding range of materials, fasteners
& quality small fools for the model engineer,

M-MACHINE

=—Unit § Forge Way ﬂflbeve#and Trading Estate
‘\Darilngton Co. Durham. DL1 2PJ

A Metalsj_for fﬂodel Makers

Contad us fmCupper Brass, Aluminium,
—p‘Stpel P%:sphor Bronaze, etc.

PH ONE & FAX 01325 381300

www.mefal2models.btinternet.co.uk

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 stockiist plus details of services available please

go to my website or contact David Anchell direct.

www.quillstar.co.uk

Telephone: 0115 9206123 ¢  Mobile: 07779432060

www.thetoolbox.org.uk

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
craft-related books.

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

64

el salesémmachine.co.uk Te1:01303 894611 Fox.08707 625556

wikw. m-machine-metals.co.uk
Cowells SEEJLTP:ET Tool Lid. IR [ofuftlofuftETT T 1] !
I ok e 2 e Router

WWW.C owells.com

Manufactures of high precision screwcutting lathes,
Bmm herological collet lathes and
milling machines, plus comprehensive occessory range.

Talk directly to the manutacturer | P4 2@% ]

. L4 Rapid Speed mm/ Min |
: R i  Compatible with Mach3  *
] Lwlumenanee

i Only £1300.00 Inc. % Days Training |
! Tel (01269] 841230 or !
| Ordr Onfine wiw routeutcnc.com |

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 s1NCE 1957

Model Engineers’ Workshop
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Macec
Model
Engineers

Supplies LTD
(01625) 433938

www.maccmodels.co.uk

MODEL ENGINEER_S’

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 stesl, bronze, brass, copper
' and many more

New Steam Engine Kits,
CaII tOday ready made engines and
for yours... ready to run engines

0844 848 88 22

or vis ’,t our [ Full range of Steam
website and fittings and some new
Order online... g marine boilers.

Wide range of BA bols and nuts

www.myhobbystore.com

VENSON

NGINEERING

New Machines & Tooling

e Union Graduate Wood Lathe, 42" bed, 1 phase, as new £1050 e 24" x 24" Surface Table (English) with lid £125
» Union Graduate Wood Lathe, 32" bed, excellent condition £850 e Burnard D14 Collet Chuck, lever operated £225
* Union Graduate Wood Lathe, short bed, excellent condition £750 Q& Smith 6" Power Hacksaw with coolant, excellent condition ~ £325
« Viceroy Wood Turning Lathe, 16" bed, nice condition £375 # Fobco Star Pillar Drill, 3 phase £125
* Junior Whithead Vert Bandsaw (wood) 16" x 16" table £175 *R.JH. double ended grinder 10", with pedestal & guards, as new  £200
* Bridgeport Mill, Belt Head, 42" table, power feed D.R.0. £2200 e Viceroy 10" ped grinder polisher, lovely modern maching £300

nice condition e Viiceroy D.E. 10" polisher £235
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500 - Viceroy 10" heavy duty ped grinder £200
* Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250 e Stariright Saw Benches. Tilt Arbor 23" x 22" table, Each £400
* Boxford VM30 Mill, 24" x 6" able, vari speed with inverter £1750 8" plate, ex school. (2 Off)

with vice & collet chuck, outstanding condition e Centec 2A Quill head mill. Single phase, average condition £890
* Colchester Master 2500 gap bed lathe with Q.C.T. 3 pt steady £3000 e Record DMB 65 vert wood band saw, as new £150
* chucks and taper tuming * Well Saw 4" cap, power hacksaw, lovely small £300
* Tom Senior “Major” with quill feed head, outstanding conditon ~ £1850  British made machine
* Myford Super 7 with coolant, industrial stand & tooling £1000 -« Tom Senior M1 vert/horiz mills, good condition. (3 0ff)  £800 - £1200
* Jones & Shipman wheel balancing fixture, complete, £550  Harrison L5 Lathe with tooling, single phase £950

lovely condition WE ALSO PURCHASE QUALITY MACHINES & TOOLING
DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock. Tel: 01274 402208 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5N)

.
.
-
0
0
-
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HOME AND WORKSHOP MACHINERY
Genuine Used Machines & Tooling M

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS I.IS
Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 "]'
¢ www.homeandworkshop.co.uk ¢ stevehwm@btopenworld.com
\ Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm 3§
I() mmutes fmm M2‘)' Junctzon 3 and South Circular - A205
X ‘ “h;_

P’nﬂ:lmm DLZ T80 450
precision (| Bennun} lathe

f I (ci!thesIeI:

T &% | 5, i 4= riumpl

Progress 2MT back T F N | B R 12 4hlml:
geared pedestal drills o ? 5 i ik - chud

Harrison
L5 lathe

RIH 4" \r:;i(ui bt
linisher (240 volts)

Harrison 140 lathe
+ gearbox & power cross feed

SIP NEW (old stock) drillin
mn(hme{s better r]|uuh1ylg L

Colchester

Tu fors nin ;
' ot spining £950 STurfenH!:tl'le

luthe +foaling

Colchester Student 1800; 6" x 24"+ 1
qop bed, 3 & 4 jaw chucks + 240 volts!

