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Lathe bed, head stock, tailstock,
saddle and cross slide with single
toolholder, 3-jaw chuck, fixed centre,
drive motor, operating tools and
operating instructions, spare part

list.

EMCO Unimat 4:

Basic machine incl. bed for connecting
vertical column

Price £339.00 incl. Vat Order No.1770BC

Technical data
Basic machine

Height of centres 46 mm
Distance between centres 200 mm
Spindle nose M 14x1 mm
Swing over bed 92 mm
Turning @ above
cross slide 62 mm
Cross slide adjustment travel 52 mm
Leadscrew @ 10 mm
Range of speeds 8 speeds
130-4000 rpm
Drive motor Permanent magnet
motor 65/95 W
Weight 6 kg
Vertical attachment
Max. working height 310 mm
Working radius 82 mm
Sleeve stroke 60 mm
Spindle nose __M14x1mm
@ of vertical attachmen 35 mm
Drive motor,
speed see basic machine

Like this or like that

Always the best solution

The Unimat 4 together with the new vertical
attachment (also for Compact 5) is a universal-
machine tool.

»Turning —drilling — milling —thread culting«
The vertical attachment in connection with the
new co-ordinate table can be used as a separate
drilling and milling machine.

Easy — accurate - precise
The new compact milling- and drilling

machine consists of following

accessories: Vertical attachment, Motor

package, Co-ordinate table.

- 8

Unimat 4: The machining centre for various
requirements. Vertical support with machine vice
and collet chuck holder for milling cutters,

Pro Machine Tools Ltd
17 Station Road Business Park,

Lincolnshire PES 3DW
Tel: (01780) 740956
Fax: (01780) 740957
Sales@emcomachinetools.co.uk
www.emcomachinetools.co.uk
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ON THE EDITOR’S BENCH
Dave Clark's commentary.

HOW TO MAKE A FOUR
JAW CHUGK ALTERNATIVE
Harold Hall makes a useful lathe
attachment.

WORKSHOP PHOTOGRAPHY
Harold Hall shows you how to take better
workshop photographs.

AN INTRODUCTION TO MILLING
Donald Brymer looks at gear cutting.

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

CHRISTMAS FOR THE
MODEL ENGINEER

A bit of festive cheer,

MODEL ENGINEER
EXHIBITION SHOW GUIDE

THE PRACTICAL ENGINEER

Machining castings.

A CENTERING MICROSCOPE

Dave Fenner repairs a precision tool.

USING SMALL CNC
MILLING MAGHINES

Mike Palmer looks at what the
manuals leave out.

Machining a casting.
COMING TO A DEAD STOP See THE PRACTICAL
Mike Havard fits a quill stop. ENGINEER' article on page

32. Photo by David Clark
MAKING SPAGE SAVING
MOBILE WORKSTATIONS
lan Strickland offers a useful
storage solution.

TRADE COUNTER
New items from WARCO.

MAKING A NOVEL
QUICK CHANGE TOOLPOST

Mike Cox improves an Asian Mini-Lathe.

SCRIBE A LINE

el J

Subscribe today and SAVE up to 18%

See page 10



Arc Euro Trade

Unbeatable Value Engineering Products by Mail Order
Specifications: NEw super x3 Mlll )

Drilling Capacity: 25mm

1000W DC Brushless Motor

End Milling Capacity: 25mm ; : Good torque at all speeds

Face Milling Capacity: 50mm =PRSS eediuiep

Tapping Capacity: 12mm

Spindle Stroke: 72mm

Throat: 235mm Touch Panel Control for: Tilting Head for Verticall

Spindle Taper: Choice of R8 or MT3 «» Spindle Start/Stop Angled/Horizontal milling

Spindle to Table Distance (with Guard) » Spindle Speed Head Indexes at 0° and
R8 Spindle: 30-380mm + Forward and Reverse 90° for accurate setup
MT3 Spindle: TBA + Tapping Mode:
With Head tilted at 90°: 110mm Min.

Spindle Speed: 100-1750 RPM £10%

Table Cross Travel: 145mm Quill Fine Feed

Table Longitudinal Travel: 360mm

Table Size: 550x160mm

Effective Table Size: 475%204mm Digital Readout

T-Slot Size: 12mm (M10 T-Nuts) on Quill for depth

Table Drain Hole Thread: M16x1.5mm reading

Motor Output: 1000W DC (Brushless Motor) Tapping Mode with

Forward/Reverse buttons
on touch panel and quill
feed handles

Overall Dims (W/D/H): 765%670x990mm (850mm to top of column)
Weight (Net/Gross): TBA

Standard Equipment: 16mm Drill Chuck and Arbor, Drawbar.

Super X3 Mill Promotional Price: £895.00
(Normal Price £999.00 saving you £104.00) (Subject to availability)

080-030-01000 | Model Super X3 Mill R8 Metric £895.00
080-030-01100 | Model Super X3 Mill R8 Imperial £895.00 | +£60.00
080-030-01200 | Model Super X3 Mill MT3 Metric £895.00 | Carriage

080-030-01300 | Model Super X3 Mill MT3 Imperial £895.00
080-030-01703 | Model Super X3 Arc Preparation Service | £255.00

R8 Metric normally stocked. All other machines by special order only.
(Average delivery 90~120 days)

X3 Small Mill
Super X1L Mill =

)(0 Micro Mlll

Long Table Version

Table Size: 400x145mm

Table X Travel: 330mm
Table Y Travel: 145mm

’ Spindle to Table: 0-265mm
Spindle Taper: MT2

Variable Speed 0-2000rpm

Still Only £275.00
+ £25.00 Carriage

Choice of Metric or Imperial

Chuck to Bed Distance: 0-205mm
Drilling/End Milling Capacity: 6mm Max.
Throat: 165mm, Spindle: JT1 (male)
Variable Speed 0-5000rpm

Still Only £125.00 + £15.00 Carriage

C3 Mini Lathe

Table Size: 550x160mm
Drilling/End Milling Capacity: 25mm

Spindle Taper: MT3 or R8 -
180mm Swing Over Bed Table Cross Travel: 145mm S:Igsgrc‘}!;;y0£75‘1 00
350mm Between Centres X Table Longitudinal Travel: 360mm : -t eallEge
Variable Speed 100-3000rpm C3 Standard: £361.00 g e to Table Distance: Choice of Metric or Imperial
Built-in Spindle Speed Display C3 DRCD*: £421.00 MT3 Spindle: 105-400mm Choice of MT3 or R8 Spindle
350w DC Motor + £25.00 Carriage R8 Spindle: 85-380mm
MT3 Spindle Taper, MT2 Tailstock Taper ~ Choice of Metric or Imperial Variable Speed 0-2000rpm ALL PRICES INCLUDE VAT
Camlock Tailstock fitted as standard (* Digital Readouts fitted) 600w DC Motor |




MT2 Rolling Tailstock Chuck . Tapping Fixture

Used to support small diameter work Holds taps perfectly square to the base so threads

at the tailstock where a live centre is are cut straight every time. The smooth turning,

not practical. Available with or without a r' = steel spindle and large chrome plated handwheel
13mm drill chuck. g provide the ‘feel’ needed for hand tapping to minimize

breakage, and the cast iron base assures stability for
extra control.

Drill chuck holds taps with shanks up to 1/4 inch
diameter.

+ Clearance under chuck: adjustable up to 155mm.

+ Throat: 125mm.

+ Base includes 8mm T-slots (T-Nuts available
separately) for mounting a vice or clamps.

Can also be used for hand-powered drilling and
reaming.

060-250-00750 £36.95

- 040-015-00100 Key Type Chuck £21.00
-} 040-015-00200 Keyless Chuck £29.50
! 040-015-00300 Arbor only £14.75

ER Collets now in Imperial Sizes

ER16 Imperial Collets
050-110-16210 118"  £5.60 NEw
050-110-16220 316" £5.60
050-110-16230 114"  £5.60 :

& 050-110-25220 316"  £5.20
050-110-16240 3/8 £5.80 050.110-25230 14"  £520

ER20 Imperial Collets 050-110-25240 3/8” £5.20
050-110-20210 1/8" £5.60 050-110-25250 142" £5.20

" 50mm / 2” Boring Head YT '
030 1102020 310" E8.80 FR32 imperial Collets i gﬂ S | ;@Q\.h
050-110-20230  1/4 £580 50.11032310 18"  £s5.50  uggedaesign for cnatier free boring. v
c

050-110-20240 3/18” £5.60 v " Recessed back with 1.9" x 18tpi \ e
020 11052220 2Ute s thread fits our standard boring head

arbors (below) so you can choose the
right one to fit your machine.
Supplied with 9pc Carbide Tipped Boring Tool Set.

050-110-20250 1/2" £5.60 450.110-32330 14" £5.50

ER25 Imperial Collets 050-110-32340 3/8” £5.50
050-110-25210 1/8" £5.20 050-110-32350 172" £5.50

S ER20 MT2 Milling Collet Chucks : -
Y 050-110-20500 MT2 Set with 8 collets £76.00 Code Model |Body| Tool | Max | Boring | Min. | .
050-110-20520 MT2 Collet Chuck Only £34.00 Dia. |Shank|Offset| Dia | Grad.

060-290-00400 | Metric [50mm | 12mm | 16mm | 12 (4 04 mm |£48.00
125mm

060-290-00500 | Imperial | 2" 1/2" | 5/8" [3/8"t0o5"| 0.001" |£48.00

Boring Head Arbors with 1.5” x 18tpi thread
060-290-00600 MT2 M10 £9.75
060-290-00700 MT2  3/8" Whit  £9.75
060-290-00800  MT3 M12 £10.75
060-290-00900 MT3  3/8”Whit £10.75
060-290-01000 R8  7/16" UNF £10.75

Cast Iron Adjusting Swivel Tables

ER25 Milling Collet Chuck Sets
050-110-25500 MT2 Set with 6 Collets £63.50
050-110-25510 MT3 Set with 6 Collets £63.50 Yo .
050-110-25520 R Set with 6 Collets  £63.50 \4J WS W/

ER32 Milling Collet Chuck Sets
(With 6 Collets and C Spanner)

050-110-32500 MT3 Set £67.50
050-110-32510 RS8 Set £67.50

ER32 Milling Collet Chucks

(With C Spanner only)

050-110-32490 MT2 Collet Chuek  £38.00
050-110-32505 MT3 Collet Chuck £38.00
050-110-32515 RS Collet Chuck  £38.00

ER16 Lathe Collet Chuck
050-110-16600 62mm Dia. £14.95

ER25 Lathe Collet Chucks
050-110-25600 60mm Dia £31.95 R

@ 05011025610 95mmDia £3295 R Code  |Table Size| 1P |swivel| TSI0t[ g oe/centres | Price
_ Height Width

130-020-01100 | 5'%7" 3.3/4" | £45° | 3/8" |2slots @ 1.5/8" |£56.00
130-020-01200| 7x10° 5" | £45°| 1/2" | 3slots @ 2" |£75.00

Cast Iron Radial Milling Vices
B80mm

115p¢ TiN Coated Imperial Drill Set
1/16" to 1/2" in 1/64" increments

Letter sizes: A-Z, Number sizes: 1 to 60 &
060-010-00400 £38.00 i b
91pcs TiN Coated Metric Drill Set 130-040-00900 ~ 80mm  £55.00
High Grade, Fully Ground 130-040-00800 100mm  £58.95
1.0 - 10.0mm in 0.1mm increments
060-011-00300 £62.00

100mm

Precision Compound Sine Vice
Used to set accurate compound angles
using gauge blocks (not included)
Tilts in both X & Y axes by 45°

Width 75mm Hardened and

precision ground for parallelism and
squareness to a high finish.
130-040-01400 £89.95

32pc HSS Metric Tap & Die Set

3 Taps each M3, M4, M5, M6,

M8, M10 & M12 + Tap Wrench &
Die Holder + Thread Gauge &
Screwdriver

~ 060-080-00004 £36.95

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

Phone us on 0116 269 5693 for Catalogue Mo.6 All prices include VAT. P&P is extra and based on order value: Arc Euro Trade
10 Archdale Street, Syston, Leicester, LE7 1NA £0-£10 = £1.75, £10-£25 = £2.95, £25-£60 = £3.95, Over £60 = Free E. & O.E.




The Hallmark

NEW TITLES ..

CHRISTMAS! =
—_4
Metal Finishing Techniques MELAL FINISHIN

*Weiss * £15.15

Alex Weiss has written a number of books on various
aspects of model engineering and here, in his latest, he [EH
looks at the various methods of getting that ‘right’ finish
on metal, be it for fit, or for viewing. -
B After a ten page introduction to the subject, 10 S
chapters follow covering: Grinding, Sanding, Buffing and
Polishing, Honing and Lapping, Reaming, Broaching,
Burnishing and Scraping, Bare Metal Finishes (these include plainishing and
peening, chasing and repoussé, engraving, knurling, oil or grease coating, other
rust barriers and etching), Metal Colouring and Painting.

B Whilst you will not learn every last-thing on these subjects from this book -
there is, affter all, only so much that can be put into 120 A4 format pages, there
is a huge amount of relevant information here, which any model engineer will
find useful. High quality paperback, full of B&W photos, and diagrams, plus a
listing of useful contact and suppliers.

Tricks & Secrets of Old-Time RIS &

SEURETS

' Send £2 (refundable) for our Machinists Vol. 3 * £ 9.50 - SOl
latest workshop catalogue Qbh w
or visit our website K\\II. S

B The first two books in this series are deservedly ‘best-
: ® sellers’, presumably because they showed how engineers
from 95 years ago used simple tools and materials to solve
I I emlngway often complex problems - along with their number one
tool - their brain (and a willingness to use it)!
?;;‘:)ILT::IYREE:, Bridgnorth Shropshire WV16 4.2 M We gave up counting the ideas from 191 5.& 1916 in this
United Kinodors book somewhere round the |10 mark - and they are

Tel/Fax: +44 (0) 1746 767739 nearly all useful today.
Email:Info@hemingwaykits.com B 96 very well illustrated pages. Paperback.

www.hemingwaykits.com We are constantly updating and adding to our range;

to see the latest we have to offer, or to request a copy
5= of our FREE 96 page Booklist, visit our Website at:
o WWW, camdenmin.co.uk *

Robert Stirling’s Models of the
“Air Engine” * Rizzo * £15.15

B A new book from James Rizzo is to be celebrated, and
he certainly does not disappoint with this one. In it he
describes in detail the two earliest surviving hot air

MODEL ENGINEERS"

— -y e bl Gl o D G o e,
ing replicas, or reduced sized models, of them both.

( =g | M The two engines are those demonstrating the principles -
4 of Robert Stirling’s invention, the “Air Engine”, which he built and presented,
G | one to the University of Edinburgh, and slightly later, the second one to the

University of Glasgow. The exact dates these were built is not known, but were
certainly before 1825.The Edinburgh model is the more original, as the Glasgow
model was discovered in an old store by Prof. William Thomson, later Lord
Kelvin,in 1847. He dismantled it to see how it worked, and restored it to work-
ing order, along the way establishing the Absolute Scale of Temperature, the
term “energy" and invented a mew science - Thermodynamics.

B James was granted unprecedented access to measure and inspect the
original engines by both Universities. From the resulting drawings James himself
made half-size models of both engines, but the drawings are dimensioned full
size, with metric and decimal-inch measurements for accurate scaling.
Hardwoods were used considerable in the original engines for frames and sup-
Ca“ to day ports, but other than possibly for the flywheel (12" diameter in full size), no

castings are required. There are detail differences between the two prototypes,

so that making replicas or models of both is not an exercise in repetition.
for yO urs... M This is an important historical record of two unique survivors from the very
earliest days of mechanisation; it is also a great ‘projects’ book, providing the
0 8 4 4 8 4 8 8 8 22 model engineer with full drawings and construction instructions, so he can build
replicas or models of both these historically significant engines.

B High quality, 100 page, paperback, full of drawings and photographs of all parts
of the engines. Paperback.

or visit our J Prcsshon INCLUDE UK, PoSt& POCKIE e e 15 s ey

website and
Order online... g

www.myhobbystore.com

b

=% # ¥ Mail Order (no stamp required in the U.K.) to:-

'CAMDEN MINIATURE STEAM SERVICES
# FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB

d':

pa® ¥ % Tel: 01373-830151 Fax: 01373-830514
~- B2 Secure on-line ordering: www.camdenmin.co.uk




SETS OF 7 PRECISION PARALLELS
These are made of high grade alloy steel -
hardened to 58-62 HRC and ground on all four
sides in matched pairs.

7 PAIRS IN VARIOUS SIZES. Covers the range
from 3mm thick x 10mm wide to
8mm thick x 38mm wide.

CODE LENGTH
111670 150MM
111660 95MM

PACK OF 2 DOUBLE ENDED
HSS THREADING TOOLS —
INC MET & IMP]

INTERNAL & EXTERNAL!

CODE SHANK
136210 8MM SQ
136230 12MM SQ

NEW SOBA 50MM LOW PROFILE
PRECISION MILLING VICE

JAWWIDTH - 50MM LENGTH - 200MM
* | JAW OPENING - 50MM
JAWDEPTH - 50MM HEIGHT - 55MM

PRICE
£49.95

NEW SOBA 75MM LOW PROFILE
PRECISION MILLING VICE
JAWWIDTH - 75MM

JAW OPENING - 75MM
JAWDEPTH - 50MM

LENGTH = 267MM
HEIGHT - 60MM

CODE PRICE o
110780 £79.50

-:'é . g
I <, .
ACCESSORIES FOR SOBA &
VERTEX 6" TABLES
SET EHFCE

SET6 TNUTS

SET T NUTS, STUDS & CLAMPS:
TAILSTOCK

SET 3 PLATES ETC

TABLE

CODE PRICE
MX62 £79.95

SET OF T NUTS, STUDS ETC

Tel: (01582) 471900 - 5 Lines

CIiChoS

Engineering Supplies

2009-2010

PRICES VALID WHILE STOCKS LAST

See us at
Sandown 11-13 Dec

and

Ally pally 22-24 Jan
4
PACK OF 2 EXTERNAL
THREADING TOOLS -
INC MET & IMP!
BRAZED TCT
SHANK PRICE
8MM SQ £6.50

10MM SQ £7.25
12MM SQ £8.95

NEW SOBA QUICK ACTION
PRECISION VICE

JAWWIDTH - 125MM LENGTH - 350MM
JAW OPENING - 110MM WIDTH - 195MM
JAWDEPTH - 50MM HEIGHT - 82MM

CODE PRICE
110178 £49.95

] Ll

- SOBA ROTARY TABLE SETS

INCLUDES TABLE,
TAILSTOCK

gg&nlwmnas- L

CODE b :
XC164 H‘JS 6"/150MM »""‘" £159.95
1102435 HV8 8"/200MM

ACCESSORIES FOR
8" SOBA &
VERTEX ROTARY
TABLES

| CODE  ITEM PRIGE

110265  DIVIDING SET £47.95
110247  TAILSTOCK £52.00

80mm CHUCKS ON MOUNTING PLATE TO
SUIT XC164, MX60 & MX62 ROTARY TABLES

CODE TYPE
GX46 3JAW

o

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

TCT BRAZED BORING
TOOL

PACK OF 2 INTERNAL
THREADING TOOLS -
INC MET & IMP!
BRAZED TCT
SHANK PRICE

8MM sQ £8.25

10MM SQ £8.50
12MM SQ £8.95

NEW SOBA PRECISION
VICE 3-WAY VICE

JAWWIDTH - 100mm LENGTH - 273mm
JAW OPENING - 83mm WIDTH - 152mm
JAWDEPTH - 30mm HEIGHT - 63mm

CODE PRICE
110156 £55.00

SOBA ROTARY TABLES -
NEW LOW PRICES!!! . 4

CODE TABLE DIA

| 110242 6"/150MM
| 110243 8"/200MM

OHSE TAPER CHUCK ADAPTOR

SUITABLE FOR ROTARY TABLES
HVE & HV8 STYLE TABLES
CODE MT/CHUCK THREAD PRICE
XC169  2MT MYFORD THREAD £14.00
XC170  3MT MYFORD THREAD £32.95

XC171  2MT BOXFORD THREAD £35.9548 X v
XC1713 3MT BOXFORD THREAD £39.95 g R

gEd

SOBA 4" HZ/NT ROTARY TABLE

CODE PRICE
MX60 £69.95

SI’:_T OF T NUTS, STUDS ETC

PRICE
ana £15:000 £12.00
NEW TAILSTOCK S

| st1z £39.95!!

Fax: (01582) 471920 Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk

CHRONOS LTD - UNIT 14 DUKEMINSTER ESTATE - CHURCH STREET - DUNSTABLE - LU5 4HU

ot  Maestro



The Diamond Tool Holder

Designed and manufactured in Australia since 1985, the Diamond Lathe Tool Holder is unique
¢ Versatile and easy to use  in that it holds any standard piece of %” square or round High Speed Steel at a tangential

« Simple resharpening angle to the work piece. 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.

* Roughing and
finishing cuts
e Square shoulder facing

* Round nose work
(using round HSS)

¢ Point radius

* No special cutting
tips needed

e 559 & 609 Thread cutting
(using same jig)

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.

Before ordering, measure the height from the
tool-rest landing to the lathe centre. This is
directly related to "Dim X" which is the minimum
setting of the tool bit in the holder. The tool can (=™
be packed up to suit higher centre heights. Select

8 the type that suits your application. <}
* Tool bits easy to replace Grinding Jig S—
For more information and ordering, visit our website at || TYP® ENH. S 1ol Bt Alen. PhICE
H = = T6 (Mini Lathes, Sieg) 52 x 9.5 x 9.5mm 6mm (1/4") 1/8" Square £ 54.00
eccentricengineering.com.au A8 (Myford) 77x12x 1ilmm  8mm (5/16") 1/4" Square £ 67.00
UK Sales - Cheque / Money order payable to A9.5 (Southbend)  77x12x 13mm  9.5mm (3/8") 1/4" Square £ 67.00
T Sneesby PO Box 855 Lancaster LA19FQ Lancs B16 (Colchester) 77x 143 x15mm  16mm (5/8") 1/4" Square £ 69.00
Telephone: 01524 751731 Price includes UK postage.

G.L.R. “NORTHUMBRIAN” G.L.R.

A SECOND LOOK AT RAINHILL by Tony Weale
Castings and materials available for building this locomotive:

Main frame steel & Tender frame steel 09.00 * Complete set £210.00 inc. vat, carriage
Main buffer beam & Tender buffer beam steel  01.50 FREE to UK Mainland.

Drag beam steel 00.90 ® Building instructions

Driving horn plate & Tender horn plate steel 00.90 serialised in Model Engineer.

Frame stretcher steel & pump stay steel 01.35

Footplate steel 00.60 © All parts can be bought

Buffer steel 01.00 individually.

Handrail brass 00.40 : ;

Rainhill driving wheels (2) 30.00

Rainhill Trailing & Tender wheels ( 6 ) 36.00

Driving, Trailing & Tender axle steel 02.45
Pump eccentric & Valve eccentric steel 01.00
Eccentric straps GM ( 3) 18.00
Driving axle boxes & Tender axle boxes GM 24.00
Complete cylinder set GM ( 12 Parts ) 60.00
Axle pump body GM 06.00
Chimney tube brass 02.00
Safety valve 15.00

Boiler materials PO.A.
G.L.R. DISTRIBUTORS, UNIT 3, GRESLEY CLOSE, DRAYTON FIELDS, DAVENTRY, NORTHANTS. NN11 8RZ

* Tel: 01327 878988 -« Fax: 01327 876396 + Mob: 07860 858717 -+ E-Mail: peteglr@btopenworld.com
Web site: www.modelmakingsupplies.co.uk Send 6 first class stamps for catalogue & Price List

OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 9.00am - 11.00am

GLR ADVERT NO 10



BRITAIN’S FAVOURITE PHASE CONVERTERS

CE marked and EMC compliant

SUPPLYING THE MODEL ENGINEER SINCE 1984
THE ONLY PHASE CONVERTER MANUFAGTURED IN BRITAIN T0 1S09001:2008
by POWER CAPACITORS LTD

30 Redfern Road, Birmingham B11 2BH w
. ®

CONVERTERS

Motor apg
STATIC GONVERTERS from £230 inc VAT Inverter Packag ges.
3-YEAR WARRANTY/MONEY-BACK GUARANTEE 2 availabe
240-volt 1-phase input, 415-volt 3-phase output. r i

Single or multi-motor operation via socket/plug or
distribution board. Seven sizes from 1.1kW/1.5hp

to 7.5kW/10hp. e
Ideal solution for
Wone maching at  =———————

atime" environments. Output retrofits directly to
existing machine wiring loom so no modification
to machine necessary. Manual power adjustment via switch using voltmeter as guide.

3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output. Single or
multi-motor operation via socket/plug or distribution board.
Eleven sizes from 1.1kW/1.5hp to 22kW/30hp. Ideal
solution for multi-operator environments or where
fully automated “hands-free" operation is required
srrespectve of demand. Output retrofits directly to existing machine wiring loom

s0 no medification to machine necessary. Some sizes suitable for welding applications.

iDRIVE INVERTERS from £98 inc VAT

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
wvoltage motor required). SOFT START-STOP, SPEED CONTROL, g g L
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.

Low-Cost, general purpose simplified torque vector control.

Entry level performance suitable for the majority of

applications. Integral EMC Filter as standard. Five I\[() I |
sizes available from 0.25hp/0.18kW to 3hp/2.2kW. .
JAGUAR GUB INVERTERS from £167 inc VAT

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output

(i.e. dual voltage motor required). SOFT START-STOP, SPEED
CONTROL, BRAKING, MOTOR PROTECTION and JOG
FUNCTIONS. Simplified torque vector control
giving enhanced performance at low RPM.
Four sizes from 0.75hp/0.55kW to 3hp/2.2kW.
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'JAGUAR VXR INVERTERS from £254 inc VAT

5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Advanced vector control giving optimum
performance at low RPM. Four sizes from I \1( )

- 0.75hp/0.55kW to 3hp/2.2kW.

i “ . Suitable for all IMO inverters, this remote pendant allows you to

access the software of the inverter remotely, bypassing the
- buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
0 RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

e safety feature and two metre
7 Transwawve ot of 7-cors flex s standard.

See the Market Leaders Transwave Converiers®
and IIMIO Inverters at the London, Harrogate, Bristol, Sandown and
Leamington Spa Model
Engineering Exhibitions

o,

UK LOCAL CALL:
0844 770 0272 or 0121 708 4522

transwave@powercapacitors.co.uk
www.transwaveconverters.co.uk
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Ticket Office opens daily at 9.00am
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P ﬂ(lng Student
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Model Engineer Exhibition
This is the last issue of Model Engineers’
Workshop before the Model Engineer
Exhibition. While we have many models
entered into the competition tooling is thin
on the ground. | don't quite know why this
is? Perhaps you, the reader do not feel your
work is worth displaying? If you don’t enter,
how will you know? It is not too late, there
was an entry form in Model Engineers’
Workshop issue 156 or you can download
it from www.model-engineer.co.uk

Please fill in an entry form and enter
your tooling into this year's Exhibition.

| hope you will visit Sandown; this year's
Exhibition seems to be supported very
well by both trade and the exhibitors,
much more so than Ascot was. There are
over 40 trade stands, 30 club stands and
around 90 com petition entries (more are
arriving daily). | will be wandering around
the exhibition so do come and say hello to
me. Also, Dave Fenner is travelling down
with me and he will be available to talk to
you as well.

Unavailable

Please note that | will be at the Exhibition
(including travelling time) from
Wednesday the 9th until Monday 14th of
December inclusive. Emails and phone
calls will not be answered during this time.

Next issue

| do try to ensure that the advertised
Next Issue contents do not change. On
this occasion | have had to change the

ON THE

EDITOR’S BENCH

More competitions

We have a new competition for this issue. Morris Lubricants
have kindly offered a 5 Litre container of their Cara B metal
cutting lubricant for every issue for the next year. Every four
weeks, a lucky winner will receive a 5 Litre container. See
page 29 or visit our website www.model-engineer.co.uk

for full details. UK readers only please. Non subscribers are
welcome to enter. There is also a competition for four bottles
of MCT metal cutting fluid to be won in Model Engineer
every four weeks. You can also enter on our website.
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advertised articles due to fitting in the
show guide. The article on collets will
appear in issue 160.

Australia and the USA
The next issue of MEW, issue 159 sees an
increased print run of several thousand.
We have changed distributors to COMAG,
a worldwide magazine distributor who
is very proactive with magazine sales.
They have almost doubled the supply
into Australia and New Zealand over the
past month and are sending an extra few
thousand into USA (and possibly Canada)
through the Barnes and Noble book
stores. You can now ask Barnes and Noble
to get/reserve you a copy. Also, they will
also be able to get you a copy of Model
Engineer as well. | believe this is the
first time that Model Engineer has been
available on sale in the USA other than
through subscription. It will take some
months for sales figures to filter through
but it is hoped many US readers will soon
be aware of Model Engineers’ Workshop
and also Model Engineer.