: : . i e . Scheppach Bosato 54
SIP NEW mill, Twain, Grade A factory B = = |u__!__. woodmrksng bundsuw

Limited stock/special price

< 4 Myford MLIO lathe
grease

Raglan |
milling
machine .~

‘ﬁomplonﬂyto NEW (L18E) R 3

-, motor for ML7 /Super 7 Mk111 lathe + stand EI 25 2
PI.EASE PHONE 0208 300 907 0 TO (HE(K AVAII.AB“.ITY OR TO OBTMN OIIR LIST grou
£1950 Jusl a smaﬂ selecﬁon of our current stock photographed' e HLW

We have wood lathes, saw benches, bandsaws, morticers and Record vices eic - Isrgo selscﬂon!



) T |
AN ,..L.& \

Harrison / Colchester D14 face,
caich & 4 jow chucks

LLER95 ) e

Graduate wood lathe + Rexon duslxlmtnrs OxFord Model HV460 oil cooled welder

Clarkson radius fi-xtu}e

Harrison L5 travelling steady
(L5A, L6, Student, Master also)

-

=

Crompion Parkinson Foot Mounted

ZHP 240V / single phase 1400 revs as new.
: %,

Startrite TA

1 ull sliding table
Dickson (Student size) parting ool sow bench (240 volts)

holders + new blades

4

; Surface plate 24" X 18" @

A " by |

Adcock and
Shipley vertical ;
head J &S grinding wheel balancer + level
T
JUs

AN -1

Pulira lathe
(less drive)

Clarkson
40INT collet
i thuck + collets
M300 Mn't.sl
gttachment + bar

Late Boxford pedestal drills, Progress back geared drills, Viceroy Sharpedge 16" chisel grinder
| N TR LS N -,

E Myford imperial MA99E / full se -

'S

Denford Viceroy buffer's
Tl Py M} £745
{met) £595

!
|

el e

e

e

OPEN SATURDAY MORNINGS

Wi
£375 oo
Compound sine table
+10" x 5" magnetic built in chuck

Myford ML10
(Rodney)
milling
ottachment



DB8VS LATHE

Chester Machine Tools

HB80 BANDSAW | CENTURY MILL CHAMPION 16VS

RES

FEATURES
» Digital Speed
Readout
+Variable Speed
Spindle
* Metric and Imperial
Thread Cutting
+ Hardened and
Ground Bedways |
e | £125.00
Construction Max Cutling Capacity @90'  Round 90mm Square 90x120mm
Max Cutting cpacity @45’ Round 65mm Square 70x120mm
Centre Distance  400mm et el
Swing 210mm Power 240volt
Speeds Variable 50-2000rpm Blade Size 1300%D.63¥42.5mm
m::‘;{ﬂ ﬁg;gs Packing Size 760295 465mm
Centre Distance ~ 700mm FEATURES
Swing overBed  280mm Digital Speed Readout = Variable
Spindle Bore 26mm Spindle Speed * Metric & Imperial
Motor 1200w Thread Cutting
Spindle Speeds  125-2500rpm
Net Weight 180kgs STANDARD ACCESSORIES
3-Jaw Chuck * 4-Jaw Chuck+ Coolant
~£1469700 Tray* Rear Splash Guard
£1199.00

= Variable Speed Spindle £689-00

« Digital Depth Readout 5629 00

* Fine Feed Quil . .

= Heavy Duty Cast Iron Construction FEATURES

Max Drilling Capacity  20mm « Variable Speed Spindie

Max End Mill Capacity 22mm * Dovetall Column

Max Face Mill Capacity 70mm = Tilting Head
600x1 80mm +Wide Spindle Speed Range

Cross Travel 200mm

Long Travel 350mm Tahle Size 500 x 140mm
. gmddls o ﬁm; ble 50-2500
50-3000rpm eeds ariable 50-2500rpm

olor 600w

720656551 020mm Weight oDkgs

Slip Rolls

12" £109.00 / 16" £199.00
20" £249.00

A Chester Machine Tools, Clwyd Close, Hawarden Industrial Park CHESTER CHS 3PZ
T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email:
Midlands Showroom: Unit 4 Plant Lane Business Park, Plant Lane, Burntwood, Staffs, WST7 3]Q Tel 01543 448940
Southern Showroom: TPH Machine Tools, Fairview Industrial Park, Rainham, Essex, RM13 8UA

T:+ 44 (0)1708 523916 email: machines@tphmachines.co.uk

v T/

Hoist
| 250kgs

£63:00
£60.00

09

Saturday 20th JUNE 9am -5pm
Sunday 21st JUNE 9am - 4pm

* 20% Discount on all
New Tooling

* Ex-demo Machines
at Low Prices

* Big Reductions on
New Machines

* Lathes, Mills, Drills,
Saws etc

* Refreshments

Upto 8 Steam Engines running throughout the
weekend. Historic Vehicles on display, visit the
Heritage Centre and Gift and Model shops.

inetools.com

=)™