With the extra readership in mind, | have
decided to make issue 159 a stand alone

issue. This means no continued series at
all in this issue. The only article affected
by this is 3D Design. Part 8 of this series
will appear in issue 160.

Articles still required

Although | still have quite a few articles,
more are required. We do pay well for
articles. Articles received lately have been
less than | would expect at this time of
year. | don't expect a lot of articles through
the summer months but the autumn,
winter and spring should really be
supplying more articles than are currently
being received.

Do consider writing up your latest
project for the benefit of other readers
and your bank manager. It does not have
to be a long article, although they are just
as welcome, but a short one or two pager
to dip your toe in the water might see
you embark on a new part time career as
a writer.

Guidelines are available; just send me an
email requesting contributors note.
Alternatively, send me a letter at the
editorial address and | will get a set into
the post to you.

Allendale Electronics Ltd

Allendale are holding their open day on December 1st - 4th:
9am - 5:30pm and December 5th: 9:30am - 2pm. You can
see their range of reasonably priced measuring equipment
and a range of digital readouts will be on display for you to
try. Their little angle gauge is a very useful item in the home
workshop. Allendale are also supporting the Model engineer
Exhibition, you can find them on stands 46 and 47.
Allendale Electronics Ltd,

43 Hoddesdon Industrial Centre,

Pindar Road,

Hoddesdon,

Herts, EN11 OFF

Telephone: 01992 450780

http:/ /www.machine-dro.co.uk

December 2009 www.model-engineer.co.uk 11



Photo 13. Machining the web on the base of the jaw.

Poto 14. Making the slot J' the jaw using a 75mm
diameter slitting saw.

HOW TO MAKE A FOUR JAW

CHUCK ALTERNATIVE®

In the last issue the manufacture of the body was described leaving a number of smaller and much
simpler parts to be made. A few examples of the device being put to use are also included.

OTHER PARTS

The jaws (2)

Whilst the jaws are complex in terms of
shape and position of the drilled holes
none of the individual operations required
are at all difficult, | do not intend therefore
to go into each phase of their manufacture
in detail.

If you already have a four jaw chuck then
facing the ends whilst in this will be the
easiest method to adopt, if not, then doing
this an the milling machine is the only
option. Photo 12 shows my method of
machining the four at the same time using
my engineers sash clamps, Ref. 2 but
machining one at a time in a conventional

12

vice would be a perfectly acceptable
method. If though you have had to hand
saw the parts from bar stock it is likely that
the ends will not be exactly square so do
take care to get the jaw accurately upright
within the vice.

Whilst there is no essential order for
carrying out the remainder of the
machining operations, | think that making
the 10mm web along the base of the jaw is
a good starting point. | say 10mm but there
is a possibility that the slot drill if not
running perfectly true will have cut a slot
slightly oversize so measure the slot before
machining the web. However, thisis not a
moving jaw like those in a four jaw chuck

s0 a very close fit is not a requirement.
Photo 13 shows my method of carrying out
the machining having one fence to set the
height and one to assist with opposing the
cutting action, one clamp is therefore more
than adequate. Still using this set-up, mill
the Tmm deep recess, the purpose of
which is to permit the jaws if required to be
compressed by a small amount when
holding larger rectangular items.

Drill, tap and counterbore the holes
leaving just the jaw to be slit and if you have
a large slitting saw then do this on the
milling machine. Photo 14 shows my
method , the angle plate is just giving some
added support to oppose the machining

Model Engineers’ Workshop
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HOLES 3.5 C/BORE 6 x 4 DEEP HOLES 3.5 C/BORE 6 x 4 DEEP
HOLES M6 MATERIAL 12 SQUARE STEEL 230M07 CHAMFER 45°
MATERIAL 25 x 10 STEEL 07¥0M20 QTY 4 OFF MATERIAL 12 SQUARE STEEL 230M07
QTY 4 OFF THIN PIECE, SMALLER DIA. QTY 4 OFF
SMALL DIA.
3. TNUTS 4 SUPPORT 5. AUXILIARY JAW
force though this was probably unnecessary
but it does serve a purpose with the next

part so arranged to machine the slots in
both whilst this set-up is on the table.

Whilst not seen, a similar thickness piece
of steel was placed between the jaws at the
other end as holding a component at the
end of the jaw without this being done is
definitely taboo, even with a quality vice.

If you do not have a suitable slitting saw
then it is a task for the bandsaw and
failing that a manual operation with
hacksaw. Whilst neither of these methods
will be visually as elegant they will
function equally as well.

Thin piece larger

diameter clamp (6)

This is another straightforward part but |
have included a photo of my method of
facing the ends. In this, photo 15 the lower
member packs the part up so as to keep the
cutter well clear of the table’s surface and

a fence is clamped on top of this enabling
the parts to be positioned so as to machine

Photo 5. Surfacing the end of a thin
piece clamp.

their ends square. The head of the screw
that secures the two parts to the table also
acts as packing for the clamp that holds
the workpiece down. The fence in front
sets the position of the workpiece enabling
a consistent length to be achieved with
ease on the second end. This method was

December 2009 www.model-engineer.co.uk

Photo 16. Making the slot in one of the
“thin piece larger diameter clamps".

much easier than fiddling around within

a vice's jaws particularly when making a
number of identical parts. | am though in
the early stages of producing a design for
a vice attachment that overcomes many of
the problems in this respect, | hope though
that it will not be another ten year wait.

13



After machining the recess and drilling
the holes the part can be slotted using the
same set-up as the jaws, in this case the
angle plate also serves to set the part
upright when being clamped into the vice,
photo 16.

Small diameter
auxiliary jaw (5)
This is a very simple part and will just | l
show my method of chamfering the edges
that avoid the need to use a tilting vice.
In this, a small multi Vee block is placed
between the vice's jaws and the part laid
in one of the Vees making it easy to hold
and machine the chamfer as can be seen
in photo 17.

The remaining parts (3, 4 and 7) are very
simple and need no explanation.

With all the parts now made all that
needs doing is to double check that
everything goes together as intended and — -—10 - =

16—

with that done the body can be returned to 20
the lathe and its face given a very light
skim to remove the scribed marks and the HOLES A6.2 B5 -
marking blue. Having done that there is MATERIAL 20 x 10 STEEL 070M20 &
just one last machining operation to be QTY 4 OFF 2
done on the body and that is to make the THIN PIECE LARGER DIA. || @ &
shallow bore to take the setting pin (7) 6. CLAMP * a
making it a close fit on the pin already ! - 5 g
made. The complete set of parts is seen in a
photo 18. 4,‘ 10
TWO DIAMETERS MUST BE CONCENTRIC
MATERIAL: @32 STEEL 230M07
QUANTITY 1 OFF.
7. SETTING PIN

Some typical uses

The examples that follow are just mock
ups with whatever came to hand but |
think give an indication of what can be
achieved with this workshop item.

In most cases it will be preferable to set
each jaw the correct distance from the
setting pin to suit the size of the part to be
held. Precision is not necessary as the jaws
inbuilt adjustment will permit the position
to be finally set when in place on the lathe.
If the reader possesses slip gauges then
these could be used though they are far
more accurate than is required for the task.
A good alternative would be to use a bore
diameter gauge, having been set using a
micrometer, as is illustrated in photo 19,
even a rule and a traditional pair of inside
callipers would suffice if used with care. An
alternative would be to fit just two adjacent
jaws and position these using a digital

;l’llllt’lll'lh

Photo 18. The complete set of parts Photo 19 Typfcal memod for initially setting the
position of a jaw.

14 Model Engineers’ Workshop



Photo 20. Taking a 4mm wide cut from
a 75mm diameter 200mm long piece of
rusty steel.

calliper then adding the other two jaws and
setting each opposing pair of jaws by
taking the dimension between the jaws.

With the jaws set the device can be fitted
to the machine and the workpiece then
added, finally set and machined. Photo 20
shows a 75mm diameter piece of steel
200mm long being machined at a depth of
4mm, an operation that it did with ease.

Photo 21 shows a large disk being held
using the “thin piece larger diameter
clamps” (6). | have though since making my
clamps increased the length given on the
drawing by 3mm so as to increase the depth
of the jaw available for griping the
workpiece. Actually, to avoid having to
make another set of jaws | intend to slot the
fixings to achieve a greater depth and it
occurs to me that this may not be a bad idea
as it will permit the clamps to be adjusted to
suit the thickness of the part being held.

Photo 22 shows a more complex set up
and is included just to highlight the fact
that the system allows a mix of clamping
methods. The reader may though
consider that this would be better done
on the faceplate and this may be so.
However, the illustrated method does
permit fine adjustments to be easily
made to the workpiece's position that
would not be so readily achieved if
mounted on the faceplate.

Photo 23 just shows a largish casting
being held and really needs no further
explanation.

Small diameters and squares, also small
disks are also catered for but | have not
included any photographs of these
set-ups, | have though included photo 24
that shows the parts that are required for

Photo 23. Holding a mid size casting.

December 2009 www.model-engineer.co.uk

these situations. On the left is the jaw
attachment that is used for small
diameters and squares and on the right a
support for small disks that are too small
to use the set-up in photo 21. Do, when
using the latter, only use the outer clamp
screw for securing the workpiece.

Comparisons with

a four jaw chuck

| would not be big headed enough to
claim that this device wins in all aspects
compared to using a four jaw chuck but |
do consider that overall it has many more
pluses than minuses.

Minus points

On the minus side | can only suggest that

in a few cases it takes a little more time to
initially set up and can then in a very few
cases also be a little more difficult to finally
set up the workpiece’s position, though this
latter problem may work to one's advantage
in a few situations as explained below.

The major difference is as there are two
clamping screws on each jaw, it makes it
possible to tilt the jaw face. Once one
becomes aware of this the difficulty that
results is minimal and can work to one's
advantage in some cases and in any case
mainly applies to set ups as seen in photo
20. The way to proceed with round items
is to first use just the clamp screw furthest
from the body face and set the workpiece
to run true adjacent to the jaws. With that
done the outer end can then be set true by
using the inner clamp screws which is
really an advantage as with the
conventional chuck one would have to
accept just what resulted. With this set-up
both ends can be set true.

Photo 21. Holding a large disk for
machining. | have modified the drawings
to make these jaws longer so as to
increase the depth of the grip to those
seen in the photograph.

Plus points

= You can use a mix of jaws and workpiece
clamps and the chuck has deeper jaws
than a comparable sized chuck, *35mm
compared to 20mm.

= With the jaws still within the perimeter of
the body it takes much larger diameters
than a comparable sized chuck, *83mm
compared to 58mm.

= Total projection from the lathe’s mandrel
mounting surface is less, *65mm
compared to 73mm.

= The chuck is also much more adaptable
for complex shaped workpieces.

= With the clamping screws having a much
finer pitch clamping pressure is much
more easily applied.

= Reversing the jaws, which is a slow
process, is not required.

= Much easier to keep the mechanisms clean

* |t can also be used without the jaws
as a very adaptable faceplate.

*Comparisons are with my 6in. four
jaw chuck.

Worthwhile?

If the reader makes much use of the
four jaw chuck and faceplate then this
alternative form will provide some
useful additional capabilities whilst
for the reader who is yet to possess

a four jaw chuck then it is an option
worth considering, saving money and
providing an interesting project into
the bargain. B

References
Ref. 2 Drilling Projects (2) (Sash clamp)
MEW issue 98 page 16

Photo 22. Showing that a mix of holding
methods can be used on a single
workpiece.

Photo 24. Jaw attachments, on the left for holding very small diameters and squares
and on the right a support for small diameter disks.

15
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WORKSHOP PRACTICE SERIES ZFEEI:II

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

INDING, HONING
AND I’?_ESHING

41 GRINDING, HONING
AND POLISHING
Stan Bray

42 METALWORKER'S
DATA BOOK
Harold Hall

43 THE MINI-LATHE
David Fenner

[

Hardening, Tempering and Heat Treatment
= Tubal Cain

2 Vertical Milling in the Home Workshop

= Arnold Throp

Screwcutting in the Lathe - Martin Cleeve
Foundrywark 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 iin the Lathe - Tubal Cain

16 Electric Motors 2nd Edition - Jim Cox

17 Gears & Gear Cutting - [van 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 - Jim Forrest & Peter Jennings
24 Electric Motors inthe Home Workshop - |im Cox

25 The Backyard Foundry - Terry Aspin

26 Home Workshop Hints & Tips - Edited by Vic Smaed
27 Spindles - Harprit Sandhu

28 Simple Works hop Devices - Tubal Cain

29 CADfor Model Engineers - DA.G. Brown

30 Workshop Materials - Alex Weiss

31 Useful Workshop Tools - Stan Bray

32 Unirnat Il Lathe Accessories - Bob Loader

33 Making Clocks - 5tan 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 Tooland 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

0~ W W

Order today at www.myhobbystore.com my‘}pobbystore

.com

Or ca'.l. 0844 848 8822 PHONE LINES OPEN 10.00AM - 2.00PM

We also sell plans, back issues and binders - please go to www.myhobbystore.com to see our full range of products
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Suppliers of Digital Readouts &
Specialist Engineering Equipment

+Metriclinch conversion.

 *Metric/imperial conversion.

+42mm to S54mm clamping range.
*Will not disturb work piece.
Partno [wAs [SALE |
MT-QU-CLAMP_[£5:85 |£7.96 |

+Digital measurements ~ " +Storage case.
4] - without batteries. .
N | i *Storage case. /
bla AL POWER e 'I_I .

[Partne [Range [was  [sALE Partho Range |WAS | SALE

|ME-CAL-SOL-150 |0-150mm/6" |£3495 |£27 96 ME-CAL-PO-75 0-75mm/3 * 1{51-&95 £13.50
ME-CAL-TOL-150 0-150mm/6” |EH-95 | £12.50
ME-CAL-TOL-300 0-300mm/12” &{2395

*Digital depth gauge with ME-CAL-LO-500 0-500mm/20” |£89-05 |£79.96
internal step measuring ME-CAL-LO-1000 0-1000mm/40° |£249.95]£199 96|
hook™.
S *not present on ME-DEPTH-500, Digita 2 L
+100mm base size. +Large easy toread LCD.

_ ] +Metric/impenal conversion. «mm / Inch.

Part no Range [WAS [SALE +Set Zero at any position.

ME-DEPTH-150 2-150mm/6" |82696 [£23.96 [Partno [Range [WAS  [SALE -

ME-DEPTH-300 2-300mmi12° £39:06 |£31.96 ME-DIIND-10 [0-10mm /38"  |£30-05 |£3106 .

ME-DEPTH-500 IS0 Im E5S15 ME-DI-IND-30 |0-30mm / 1 3!16"65?_:95 £42.35
ME-DI-IND-50 |0-50mm/ 2° |£64-95 [£51.96

() amp D olade L}

+Fits to most machines. Thickness Caliper...

= OO0

+Store milling cutters, drill

bits, taps, solder tips etc.. o trays for £5.00
-102mm (4% wide, 215mm 12 trays for £10.00

(8 1/2%) long & 22mm
(718°) high
+Tough plastic.

#25(trays for £20.00

“cutters/drill bits not included.

-Skgggg Jaw action for
| correct measuring force.

= +Single handed operation.
+10mm diameter measuring

raised contacts.

[Part no [Range [WAS [SALE
[ME-CAL-TH-50 [0-50mmi2” [£34-95 [£27.96 |

£1.25 EACH

Z Axis Dial Tool Setting Gauge...
+Accurate tool height setting.
*Magnetic base.

+Built in height calibration._
+Precision tool height setting to 50mm,
Part no |WAS  |SALE

MAIL ORDER / SALES COUNTER
Allendale Electronics Limited,
43 Hoddesdon Industrial Centre Pindar Road,
Hoddesdon, Hertfordshire. EN11 OFF,

TELEPHONE
TEL: 01992 450780

ONLINE
www.machine-dro.co.uk

+Digital anglefinclinometer.
+Zero calibration function.
+0.1 degree resolution.
«Magnetic base.
=Compact size (51x51mm).

Part no Ran_-ge WAS |[SALE
[WR300-KIT[+/-180 ° [E28:06[£2250

External Digital Micrometers "ﬁ”,
+Large LCD Display. :
+Tolerance function - user defined
under or over tolerance,
*Metricimpenial display.
Part no Range
[MEDIMIC0-25
ME-DI-MIC-25-50
[ME-DI-MIC-50-75
ME-DI-MIC-75-100

25-50mm/1-2"
50-75mm/2-3°
75-100mmy3-4"

__ *Imperial calipers with
® fractions™1/16, 1/2 etc..
+Displays decimal inches and

fractions simultaneousl
Range |WAS ﬂsn E |
WR100 [0-150mm/6” ESELS |£za_3§“|‘

+Measure bore diameter,
+55mm diameter dial indica
+0.01mm resolution.

+Long reach stem.

Part no Range

|ME-BG-10-18 10-18mri 100mm  [£44:96 |£3506
ME-BG-18-35 18-35mm  [130mm  [£44-95 |£3596
ME-BG-35-50 3550mm _ [150mm__ |£64-96 [£27.96
ME-BG-50-160 [50-160mm __ |150mm  |£44-96 [£3595
[ME-BG-160-250 _ |160-250mm _|500mm __ |£69:35 |£55.96

OPEN DAYS

Ever Considered Installing
a Digital Readout System?

Why not come down to one of our open days!
Get hands-on experience of the equipment and
a demo of the functions and uses. Speak to our
engineers for installation advice for your
machine or just come along for free tea and

“What do | need to bring?”'
Measurements of your machine travels, if your
not sure contact our engineers on
01992

New, Used & Ex-Demo ~
DRO's with RUGH e
Discounts!! :
Open Day Times

Dec 1%- 4™ 9am - 5:30pm
Dec 57: 9:30am - 2pm

Pre-Order Your DRO System
To Collect At The
Model Engineering Exhibition

Sandown Park Racecourse
11t*. 13" December 09

VisitUs At Stand 46 & 41

Pre-Order Your, DRO Sysiem
To Collect At The
London Model
Engineering Exhibition
Great Hall

Alexandra Palace
22" - 24" January "10

VISIT US

Visit Our Sales Counter

Man to Fri* - 9.30am to 5.30pm
Saturday* 9.30am to 1.30pm
*Excludes exhibition dates
Allendale Electronics Ltd,

43 Hoddesdon Industrial Centre,
Pindar Road,

Hoddesdon,

Herts.
EN11 OFF.




WORKSHOP PHOTOGRAPHY

Photo 1. My set up for taking pictures of an individual item, or small groups, away from
the machine. A similar method is though used for photographing the machines in action.

Harold Hall offers some tips

hilst | do not consider
myself an expert in
workshop photography |
do have a lot of experience
having had approaching
2000 pictures published. | started taking
pictures when writing my first articles but
at the time | became editor the publishers
had their own in house photographer who
would take the pictures for such items
as exhibitions, workshop and supplier
visits. This necessitated me visiting to
see if the subject was suitable and then
a second time with the photographer.
Being expensive in both time and finance |
decided to take the photographs myself to
avoid a second visit but had though learnt
a lot from seeing the professional working.
At that time | used a Canon SLR camera
type AT1 and have only very recently
changed to digital working now using two
Canon SLR camera’s 350D and 400D, but
almost all of what | am including is equally
applicable to film or digital and neither is it
necessary to possess an expensive SLR.
Of course, an SLR camera has advantages
but acceptable pictures have little to do
with the camera and are more about
lighting and subject presentation. There
are though differences and | will initially
describe the process in terms of using an
SLR camera.

Lighting

This, more than any other aspect, is

the item that will make or break a good
picture, therefore, what we are attempting
to achieve is a picture with an absence of
sharply defined shadows or dark pockets
where the light is not reaching. Some
shadow is though an essential feature of
most good photographs as without them
the picture becomes very flat, a subject
that will be commented on later.

Photo 1 shows my method where | am
using two flash guns, the larger into the
metal reflector on the right, and not seen,
a smaller hand held flash, usually on the
left, of course, left and right can be

Photo 2. Picture aan with direct flash, Photo 3. Picture taken with defused flash Photo 4. By the use of a small fill in flash
note the sharp shadows. (bounced), the shadows whilst quite dark on the opposite side to the main flash the
are much less defined. shadows have been considerably reduced
making for a much better picture.
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interchanged. Much the same set up is
used for photographing the machines in
action, etc. The purpose of the reflector is
to produce a less direct light beam and
therefore much less clearly defined
shadows. The built in flash on the camera
is not used.

In photo 2, only the larger flash unit is
being used and rather than being directed
into the reflector it is pointing at the item
being photographed. With this done, it can
be seen how defined the shadows are, even
to the point of the holes in the dividing plate
being very obvious in the shadow.

For photo 3 the flash has been turned
into the reflector resulting in the shadows
being much less clearly defined although
they are still quite dark.

To soften the shadows a second small
hand-held flash unit is directed towards
the areas of shadow, photo 4. This though
would produce its own shadows, quite
marked, if used directly. To subdue the
beam so as to minimise secondary
shadows the flash unit is held with a sheet
of A4 white paper looped in front of it.

This is one area where the digital camera
has advantages as it is possible to take
multiple shots viewing each one as taken.
Even so, | used this method with a film
camera for fifteen years and with very few
total failures.

If the reader compares the three pictures
it should be obvious the changes that have
been achieved, with photo 4 being a
distinct improvement, even over photo 3.
Close examination of photo 4 should just
provide evidence of the smaller flash
being used by the faint shadow now on
the right of the dividing head.

The setup

Having explained the process, some
details of the kit being used is necessary.
Photo 5 shows the major items with the
camera being used seen at the rear.

On the right is the main flash that has a
sensor for automatic applications and a
swivel head. When used on a camera,
both the flash and sensor would be facing
the subject but when used with a reflector
the sensor faces the subject and the flash
beam the reflector, hence the flash unit
needs a swivel head. When the flagh is
use in this way it should theoretically be
placed at the same distance from the
subject as is the camera though this is
not critical.

As the unit is not mounted onto the
camera a cable connection is made
between it and the camera but if using a
digital SLR camera most do not have a
socket for this purpose and a hot shoe
adapter will be necessary. The small
device, seen right of front, provides this
connection but see vital information below.

The small secondary flash unit is on the
left and has mounted onto this an optical
slave. This fires the unit when it sees that
the main flash is fired, therefore no
cabling is required between the two.

Many readers who are changing to
digital will, like myself, wish to continue
using their old style flash guns but many
modern digital cameras cannot withstand
the larger voltages developed by these.
The device, seen front right, therefore
serves a dual purpose, that is, to
providing a connection point and an
electrical barrier between the camera and
the flash unit. This is the Wein Safe Sync
(ref. 1).
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Photo 5. The main items that make up the items used, left to right. The secondary flash
unit with slave fitted. The Digital SLR camera. An automatic flash gun for the main flash
and in front the adapter for connecting the main flash to the camera via a cable (Ref. 1).

Photo 6. Two Digital Slaves which ignore the camera’s pre flash, firing the flash

in sync with its main flash

Using a tripod

Ideally, the camera should be mounted on
atripod and operated by a cable release
but whilst this theoretically avoids camera
shake the very short duration of the flash
tends to limit this problem even if hand
held. More important is that it makes it
easier to study, using the view finder, just
what is being captured, and if using an
SLR careful consideration of the focus
being achieved. With the complexity of the
assemblies being shot manual focusing is
preferable over auto focusing.

Another advantage of using a tripod is
that the camera can be set up prior to
moving the flash unit into place, as in the
close confines of a small workshop the
flash reflector may have to overlap the
rear of the camera being used. When
space for the camera’s tripod cannot be
found then | do revert to hand held.

Non SLR Cameras

The vast majority of non SLR compact
cameras (film or digital) do not have a hot
shoe, or a socket for connecting a remote
flash gun, making it impossible to use my
method as described. At first, the obvious
solution would appear to be to use the
camera'’s built in flash to fire the master
flash with this having an optical slave
fitted. Unfortunately however, cameras,
including SLR’s in auto mode, fire a pre

flash to enable it to be automatically set
up for the picture about to be taken. This
resulting in the remote flash also firing
and therefore not being able to respond
to the second flash as there would be
insufficient time for it to recharge itself.

The result of this is that using a second
flash unit, predominantly for extra light
when taking a picture in a large area, has
not been possible since these cameras
first appeared onto the market.
Fortunately, the photographic industry
has become aware of the need and
optical slaves have started to appear that
ignore the first flash so that they can fire
the flash unit at the time of the camera’s
main flash. Photo 6 shows two typical
units (ref. 2). With one of these being
used the process of taking the picture will
follow closely that suggested above but
there are though problems.

The on camera flash will though have to
fire, (which it did not with my SLR
method), giving some additional
illumination. This together with the fact
that the camera will not have so many
adjustments available, aperture for
example, some experimentation will be
needed to determine the distance between
the additional flash unit and the item
being taken. | did though find it a little
more difficult than just changing the
distance of the flash from the subject.
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Photo 7. This picture was taken using

a digital compact camera with a Digital
Slave to operate the remote flash guns.
Compare with photo 4.

When taking the picture using the
camera’s own flash and the second flash
projecting into the reflector the shot was
very much aver exposed due to the
strength of the secondary flash. With the
SLR method the camera’s aperture could
be reduced to compensate for this but this
facility is not available on a compact
camera. Some way was therefore needed
to reduce the output of the second flash.
To do this | hung a small white card about
150mm from the sensor so that it saw the
light from this rather than the subject.
Being white, and much closer than the
subject being photographed, it switched
off the flash much earlier; as a result the
subject received much less light.

As the sensor was now just viewing the
card the duration of the flash was constant
irrespective of how close or far the flash
was from the subject. The strength of the
light received by the subject could
therefore be adjusted by changing the
distance between it and the flash unit.

However, photo 7 was taken using a
middle of the road digital compact camera
with the system as described above and |
think the results are reasonable though
there is room for improvement which | am
sure could be achieved had | more time to
master the process.

4;LECTOH

—MIRROR

\

\FLASH GUN
SENSOR

IF THE FLASH HEAD SWINGS THROUGH
JUST 90° EITHER MOVE THE
REFLECTOR OVER THE FLASH BEAM OR
ADD A MIRROR AS SHOWN

SK 1.
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Photo 8. Two non dedicated flash guns
that can be used with any camera, either
hot shoe mounted, connected via a cable
or using a Digital Slave.

The photo does have evidence of the
additional flash being fired by virtue of the
slight shadow to the left of the dividing
head and to the left of the locking handle. A
picture (not published) taken using just the
camera'’s built in flash was well exposed
but was very flat in appearance due to
there being hardly any shadows as a result
of the closeness of the flash and the lens
on the camera, just a narrow shadow
below the dividing plate. This showed that
whilst shadows need to be subdued they
are essential if a natural looking picture is
required. The narrow shadow is still
evident in the published photograph.

Avadilable Flash Guns
Unfortunately, the situation with available
flash guns has become much more complex
since | purchased those | use, seen in photo
5. This is because of the greater emphasis
placed on them being able to automatically
adjust for the picture being taken resulting

in camera manufactures developing their
own methods of achieving this. As a result,
a high proportion of flash guns available
are dedicated to the camera make on
which they are used and there being a

very limited ramge of general purpose flash
units available, particularly those with a
180deg. rotating head. The guns seen in
photo 8, Ref. 3 are two that will fit the bill
but both can only adjust the light beam
though 90deg. That is from directly forward
to vertically up. To compensate for this the
reflector will have to be set partially over the
top of the unit, see Sk. 1.

Some lighting tips

| am aware, and fully understand this,
that many readers will not wish to go

to the lengths that | am proposing but
consider that the information given will
illustrate the importance of lighting when
it comes to good pictures. The following
are some suggestions that can be used in
conjunction with my method or just with
the built in camera flash.

One or more sheets of white faced
hardboard, say 1m x 1m, could be used as
a reflector with a smaller board for use in
confined spaces.

A small mirror held just out of picture
can be used to get light into dark areas.

When photographing a group of small
items laying on the backing, drills for
example, holding a second flash, directly
above will almost totally eliminate
shadows that may confuse their outline.

Using flash is not inevitable and if you
have a very well lit workshop you may get
by without flash though | doubt whether
this will be a viable method for many
shots, even in this case added reflectors
may help. Another alternative is natural
lighting but only if you can take the item to
be photographed outside. In this case
though, excellent results can easily be

Photo 9. A Dome Studio that enables photographs to be taken with a variety of light sources.,
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Photo 10 This picture taken with the
dividing head in the dome and two small
flash units outside, one on each side.

achieved provided quite simple
precautions are taken, but taking the shot
in full sun is out due to the very defined
shadows that would result

If photographing some model or item of
workshop equipment and wishing to
achieve a professional result then the
following will give good results. With a
piece of cord strung between two posts, or
use the washing line, hang a white sheet
across this and arrange to produce a basic
tent. This should be done in full sunshine
but even so the lighting in the tent will be
soft and even, resulting in the right
conditions for taking excellent
photographs. Such a method is frequently
used by the professional photographer
within his or her studio but on a smaller
scale, photo 9 being a very small example.
As an example of what can be achieved
with this, photo 10 shows a shot that was
taken with a flash unit pointing directly at
each side. The dome could be used with
just a table lamp on either side, but if
using a digital camera you will have to set
white balance to tungsten if using old style
bulbs. If using film then the correct type of
film should be used. The unit can also be
used outside using natural lighting as
having flanges at the sides it can be
weighted to prevent it being blown in the
wind. For very occasional use a DIY
version of this could easily be rigged up.

Having mentioned the professional, one
catalogue, Ref. 4 that | have shows a wide
range of photographic equipment aimed
at them and for the serious amateur and
from this much can be learnt about the
methods they adopt. Many of the items
included, such as the flash guns seen in
photo 8 and the dome in photo 9, are also
of interest to the occasional photographer.

Presentation

Having decided how to illuminate the
subject for best effect this will be of little
use if the items being photographed are
not best arranged, a major subject that can
only be dealt with very briefly.

When photographing a single item, or a
group of items, do use a background that
rests on the table and loops up at the back
to provide a backing for the subject
thereby avoiding a fold or a join being
seen. The backing sheet will also give a
measure of reflection to minimise
shadows. If a group of items are being
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shot do arrange them so that each one
can be seen in isolation as has been
achieved in photo 5. If, for whatever
reason, you chose to work without a
backing sheet do keep the background
simple, that is as free of unconnected
items as is possible.

The zoom facility

This is a facility that was an expensive
luxury a few years ago but is now almost
a standard item. It is easy to fall into the
trap of considering that it is there just to
enable one to get the picture extent that
is required and this is largely correct.
Howevwer, it should only be used when it is
not possible to achieve the required result
by either mowing in or standing back to
take the shot. Why is this? The reason

is that the zoom facility also affects the
perspective of the resulting picture.

If we look at Sk. 2 we see two men being
photographed from a distance using a
telephoto lens setting whilst in Sk. 3 the
camera has been moved and the same
scene shot with the camera lens setto a
wide angle and in both shots it has been
chosen so that man A almost fills the
height of the picture. Comparing the two
situations it can be seen with a wide angle
lens that man B occupies a much smaller
proportion of the height of the picture
taken giving the impression that he is
much further away than in the first shot. If
you ever watch any of the housing
programs on the television and are
amazed at how large the rooms are,
mostly they are not. They have only been
taken with a wide angle lens making the
far wall look farther away.

The lesson to be learnt is to use the
facility sparingly. With a film SLR a lens
having a focal length of 50mm was always
considered to be that closest to natural
vision but without going into the reason
this equates to around 35mm on a digital
SLR. In the case of a compact camera the
lens focal length is not calibrated and | can
only assume that the camera when first
switched on sets itself at around this
value. Ideally therefore the camera should

Photo 11. A method of converting slides
to digital images.

be set and used at 50/35mm or in the case
of a compact at the point it assumes on
switch on.

Slides

| will finish very briefly with an item that
has no bearing on workshop photography
but feel many readers will have taken slide
pictures and would like to transfer at least
some to a digital format, Photo 11 shows
my method. There is more detail on my
wehbsite and an example of the excellent
results that are possible. The web address
is www.homews.co.uk/page35.htm| B

References

1. Wein Safe Sync. www.weinproducts.
com/safesyncs.htm Whilst a US
company there are numerous suppliers
for this in the UK

2. The Sunpak DSU-01 and Portoflash
digital slaves

3. The Metz 20C-2 and 36C-2 flash guns

4. Catalogue from Speed Graphics Tel
01420 560066. Web www.speedgraphic.
co.ok
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BASIC SPUR

GEAR MILLING©

n this article we will look at basic
involute spur (straight tooth) gear
cutting in the milling machine using
form relieved gear milling cutters.
This method of gear cutting does not
produce the most accurate of gear tooth
forms but few modellers will have any
type of gear generating machine tools
in their workshops. The reason for the
inaccurate tooth forms is that a different
cutter is required for each different
number of gear teeth. As this is not
possible, gear milling cutters are produced
to cut a range of similar shaped teeth.
Gear cutters are generally made to the
correct form of the smallest number of
teeth in the range the cutters are formed
to cut and closely approximate the others
in the range. In the average set of gear
cutters for a particular tooth profile (say
2.5 module or 10 DP) there are eight
cutters that cut from a rack to 12 teeth.

No.1 =135 teeth to a rack
No. 2 = 55 teeth to 134 teeth
No. 3 = 35 teeth to 54 teeth
No. 4 = 26 teeth to 34 teeth
No.5 = 21 teeth to 25 teeth
No. 6 = 17 teeth to 20 teeth
No.7 = 14 teeth to 16 teeth
No. 8 = 12 teeth to 13 teeth.

Should more accurate tooth forms be
required, cutters are available in half
numbered series (114, 21 ete) for cutting
gears with tooth numbers that are between
the numbers of the standard cutters.

Common gear tooth forms
The most common gear tooth standards
used are;

1) Diametral Pitch tooth form (imperial,
e.g. 20 DP).
The Diametral Pitch of a gear is a ratio
between the number of teeth in a gear
and the gear’s pitch circle diameter (also
referred to as reference circle diameter)
and can be expressed as;
DP - No. of teeth

Pitch circle diameter

In the DP system the circular pitch
of adjacent teeth measured around
the pitch circle diameter is equal to T

2) ISO metric module tooth form (metric,
e.g. 3 Module).
The Module Pitch of a gear is a ratio
between the pitch circle diameter of
the gear and the number of teeth of the
gear and can be expressed as;

Pitch circle diameter

Madihe= No. of teeth
In the module system the circular pitch
of adjacent teeth measured around
the pitch circle diameter is equal to the
Module multiplied by TT.

Gear tooth pressure angles
If you are milling new gears to replace
damaged gears, as well as the tooth form
the pressure angle must be known to
enable correct cutter selection and will
usually be 14%deg. or 20deg.

The pressure angle of a gear can be
found by
pa  [Base circle diameter |05

Pitch circle diameter/

The 20deg pressure angle has widely
been adopted for standard gearing as the
tooth profile has less interference between
mating teeth particularly for gears of less
than 20 teeth. Gear teeth of 20deg.
pressure angle are somewhat thicker and
shorter than 14':deg. tooth forms. The
14%deg. pressure angle is more often
used in older systems and has an
advantage of producing less radial load
during gear train operation than the
20deg. pressure angle forms.

Spur gear tooth elements

and definitions.

(see figures 1 and 2)

« Addendum is the radial distance from the
reference circle to the tip of the tooth.

» Dedendum is the radial distance from
the reference circle to the root diameter
of the tooth. The Dedendum equals the
addendum plus working clearance.

+ Whole tooth depth is the radial distance
from the tooth tip to the tooth root.

« Flank is the surface between the
reference circle and the tooth root.

» Face is the contact surface between the
reference circle and the tooth tip.

+ Chordal thickness is the tooth thickness
measured at the reference circle across

Don Brymer continues
his series on milling

Photo 1. A selection of r cutters.

« Chordal height is the radial distance
between the chord of the arc and the
tooth tip.

« Circular pitch is the distance from a point
on a tooth to the corresponding point
on an adjacent tooth measured at the
reference circle.

Gear tooth calculations
(See table 1)
Possibly one of the most important
calculations is that of the gear tip diameter
{diameter of the blank). It is important
that the gear blank is never aversize, any
tolerance must be always a uni-directional
negative tolerance.

A practical example of milling a 35 tooth
gear in both Module and DP formes.

MODULE CALCULATIONS  DP CALCULATIONS

Modg[e No.3 8DP
Egdeltngge:zm Tpp-212
Tip@ = 111.00mm Tip @ = 4.625"
Pitch circle diameter 35
PD=3x35 PD= 3

PD = 105.00 mm PD=4.375"
Tooth whole depth 2157
WD=225%3 WD = T
WD = 6.75 mm WD = 0.270"
Chordal height

CH=12 I‘Ims —-)]+3 CH-@[mos{g%) 0125

(3.1416) divided by the diametral pitch. the chord of the arc. CH= 3.053 mm CH=0127"
S .
e ~WORKIN Fig. 2
FLANKI,.? | DEOPTH 9 CHORDAL
T {5 — . THICKNESS
FACE | " REF. CIRCLE '
5 \ |
/ g O\ e
\ / ™ CHORDAL '
ADDENDUM / / "\ THICKNESS 1
/Z = : 5 _— e ! ) “PITCH OR
‘PITCH OR [ 3
/\DEDENDUM CIRCUM REF. GIRGLE | CIRCLE
PITCH ;
TIP DIA. e WHOLE‘“*
0.D. DEPTH Elements of a typical involute gear tooth.  Fig. 1 Chordal height and chordal thickness.
22 Model Engineers’ Workshop



Chordal thickness
it 105)([5::1(%%)] CT= 4375x[sm( )]
CT=471mm

Backlash, for fixed

centre gearing

When 14'%deg. PA. is used the extra depth
of cut for each gear is equal to half the
required backlash. In a gear and pinion
drive apply all backlash to the gear.

When 20deg. PA. is used the extra depth
of cut for each gear is equal to the
required backlash x 0.73. In a gear and
pinian drive apply all backlash to the gear
at 1.46 x required backlash.

Indexing movement

40 5 _1turh and 5 holeson a
Tums =35= 135 = 35 hole circle.
Measurement of teeth
If the teeth can be measured with a gear
tooth vernier while being cut, the vernier
is set to the calculated chordal height
and locked, while the chordal thickness
is measured by adjusting the vernier to
the gear tooth being measured to which
backlash is subtracted if required. If a gear
tooth vernier is not available then the
“span” method of measurement is used,
Fig. 3. To use this method a standard set
of vernier callipers and a reference chart
are all that is required. From the chart
select either 14%:deg. or 20deg. pressure
angle figures. Select the number of teeth
in the gear and find the constant (M) and
the number of teeth the measurement
i read over. If the gear is module form
the constant (M) is multiplied by the
module number, if DP form the constant
(M} is divided by the DP. Subtract half
the backlash from the measurement if
required (see table 2).
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For the above example of 35 teeth, the
constant is 10.8226 and is measured over
four teeth.

For the module form 10.8226 x 3 = 32.468
mm and the DP form 10.8226 = 8 =1.353".

Cutting a gear

1) Calculate all the required variables and
turn the gear blank to size.

2} Mount the dividing head with the
required indexing plate.

3) Test the parallelism of the dividing head
to the table movement.

4) Set the indexing pin and sector arms to
the required positions.

5) Mount the cutter in a suitable position
with the arbor support/s as close as
possible to the cutter.

6) Mount the work via a suitable method.
7} Centralise the cutter to the work

(see earlier article). If the cutter is not
centralised correctly the teeth will have
long and short flanks.

8) Test index the entire gear by nicking
each cut position.

9) Set the depth of cut to suit the tooth
size and machine condition, leave enough
allowance for a finishing cut and cut the
number of teeth as calculated for the span

Measuring the span distance of a gear.

_SPAN MEASUREMENT

S -

Table 1 Spur gear cutting formula 202 PA. Table 2 Extract from a span
To find Module Formula DP formula measurement chart 20° PA.
No. of teeth | Constant | No. of teeth
Addendum (A) A=M A= I;_P in gear M spanned
Dedendum (D) D=Mx1.25 A=125 2 10.7246 4
DP 29 10.7386 4
Clearance (CL) CL =M x 0.25 CL = DSF‘;-':T 30 10.7526 4
Whole depth (WD) 2.157 = i :
ole dept =i
P WD = m x 2.25 WD = &0= 32 107806 | 4
Number of teeth (N) N =_%II2 N = PD x DP 33 10.7946 4
34 10.8086 4
Module (M) M=_OD N/A 35 10.8226 |4
N+2
7 5 36 10.8366 &
Diametral Pitch (DP) N/A pp= N
PD
- - measurement. Measure to ensure the span
Pitch or reference circle PD=MxN D= N measurement is oversize.
diameter (PD) DP 10) If span measurement is greater than
Tip diameter (OD) N+2 required, rough out the entire gear. Be
2 OD=(N+2)xM oD = [;rp conscious of the heat of the cut, use a
- - copious supply of coolant. If coolant is not
Circular pitch (CP) CP=Mx Tl cp= L available use a suitable neat cutting oil
DP and try cutting a small number of teeth,
P ¥ s index approximately 180deg. cut the same
Face width (FW) FW =25 t?SxCP FW=25t03xCP number of teeth, index 90deg. and cut,
Chordal thickness (CT) CT =PD x |sin [90]" CT =PD x [sin [90]° then index 180deg. and cut again. Finally
I o n cut any teeth remaining being careful with
- . the indexing movements. Use the nicking
Chordal height (CH) CH=PD [1 - cos 90 CH=PD [1-cos (gg) ] +A as an indexing check.
2 2 N 11) Index approximately 180deg. from the

original starting position to commence the
finishing cuts.

12) Adjust the depth of cut to the calculated
depth and cut the number of teeth to
measure the span distance. Check and
adjust as required and finish cut the gear.
13) When finished, check the span distance
in a number of places around the gear.

Cutting a short rack
1) Set up the milling machine as above
with cutter No. 1 of the required profile.
2) Set a machine vice at 90deg. to the
machine column to take the place of the
dividing head.
3) Mount the rack blank in the vice
ensuring that it is parallel with the
machine table.
4) Position a dial indicator on one end
of the rack blank to index the cross slide
movement.
5) The transverse pitch of the rack is equal
to the circular pitch of the mating gear.
8) Set the depth of cut to allow a finishing
cut and rough out the first tooth.
7) Finish the first tooth to the calculated
whole depth before indexing to the second
tooth. The reason for this method of
cutting is to eliminate any error that may
occur if the rack is moved back to the
starting position for finishing cuts.
8) As the flanks of a rack are essentially
straight, the angle of the flank of rack teeth
is equal to the pressure angle of the gear.
As with a lot of machining operations the
preparation and setting up can take longer
than the actual machining, but the
calculations, setting up and machining of
your own gears will save a lot of money
and should give you a lot of satisfaction.
Good secondhand gear cutters are very
well priced and available from the regular
advertisers that advertise in MEW. If you
have not tried gear milling in your home
workshop give it a go. What have you go
to loose? @
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Fig. 157. Thirteen different virtual materials created with trueSpace.

FIRST STEPS IN

f you're using trueSpace purely as

an engineering design tool, and

the appearance of the models is

unimportant, then you won't need

any of the information in this article.
I would guess, though, that anyone
who has spent many hours on creating
complex models would also like them to
look realistic. With this aim, part seven
begins with some general comments and
a few tips on adding realism to models by
using modelling methods. This is followed
by the main subject of the article, which
is on creating object materials. This is a
big subject which can't be covered fully in
a few pages, but as this is a series about
engineering models, I'll focus mostly on
creating realistic metal surfaces.

Adding detail by modelling

In principle, a model can be made realistic
by adding more and more detail to it by
using the techniques showvn in earlier
articles. Such detail can be chosen by
looking closely at and analysing a real
object, or, if the object does not yet exist,
by imagining it. In practise, there is a
limit on the number of finer elements
that can be added to a model. There are
two main reasons for this, the first is that,
as a rough rule of thumb, if you double
the amount of fine detail in a model, it
will take twice as long, and be twice as
difficult to build. There soon comes a
point when further work is just not worth
doing with modelling methods. The
second reason against adding too much
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Using modelling
techniques and object
materials to produce
believable images

modelling detail is that there is a limit on
what the computer program and hardware
can handle. If some of your modelling
program functions stop working as they
should, or the computer responsiveness
becomes very sluggish, you have probably
reached that limit.

An example of a model which has a
moderate amount of detail is the engine
which appeared on the cover of MEW 152.
Some of the modelling is not especially
obvious, unless looked at closely, but it
does tend to increase the overall realism
of the picture as a whole. Some details in
the engine, however, were not modelled
because this would be just too complex.
Three examples of this are the knurling on
the reversing lever, the threaded rod on
the same component, and also the surface
of the 50 pence piece; These were created
by other methods (described further on).

Although there are more parts in the
engine compared with the example
models shown in this series, it is still built
up mostly from simple polyhedrons. It
does, however, have a lot of fillets,
chamfers and bevels, and you may like to
add these in your own models as a quick
way of increasing their realism.

Some modelling tips

The first tip follows on from the previous
comment. A real component would have
its sharp edges rounded over slightly
with a file or other tool. This could also
be done on a virtual model, but for a
different reason. A sharp edge does not

reflect light, but if it is given a small fillet,
chamfer or bevel, it will just catch the
light, creating a subtle, but realistic effect.
A bevel of 0.1 to 0.5 mm (0.01 to 0.05 grid
squares for the models in this series) is
usually enough. The next picture shows a
close-up of two similar objects, one with a
sharp edge and the other bevelled.

Fig. 158

A second tip concerns gaps between
objects. If two objects with the same cross
section shape touch each other, they can
appear to be a single object if they also
share the same material. This problem can
be cured by separating the objects with a
small gap. This was done between the
cylinder and its cover on the engine model
mentioned above. The gap can only be
seen on close inspection, but without it,
the cylinder cover would not appear as a
separate object. Here is a close up of the
modelling, both with and without the gap:

Fig. 159

Even if a gap already exists between two
objects, it may be worth increasing the
separation distance to make it more
noticeable. Conversely, removing a gap
between objects (and possibly overlapping
them) can also be useful if you want
several unconnected objects to look like a
single component.

One reason why 3D model images may
not be very convincing is because they look
too ‘clean’. This shortcoming can often be
improved by adding other unrelated, and
perhaps almost insignificant, objects to a
scene, Although it does take time to create
these extra models, you could soon build
up a collection of ‘clutter’ objects to include
in other scenes. It's also worth having a
stock of virtual tables, benches, shelves
and stands to put your models on, as well
as walls and floors. In comparison to many
engineering components, these are easy
objects to build. One final related tip is to
use many lights in a scene. If these also
cast shadows, it will help to reduce the
cleanness.

Object materials

Part two described how the materials
included with trueSpace could be applied
to the objects in a scene. It's worth
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experimenting with a large variety of these
to get a feel for the extensive effects that
can be produced. Often, though, just the
right ready-made material does not exist,
and you will then have to create your own.
To show how an object material can be
produced, I'll begin with a step-by-step
description of transforming trueSpace’s
default material into a smooth surfaced
brass material.

Click [Create New Scene], and add any
object. When a fresh scene is started, all
new objects are created with a default
non-shiny grey material. Click [Material
Editor], see part one, and a panel similar
to the left-hand panel in Fig 160 will
appear. The main feature on this panel is a
sphere which shows a sample of the
current material. Above the sphere is a
horizontal group of four buttons for
editing the current material’s properties,
and the seven vertically grouped buttons
on the left are used for viewing and
applying materials. The first step in this
example will be to change the current
colour from grey to a hue that simulates
brass. Click [Color] (the first button in the
horizontal group), and a Color Panel
similar to that described in part two will be
displayed. The current grey colour has red,
green and blue settings of 188. Change the
green value to 137, and blue to 2, and the
material sample sphere should now be a
brownish-yellow colour similar to that
shown in Fig 160. (Sorry about the mixed
spelling here; I've kept the American
‘color’ when it's used by trueSpace as a
function name).

The last step in this example makes the
material more brass-like by altering some
surface properties. Start by left-clicking the
[Reflectance] icon, Fig 160. Next, the
category of the reflectance parameters will
be set. If you move the mouse pointer over
the sphere in the Reflectance Panel, the
pop-up label ‘Reflectance: phong’ appears.
Phong is the name of a set of reflectance
characteristics, and the current material
uses this set (it's a good general purpose
set). Click [Reflectance] again, this time
with the right mouse button. The new
panel displayed has a collection of
alternative sets of reflectance parameters.
Pick the ‘Mirror’ thumbnail (third from the
left and second down), and the Reflectance
Panel should be like that shown on the
top-right of Fig 160. Right-click the lower
part of this panel, and a further numerical
entry panel will be displayed. Type in these
values if the ones in the panel are different:
Luminance:0, Diffuse:0.6, Shininess:0.8,
Specular:0.2 and Reflection:0.2.

Any new objects that you create will now
be ‘made’ from this current brass material.
The material can also be given to an
existing object by first selecting it, then
clicking [Paint Object], Fig 160.

Before continuing, a couple of trueSpace
terms need explaining, these are Shader
Channels, and Shaders. Shader Channels
are a group of characteristics that define
one aspect of a material’s properties. Two
of these have already been used - Color
and Reflectance. There are a another two
channels - Displacement (also called
Bump) and Transparency. The
Transparency channel is used for
modelling materials like glass and liquids,
but won't be covered in this article. The
Displacement Channel is very useful for
reproducing some metal surface finishes
and will be explained in some depth
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Fig. 160. Object material editor panels with a brass sample.

further on. Shaders are a specific group of
characteristics which are used for a
particular shader channel. Two reflectance
shaders have already been mentioned -
‘phong’ and ‘mirror’. The Color,
Displacement and Transparency Channels
also have their own shaders, and a few of
these will be used later on.

Reflectance sefttings
The current material is a good starting
point for giving abjects the look of
moderately tarnished brass. You may like
to try modifying its colour and reflectance
settings to simulate other types of brass
with varying degrees of tarnishing. Also,
colours chosen from near the centre of
the hexagonal colour picker will produce
materials which mimic steel, With a little
experimentation, you should be able
to reproduce many smooth surfaced
metal effects (copper, bronze, aluminium
etc.). The main effects produced by the
reflectance parameters are shown in the
images which follow, but as the interactions
between parameters can be subtle, the best
way to become familiar with them is to
experiment for yourself. First of all, here's
a quick tip about one of the parameters:
The Luminance setting controls a material’s
brightness, but it can make it appear as
though an object is emitting its own light
(useful in modelling a red hot piece of
metal perhaps). | usually keep this value at
zero, and alter the brightness on the Color
Panel {or use brighter lights in a scene).
The first image shows two objects which
have a low Diffuse value on the left, and
two objects with a high Diffuse value on
the right. For comparison, the central
objects have the same brass material as
created above (and kept the same for the
three following images).

Fig. 161
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Low Shininess on the left, and high
shininess on the right:

Fig. 162

Low Specular value (left), and high
Specular value (right):

Fig. 163
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Low Reflection (left), high Reflection
(right):

Fig. 164

Saving Materials

Materials can be saved in libraries in the
same way that other trueSpace elements
can. With the Material Editor showing the
material you want to save, click [Material
Library], the fourth icon down in the
Library Toolbar, see part 1. Right-click the
new panel which appears, and in the list
under ‘Library’ select ‘New’. Right-click
again, and pick ‘Rename’, then type ‘FS
Materials' (or other name) Return. Right-
clicking the panel ance more and choosing
‘Insert’ will store the current material in
the new library.

Face painting and inspection
The material of a whole object is changed
with the [Paint Object] function, but
individual object faces can also be painted
with the [Paint Face] tool. This is useful,
for example, if you had a metal object,
but wanted parts of it to have a painted
surface. The flywheel shown in the main
picture last month is an example of this.
To use the tool, create an object with a
metal material, then using a different
material, pick [Paint Face], Fig 160, then
click individual faces on the object, or
drag the mouse across several faces. If
you still have the brass material showing
in the Material Editor, this can be quickly
changed to a semi-gloss paint effect by
selecting a colour of your choice, then
setting these Reflectance parameters:
Luminance:0, Diffuse:1, Shininess:0.3,
Specular:1, and Reflection:0.05.

If you had used the [Paint Face] tool on
an object, but for some reason wanted to
change the material on the painted faces,
you don’t have to repaint every single face
again. Instead, set the new material, then
click [Paint over existing material] and click
just one of the faces. All faces which have
the same material as the picked face will be
then repainted with the new material.

To examine the material of a whole
object or individual face click the [Inspect]
tool, then pick the face. The material of the
face will then become the current material
and will be shown in the Material Editor.

Faceted or smooth

There are three option buttons in the
Material Editor that determine how a
material is applied to an object’s surface.
With the Faceted option all faces look flat,
and Smooth makes an object’s surface
appear rounded with no sharp internal
edges. Objects painted with the third
option, AutoFacet, will have a smooth
appearance on all faces, except where the
angle between the faces is greaterthan a
specified value. This value, the AutoFacet
Angle, can be set by right-clicking the
[AutoFacet] icon. This option is very useful
for giving a naturalistic appearance to
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some objects; the cylinder, for instance,
has a smooth perimeter and flat ends when
painted with the AutoFacet option. With the
pulley created in part four, | mentioned that
this component did not have a well defined
appearance. This is because the angle
between its two central side faces and the
adjoining faces is less than the AutoFacet
threshold. If you have saved the pulley,
you may like to reload it, then repaint it
(perhaps with a different material) using an
AutoFacet Angle value of 20.

Here are the three painting options
illustrated on three cylinders:

Fig. 165

Modelling surface finishes

This section starts with the smooth

metal materials created earlier, but will
add some surface texture. In this way,
some acceptable imitations of turned,
milled, cast and other surfaces can be
created. Some of the methods shown in
this section (and the rest of the article)
make use of images produced by CAD
and image editing software, as well as

by scanners or digital cameras. Some
readers may not want to use some or any
of these techniques, so I've given only a
brief overview on them so that anyone
familiar with working with images can try
them out. Even if you don't want to create
your own images, | hope that you will still
find something of interest in the general
description of the procedures.

Surface texture can be added to a
material by using the Displacement (Bump)
Shader Channel. The effect produced by
this channel is to simulate an embossed
surface effect on the material. TrueSpace
has many Displacement Shaders, but this
article will focus on the Bump Map Shader.
A Bump Map is just a straightforward
image which controls the depth of the
embossing effect. For a first example of
using a Bump Map, I'll use this image:

Fig. 166
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Using the brass (or other smooth metal)
material created earlier as the current
material, left-click the [Displacement]
button in the Material Editor. Move the
mouse pointer over the sample in the
Bump Panel, and the pop-up label
‘Displacement: none’ will be shown. Click
the [Displacement] icon again, with the
right mouse button this time, and in the
Displacement Shaders Panel, select ‘Bump
Map’ (first column, second thumbnail
down). The Bump Panel should now show
an image of the Caligari logo and a set of
numerical parameters. You can use the
logo in this example, or load a new image
by clicking the button with ‘Caligari® on,
then double-clicking an image of your
choice from the Bump Map Browser Panel
(or create your own image and use the
browser to find it; I'll use the image shown
above). Set the Amp (amplitude) value to
10 (the maximum), add a [Plane], and click
[Render Scene].

Fig. 167

The depth of the embossing effect is
determined by how dark the parts of the
bump map image are. You can also
reverse the direction of the embossing by
using negative Amp values. One thing to
note about the Displacement Shader
effects is that the embossing is only
simulated, and the 3D appearance may be
lost if an object is seen close up, or
obliquely, or at the object’s edges.

You can use multiple repeats of a bump
map, or use only a section of it, and this
effectively changes the scale of the bump
effect. Try making the U Repts and V Repts
values both more than and less than one,
then repaint the plane and re-render the
scene. The two Offset parameters control
the positioning of the bump map on the
object. Sometimes it needs some juggling
of these four values to get the specific
bump effect you want on an object.

A turned surface finish

Before beginning this example, | should
perhaps mention that most of the
displacement effects shown here have
been exaggerated a little so they show up
clearly when printed.

A reasonable impression of the surface
finish produced by a lathe can be created
by using a bump map image that has
many parallel lines. Here's a close-up of
one section of such an image:

Fig. 168
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The lines in this image were created with
a CAD program, adjusting the line spacing
and thickness to get the best effect. Some
noise (randomly placed dots of varying
shades of grey} was then added with an
image editing program; this last step is not
essential, but the bump effect may look
too ‘clean’ without it. An alternative way of
producing a similar image would be to
draw the lines on paper and then scan the
image into the computer. Whatever
method is used to create the image, the
lines must be parallel to the image's sides.

The lined bump map image is then
loaded in the Material Editor's Bump Panel
as explained above, and with a little
experimentation with the Bump
parameters, a rendered image of a
cylinder with this material should look
something like this:

Fig. 169

When seen as close as this, the effect is
perhaps not realistic, but from moderate
viewing distances it does give a
reasonably convincing impression.

Standard cylinders will not show
Displacement (and some other) effects on
their end faces (as can be seen in the
diagram above). This is because of a feature
called UV Mapping. I'll just give the very
briefest of accounts on how this important
subject relates to cylinders, but more details
can be found in section 6.1 of the Help Files.
UV mapping is needed because of the
difficulty of generating a 3D surface material
from a 2D image (a bump map, in the
present example). When an object is given a
material, the material is ‘projected’ onto the
object’s surface and the projection is
determined by a UV Map. Standard
cylinders use a cylindrical projection map,
but this does not produce any effect on the
end faces of eylinders. However, if an
alternative projection map is used, then a
bump map effect will appear on cylinder
ends. A Cubic Projection, for instance, will
project a material onto a cylinder as if the
material came from the six faces of a cube.
Using a cylinder that has the lined bump
map material, and is the Currently Selected
Object, click [Cubic UV Projection]. This tool
is found by holding down the left mouse
button on the fifth icon from the right in the
Model Toolbar, see part 1 (unlabelled in the
diagram). The new projection is now
represented by a cuboid enclosing the
cylinder, and this could be moved, rotated
and scaled just like any other object (but
don't do it for this example). Click [Object
Tool] to exit the projection editing mode,
and then [Render Scene].

Although the cylinder end faces now
show the bump effect, the straight lines
are obviously not realistic as a turned
finish! This can be rectified, however, by
applying a different bump map image to
the cylinder end. Here's a close-up from
the centre of such an image:
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This image is created in the same way as
the previous bump map, but has concentric
circles instead of parallel lines. If it is
loaded into the Bump Panel, and the end
face of the cylinder painted with the [Paint
Face] tool, this will be the result (I've also
put a small bevel on the cylinder end face):

Milled, cast and

grinding finishes

A milled finish on flat surfaces can be
created with the same technique, but with
a different bump map. The next illustration
shows a diagrammatic representation of a
suitable image:

Fig. 172
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Here there are many uniformly spaced
and identically sized semicircular arcs,
arranged in two oppositely facing groups
(optical illusion effects make this diagram
look more complicated than it actually is).
A close-up of a section of an actual milling
effect bump map looks like this:

Fig. 173

This has been created in much the same
way as that described before. The junction
between the two sets of arcs has been
lightened, however, because if it was left
dark, it would produce an unrealistic ridge
between the simulated milling tool passes.
This is the effect produced by this bump
map when applied to a flat surface:

Fig. 174

A portion of a bump map used to
reproduce the surface of a casting looks
like this:

r:,.{%
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The dark and light patches in the image
will produce sunken areas and bumps
respectively on object surfaces, and the
irregular lines will introduce wrinkles. The
sand cast effect is created by adding a fair
amount of noise to the image. When
applied to an object surface, this bump
map will create a surface effect similar to
that shown in this example:

Fig. 176

27



The same bump map, can be easily
transformed into another image which
simulates a painted casting surface. Ifa
copy of the image is blurred (smoothed)
and the contrast reduced, this is the result:

Fig. 177

The final bump map shown is used to
imitate a surface produced by grinding.
Starting with a blank image, some noise is
introduced. The image is then enlarged in
one direction only, turning the noise into
streaks, and finally a little more noise is
again added:

Fig. 178
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The next object demonstrates the effect
of a material with this bump map:

Fig. 179

Texture maps

Before leaving the subject of
Displacement shaders, I'll just mention
that there are several alternative shaders
that can used instead of bump maps.
These are called Procedural shaders

{the bump effects are determined by
mathematical procedures). These can be
selected from the Displacement Shaders
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Panel (right-click the Displacement
icon in the Material Editor), and their
effects can easily be discovered with a
little experimentation. For engineering
models, the "Wrapped Knurl’ and the
‘Wrapped Tread Plate’ shaders are
probably the most useful.

The Color Shader Channel also has
several alternative shaders. So far in this
article only one of these - the “Plain Color
shader - has been used, but another one
- ‘Texture Map’ - will now be introduced.
TrueSpace has many sophisticated
functions which can be used to produce
materials which have some very subtle
properties. Creating such materials can,
however, be time consuming. As an
alternative, Texture Maps can be used to
make realistic materials, and all for a
modest amount of effort. A texture map
can be thought of as just an image which
is painted on a material’s surface. As
texture maps can be scanned images or
photographs of real object surfaces, it
will evident why this technique can create
convincing results. Here's an instant wall
made from a single cuboid with a
photograph of stonework used as a
texture map:

Fig. 180

Other examples of texture maps are the
steel rule in fig 157, and the 50 pence
piece on the cover of MEW 152,

Texture maps are used in the same way
that bump maps are, except that the
Color Panel is used instead of the
Displacement Panel. First of all, in the
next example, the Displacement effect
will be turned off (but could be left on
and used simultaneously in a material
that also uses a texture map). Right-click
the Displacement icon in the Material
Editor, then select ‘None’ in the
Displacement Shaders Panel. Now,
left-and-right-click the Material Editor's
Color icon, and select “Texture Map’ in
the Color Shaders Panel (first column,
second thumbnail down). In the Color
Panel, click the button with ‘Caligari’ on,
then double-click any image in the
Texture Browser Panel (I've used 3DFish
in this example). You could alternatively
browse your computer, and select one of
your own photographs or other images.
Set the ‘U Repts” and 'V Repts’ values
({I've used eight), add any new object to
the scene, and click [Render Scene]:

Fig. 181

Making a seamless texture

A seamless texture is an image which
won't show any discontinuities at its
boundaries when multiple copies of it
are placed side-by-side (tiled). They are
often used as texture maps because they
can be repeated many times across an
object surface, and still look like a single
uniform material. I'll show an example

of creating a seamless wood texture as
this material will make the steps obvious.
The technicque is also good for irregularly
tarnished copper and brass, or corroded
iron surfaces, for example. (Shiny metal
surfaces, however, often look better when
created with the methods described
previously). Bump map images can also
be made seamless with the technique
shown here. The first step is to scan a
piece of wood:

Fig. 182

(The lines and letters are not part of the
scan, but will be used to explain a later
step). If the wood has a uniform grain
pattern {unlike this demonstration
sample), this will make the task easier.
Seamless textures can be made equally
well from digital photographs, but if you
have a choice, scanning is often better
because of the uniformly illuminated
images it produces. If this image was now
used as a texture map with multiple U
Repts and V Repts values, this would be
the result:

Fig. 183
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This is fine if you ever have the need to
model parquet flooring, but not so good
for a single piece of wood! The first step
in making this image seamless, is to
swap the positions of sections A and D,
as well as those of B and C. This can be
done manually in an image editing
program by cutting and pasting the four
sections. This selecting and
repositioning should be done so that
there are no gaps or overlaps between
the sections, nor around the image
border (zoom in close to check this).
Some image editors may have a function
which will make this whole process
easier, Photoshop, for instance, has the
Offset Filter. The position of the dividing
lines between sections is not important,
and they can be chosen to make the next

The original dividing lines now form the
border of the image, and because the
sections along these lines were formerly
adjacent, this has now made the image
seamless. The discontinuities in the
middle if the image can now be disguised
by cutting and pasting portions of the
image (being careful not to alter the
border) to give a more natural look:

Fig. 185

Further possibilities
In addition to the Plain Color and Texture
Map shaders, there are many alternative
colour effects that can be used. Some
of the possibilities include granite
and marble simulations, as well as
shaders which can produce some good
diagrammatic wood surfaces. One colour
shader has a specific engineering use: the
Draught Angle Evaluation Shader may
show up potential problems in objects
which are to be cast or moulded. | say
may because in my few attempts at using
it, it has not proved completely reliable,
but this could be my fault - you may get
better results.

To use an appropriate metaphor, this
article has only scratched the surface of
the material effects that are possible with

editing step easier. This is the result at

this stage:

Fig. 184

When used as a texture map, this is the

improved result:

Fig. 186

trueSpace. You may like to look at
chapter six of the Help File to find out
more about surfacing. | would particularly
recommend section 6.1 on UV Tools, and
sections 6.3.5 and following on Multi-
Layer Materials.

In the next part: The series will return to
modelling techniques with an article that
is devoted entirely to gears.
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cutting oi

CORA B is medium viscosity
neat oil containing extreme
pressure and lubricity additives.
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operations on ferrous metals

up to medium tensile steels and
non-ferrous metals. The additive
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Estabished in 1089

system ensures improved
surface finish and tool life whilst
remaining non-staining to copper
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of base oils and additives ensure
the product is pale in colour, low
in odour and low viscosity in use.
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- Non-ferrous alloys and low
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- Broaching and deep
hole drilling.
+ Tapping free cutting
non-ferrous alloys and
some free cutting steels.
* Thread cutting and
thread rolling.
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You can find out more about the wide range of lubricants
available online at www.morrislubricantsonline.co.uk
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Please enter me into the competition to

win a 5 Litre tin of Morris Lubricants

Cora B metal cutting lubricant

Postal entries must be on this entry form. Photocopies are acceptable.

Name
Address

Postcode
Phone D.0.B

Email address

Do you subscribe to
Model Engineer 1 Model Engineers’ Workshop

Please post to: MCT/Model Engineers’ Workshop competition 133,
PO Box 269, Rossendale BB4 ODG

Terms and Conditions:

PLEASE NOTE: We need a name and address to send the winner the prize.
By supplying your email/ address/ telephone/ mobile number you agree

to receive communications via email/telephone/ post from MyHobbyStore
Ltd. and other relevant 3rd parties. If you DO NOT wish to be contacted by
Model Engineer and MyHobbyStore Ltd please tick here: Email [ Phone
Post [ If you do not wish to be contacted by carefully chosen 3rd parties
please tick here: Email (L] Phone [ Post [ For full Privacy Policy and
Terms and Conditions please see www.model-engineerco.uk

D133
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On the first day of Christmas my truelove sent to me: On the second day of Christmas my truelove sent to me:
A part which has no guarantee Two tapping trolls

THE TWEI
OF CHRI

, For the metal worker who has everythir

On the third day of Christmas my truelove sent to me:

Three forged frogs

To the engineer at Christmas time, a
problem: which gift to choose?
When a spouse or friend would like to
send a prized workshop tool to use.
lll-judged gifts of doubtful value,
by New Year may have vanished
to a place obscure in a lonely drawer,
with light forever banished.

An engineering wishing list -
a hint of tools desired,
could provide a handy guide,
if one's loved one has enquired.
With a list precise, come Christmas Day,
the unwrapping should delight,
but with list unclear, one may (I fear) still
get an elephant white.

On the fourth day of Christmas my truelove sent to me:
Four free-range threads

N NN

On the fifth day of Christmas my truelove sent to me: On the sixth day of Christmas my truelove sent to me:
Five bold dings Six sheep a shearing
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On the seventh day of Christmas my truelove sent to me: On the eighth day of Christmas my truelove sent to me:
Seven slaves a lathing Eight apes a painting

LVE DAYS
ISTMAS

hing - Some gift ideas from “Eisengeist” . |

For tool drawer cemeteries everywhere - Dn the ninth dav of Chrlstmas my truelove sent to me:

to ease their inundation, Nine gnomes annealing
please, engineers send your good ideas

of gifts with commendation.
Inspired examples in Scribe a Line
that enlighten or amuse
may assist and show, engineer or no,
readers’ Yuletide gifts to choose.

In return for workshop presents - those
tools received with pleasure,
the machinist skilled may care to build
special gifts which loved ones treasure.
Perhaps so heartened you have made
such appliance, game, or toy.
If so please send your insight penned so
that others can enjoy.

On the tenth day of Chnstmas my truelove sent to me:
Ten tons o' turmngs

On the eleventh day of Christmas my truelove sent to me: On the twelth day of Chnstmas my truelove sent to me:
Eleven aliens oiling Twelve elves a welding
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Photo 1. The drill head casting set up for milling.

Photo 2. Another of the milling setup showing the tipped cutter used.

THE PRACTICAL ENGINEER

It has probably been nearly twelve months since I last did a
Practical Engineer article. The main reason has been taking
over as editor of Model Engineer; a couple of minor accidents
and illnesses have not helped either.

ow that | am starting to get

ahead with magazine editing,

| find | can spend a bit of time

in the workshop. | am currently

machining two steam engines
in my workshop, a Stuart 10V and also a
Stuart 10H and describing construction in
Model Engineer. Before very long, | need
to tap some holes square to a face and
to do this | am making a George Thomas
Tapping and Staking tool {and also the
mini-drill head) from Hemingway castings.

I expect many readers are not sure how
to tackle a casting so some notes of how |
would do it might be of interest to readers.
The first thing to do with any casting is to
run a rule or vernier over it to ensure there
is sufficient metal to remove. The
Hemingway castings for this project have
ample material so no problems there.

It can sometimes be difficult to decide
which face to machine first on a casting.
Any unmachined faces may need to be
square and/or true to machined faces. |

Photo 3. The casting being milled to thickness.
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decided to tackle the drill head casting first
as there is only one of them to do. It was
reasonably square so | placed it into the
vice, holding on the sides of the casting,
using a piece aluminium at each side to
protect the vice jaws and allow any small
protrusions to dig into the aluminium,
photo 1.

The casting needs to be held reasonably
solidly with no movement. At the Myford
Spring event | purchased a 50mm
diameter carbide insert cutter, photo 2.
This takes four octagonal inserts. The
ones that came with the cutter were
actually round inserts which were correct
for this cutter but | wanted to use the
octagonal ones. Despite an intensive
search on the Internet | failed to come up
with the correct insert number. | posted a
query on the forum at www.model-
engineer.co.uk asking about the correct
number and a reader very kindly sent me
four tips. The cutter also needed a 2 Morse
taper arbor which | purchased on Ebay.

Photo 4. Lining up the lower central part.

Now | was set to machine the casting
faces. | took light cuts of around ten thou
at a time as there is a bit of overhang with
the cutter and machined the casting down
to size leaving about 5 thou then took a
finishing cut, photo 3. The casting also
needed machining between the bosses so
| lined up the cutter, photo 4 with the
depressed centre of the casting then
wound the table up (clear of the job) and
cleaned up the face, photo 5. | will
carefully file the remaining face and
rounded corners at each end. Only the
centre of the boss is used to take a nut
and washer, the rest is in the wind.

This covers the first face of the drill head
casting. This was flat with no steps but
next we have the two arms to machine
and they have a large end and a small
end. Also, the faces of the boss are slightly
out of square with the sides.

First thing to do is find out the
difference in sizes between the large end
and the small end. Do this by measuring
the large end, measure the small end and
take it from the large end then divide by
two. This gives the approximate packing
at each side of the small end. | did not
have the exact size of packing, the
nearest | could find was about ten thou to
thick. For what we are doing here, this
won't matter but | still needed to make
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sure the packing was still the same
correct overall width.

The easiest way to do this was to insert a
twist drill in the vice between the
component and aluminium packing. | did
this by trial and error changing drills until
the vice just nipped both ends, photo 6. It
was then an easy task to clean up the
faces of the casting. There is no need to
take the casting to size yet but it is handy if
you machine both to the same setting at
this stage.

Now we need to take the castings to the
correct thickness. The drill head casting
only needed the second side machined,
the first side was already too width. | did

this by clamping the casting down to the
machine table and took small cuts (about
ten thou at a time) until | was about 5 thou
from finished size, photo 7. Then turn the
casting round to do the second end. Next
take the finishing cut from the first end
then move the end clamp to the other end
of the casting and machine the far end to
the same height, photo 8.

Do the same with the two arm castings
but make sure that the main arm is
reasonably in the centre. As you are
machining both ends of both castings
without altering the height of the cutter,
the thickness of both castings and ends
should be equal.

- -t
i I .‘-..'_-.'Ir. ‘*

.

Photo 9. Note the stop to stop the cas
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ting moving.

'

To stop the cutter from moving the
component, bolt a stop to the table to take
the thrust from the cutter, photo 9.

The three castings are shown in photo 10.
They took me about 5 hours to machine but
they are flat and parallel. In industry, | would
have to machine them a lot faster, probably
the three castings would take no more than
about 90 minutes but it would be done on a
bigger machine, much more substantial and
heavier cuts would be taken. It does not
matter about time though, we are in a
hobby environment and it is more important
that we machine the castings so they end
up accurate than we knock a few hours off
the machining time. B

Phto 10. The rrao machined to width components.
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A CENTERING MICROSCOPE

Dave Fenner converts
a commercial item

nyone involved in engineering

or model engineering within

a fifty mile radius of Dundee

will know of H. M. Brand Ltd.

(run by Harry Brand and son
David) as a reputed supplier of tooling
and equipment. It also pays to visit
their premises whenever passing, as
they frequently have interesting second
hand items available. It was during one
such visit that | mentioned centering
microscopes, having seen Harry with a
Bridgeport example awaiting repair some
years earlier. He promptly delved below a
shelf and produced a wooden box badged
“"Hensoldt Wetzlar”, with a comment “See
if this is any good to you?”

As can be seen from photo1, the box
contained what certainly appeared to be a
centering microscope fitted with a large
tapered arbor and a 20mm dia. buttress
form draw in thread. The cable feeds four
small bulbs which illuminate the work. A
space in the box would have presumably
accommodated a battery pack but this vas
not present.

Looking through the ‘scope’ in the as
received condition, | could see the
workpiece, but no evidence of cross hairs
or a graticule. At that point | did wonder if
its purpose was not centering, but merely
surface examination. It was also noted that
there was a mysterious rattle from within.
Whether it “would be of any good to me”
would be determined by whether | could
dismantle the unit without damage to the
optics, manufacture an alternative RS
arbor, arrange some form of cross hairs
and reassemble again. Before reaching for
the screwdrivers etc, | decided to search
far the maker on the internet. It seemed
that Hensoldt was indeed a reputable
manufacturer of microscopes and
telescope gun sights; however, | found no
mention of centering microscopes. Wetzlar
is the town where the firm was based, and
it appears that they were taken over by the
Carl Zeiss organisation.

Photo 2. Threaded end cap beneath which
was the loose retaining nut.
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Photo 1. The boxed microscope with spanner flats ground on the tapered arbor.

Dismantling

Optical equipment frequently features
fine threaded retaining rings with
diametral screwdriver slots which in turn
require special drivers. In this instance,
however, the disassembly process

was accomplished with nothing more
specialised than small screwdrivers

and a six inch rule. The cover glass was
unscrewed and the four bulbs removed
using the length of plastic tube supplied
in the box. Removing a retaining ring
then released the reflector, exposing four
screws which retained what was assumed
a mirror or prism assembly.

It was at this point that matters took a turn
for the unexpected. | had anticipated a
simple reflector as in the designs previously
given in MIEW by Dick Stephen and Colin
Golding but this was clearly something
different. In addition, when the prism
assembly was withdrawn, the cause of the

rattle became apparent. Out fell a small
round mirror about 16mm in diameter. To
the naked eye, this looked to be nothing
more than a slightly concave mirror, but
with the aid of a loupe, very fine graticule
markings could be seen. Removal of a
threaded cap at the arbor end, photo 2 then
brought to view the round retaining nut no
longer keeping the mirror in place. A hurried
reassembly confirmed that the graticule
could now be clearly seen, and eliminated
one potential problem. It appears that the
prism assembly may be some form of beam
splitter, and that light travels to/from the
work and to/from the concave mirror
located several inches up inside the arbor. A
repeat disassembly then followed such that
all delicate optics were removed, leaving
just the body (cast aluminium) and the arbor
(hardened steel). Photo 3 shows the lower
lens and illumination components.
Examination of the components and joint
suggested that the method of assembly

Photo 3. Central I’eﬁé is surrounded by

our bulbs and reflector.
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would be a male thread on the casting
screwed into the arbor. To avoid damage
to the casting, a piece of aluminium flat
was found which fitted reasonably across
the internal recesses. This could then be
gripped in a vice. Applying torque to the
arbor proved more involved, as Molegrips
etc. just skated on the hardened surface.
The solution was to grind a pair of
spanner flats, after which the components
were successfully parted. Yes they had
been assembled with Loctite, and yes |
had tried heat earlier without success.

New arbor
A sketch was prepared embodying the
external features of an R8 adaptor, and
the internal details as measured from the
original tapered arbor. To ensure that the
device functions as intended, the distance
from joint face to mirror location needs to
be held as accurately as possible, although
it is likely that the eyepiece focus facility
would allow a little leeway. The location
thread turned out to be 20diam x 1Tmm
pitch, and photo 4 shows the counterbore
being cut after a satisfactory thread fit had
been achieved. (Cutting the thread first
allowed it to be checked independently
of the counterbore, which could then be
checked as a follow up exercise).

R8 requires a keyway along the length
approx 4mm wide and 2.5mm deep. |

A

Photo 5. Depth gauge shows how far in the mirror is located.

Photo 7. Setting the prism using four keys. The eyepiece has
been rotated to allow the graticule to be viewed, whilst the

assembly is inverted.

December 2009 www.model-engineer.co.uk

chose to use a %uin. slitting saw. It could
have also been cut using a small
throwaway end mill, but | always feel that
long keyways are asking a lot of a small
tool. Photo 5 shows the mating face of the
old arbor, and the depth gauge is set to
indicate the dimension (about 66mm) to
the locating face for the mirror.

Reassembly

Two of the components have facility for
positional adjustment, the prism and

the adjacent lens. After an initial trial
assembly, it was found adjusting the
prism was fiddly and critical. The lens
can be moved by very small amounts
using two pairs of diametrally opposed
adjustment/clamping screws. To obtain
more sensitive control over the prism, four
“keys"” were made up from 12mm bar,
each cut away at one end, and fitted with
a roll pin, photo 6. The part assembly was
then located inverted on the bench with
overhead lighting and lightly gripped in
athree jaw chuck, photo 7. The eyepiece
extension was then rotated 180degrees,
allowing the graticule to be viewed in this
upside down configuration. It was then

a process of manipulating the four keys
until the graticule was accurately centred
when viewed through the eyepiece, and
the location screws tightened. It was

then felt that things would be better if

Photo . Mschiing the new arbor.

the graticule could be rotated so that the
crossed lines would run vertically and
horizontally. Another special tool was
indicated, this time a hollow screwdriver,
photo 8 through which could be placed a
normal longer driver. The combination of

’

of the crosshairs.

o AU

Photo 8. Hollow screﬁver to adjust the orientation
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Photo 9. Checking mill head for
Squareness.

these then allowed simultaneous control
of the graticule rotation and tightening of
the retaining nut.

The lower lens and bulb holder assem bly
was then added, along with the wiring to
feed the bulbs. The location screws were
lightly nipped and the adjustment screws
backed off. At this stage, it was necessary
to prepare a marked workpiece in the mill,
and as this would involve significant
movement of the quill, | thought it prudent
to first check for squareness.

A short digression

Checking the mill head for squareness
{also known as tramming the head - to
our American cousins) is one of those
operations that is worth including on say
a weekly basis especially after a bout of
heavy milling. The vibration set up by the
inherent intermittent cutting action can
cause an apparently well clamped head to
move slightly. Yes that’s a comment from
personal experience. Smaller mill-drills
may have no facility for head inclination,
however as many of us have found in the
past, the check is still worthwhile and any
error may be corrected once and for all on
these simpler machines, typically by the
addition of shims below the pillar.

Larger toolroom mills such as the
Bridgeport or Beaver have provision for
the head to be inclined in two planes, so
the check takes a little longer. In my own
case, the VMC mill allows the head to
incline sideways only. In essence, a clock
gauge is placed in the spindle, set at a
radius of perhaps four inches, and then
used to check left and right of centre that
the spindle is truly vertical to the table.
Various authorities have suggested
placing a piece of flat steel plate or glass
on the mill table to allow the gauge to be
brought down and then rotated a full
revolution. The purpose of the plate is to
avoid the problem of the clock dropping
down the Tee slots.

Since the VMC requires setting in only
one plane my simpler approach is as
follows. Having cleaned the table and
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fitted the clock lower the quill to contact
the quill stop. Rotate the spindle so that
the clock is close to the extreme left of its
sweep then bring the table up to contact
the clock and zero it. Lock the knee at this
stage. Lift the quill and lower again to
confirm consistent readings. (If necessary
clean the area under the quill stop.) Lift the
quill then rotate the spindle 180degrees so
that the clock is to the right and lower
once more, photo 9. If the clock readings
are not identical then an error exists, in
which case unclamp the head and apply
gentle pressure by tapping with a hide
mallet - or even the palm of the hand in
the direction to reduce the error. (Note that
larger machines have worm gears to
facilitate the adjustment.)

Just to put the sort of error in context, |
rechecked the VMC prior to writing these
paragraphs, and initially found a five thou
discrepancy. Taken over a circle of
diameter eight inches, this would indicate
an angular error of 0.035 degrees or a little
over 2 minutes. After readjustment, the
readings were within one thou.

Although this error was slight, two types
of problem may arise. First, changing
from long to short cutters will move the
centre by several thous, and second, when
using a fly cutter, if this has a significant
radius, then the cut in the X direction will
actually produce a slightly concave
surface, while one in Y will be high one
side and low the other.

Back to reassembly

Having checked that the quill was truly
perpendicular to the table, a piece of
aluminium was clamped in place and

the table locked. The spindle was started
and the work touched lightly with a small
centre drill. This created an on centre

reference mark. The microscope was
then fitted to the spindle, which was then
lowered to bring the reference mark into
focus. Adjustment of the opposed screws
then allowed the image of the mark to be
centralised on the graticule. Again this
was a fiddly operation, as at this stage,
without the built in illumination, | relied
on the machine worklight which made

it awkward to avoid shadows, but after
some perseverance, success ensued.

It then remained to just fit the bulbs,
reflector and front cover glass. For the
moment, six volts for the four bulbs
comes from a variable power supply.
Photo 10 shows the modified microscope
fitted to the mill. As mentioned above,
thus far | have used a variable voltage
bench power supply made some years
ago, turned up to the correct voltage.
However, for the future, it may be more
convenient to wire in a fixed resistor to
allow the use of a 12 volt battery, as | have
these readily to hand. It would of course
also be possible to set up a miniature 6
volt battery pack, using rechargeable cells.

Taking a real leap into the twenty-first
century would of course suggest
converting to LED illumination. Due to their
very low current consumption, this would
probably allow the battery pack to be
miniaturised and mounted inside the
microscope case. One factor which may
mitigate against this approach is the
question of beam width. The existing bulbs
emit light in all directions, and the four
reflectors then do a respectable job of
providing even lighting at the required area
of the work. LED’s might tend to give a
multiple “spotlight effect” unless carefully
aligned. No doubt others will know more
about this than | do, and may well wish to
add their comments in due course. B
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USING SMALL CNC
MILLING MACHINES

Mike Palmer looks at
what they don't tell
you in the manuals

eaders of Model Engineers’

Workshop will be aware of the

recent availability of small CNC

machine tools, also individuals

converting manual machines,
and articles introducing readers to the use
of these very useful tools.

After 30 years of model engineering and
always up for a challenge (as by definition
most model engineers are) | purchased a
Syil converted X3 mill, eighteen months
ago. With next to zero knowledge of how
to use these machines | took the plunge.
Here are some notes of my experiences
using the mill.

If you are familiar with using a manual
machine, you have only yourself to blame
if you cut into your table. If you are now
the proud owner of your first CNC milling
machine remember that they have a habit
of making unexpected moves. This will
still be your fault as you will have entered
wrong values, but as this movement is via
a computer you tend to blame the ******
machine. It is very easy to enter incorrect
values into G code; say you want to make
a cut 50 thou deep you should enter
Z-0.05. It is not beyond the most
experienced machinist to enter Z-0.500,
with the resulting disastrous results unless
you are quick to hit the E stop.

With the above in mind and due to lack
of experience, | fitted a in. thick
aluminium plate drilled and tapped 6mm
at 2in. centres along the Tee slots of the
table, also adding two locating pins that
go into one Tee slot to keep the plate
square to the table, this makes holding
small work easier and protects your table
and of course is replaceable unlike the
table, and yes | hawve cut into it!

Workholding

This is almost a subject in itself; with
manual machines most cuts are done
one axis at a time, allowing clamps to
be moved if fouling the tool path, but
with CNC machine tools the job is cut in
one operation, so you need to give some
thought so the clamps or vice don't foul
the tool path. Industry has some very
sophisticated methods of work holding
and hence they are very expensive.

| have made my own version of one
method, as follows.

Take a piece of %4in. thick aluminium
plate 6in. x 8in. or whatever suits your
table and drill and tap 6mm holes at 1in.
centres. No marking out, just write a few
lines of code and using a centre drill, your
machine will spot all the holes.
Counterbore the middle hole of the row on
each side of the plate to suit a cap screw
to hold the plate to the table. (I can fix this
block anywhere on the plate described
above). Now take a piece of Tin. x %in. x
6in. aluminium and drill, tap and
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Photo 1. Showing wor hd by m
clamps, drilled plate, and anvil bar.

counterbore for M6 cap screws a row of
holes at 1in. centres. This piece bolts
anywhere on to the 6 x 8 plate to suit the
job, photo 1.

Now for the clamps, take a piece of 1in.
square free cutting steel and cut six off
%sin. slices. Face one side in the four jaw
chuck, reverse, face to %in. thick and now
offsetting %in. in one axis and %in. in the
other, bore %in. dia clearance Yin. deep.
Chuck a piece of %in. bar in the four jaw
and offset by .0500in and bore to an
interference fit the head of an M6 cap
screw, (as they are serrated the head will
bite into the buttons), part of to %in. thick.
Make six of these buttons and clean up by
chamfering the edges. Force the cap screw
heads into the buttons, these in turn go
into the 1in. squares, you now have cam
clamps, photo 2.

To use this kit, fix the multi-hole plate to
the table; fix the 1in. aluminium bar to one
side of plate, set one side of job to the bar.
Now with the narrowest edge of the
button facing the job, rotate the square
choosing the side of the square that just
clears the job. Remove the job, screw
down the clamps to the plate and back off
half a turn, replace the job, turn the button
and the cam action clamps the job against
the bar, use clamps to suit your job. If the
part requires cutting through set the part
on spacers, or a sacrificial plate. You will
now see the work area is clean with
nothing to obstruct the tool path.

All well and good you think? Not so! If
your part is to be cut through what holds
the part as you come to the end of the cut?

| have two solutions. One, don't cut all
the way through but leave 5 or 10 thou at
the base of the cut. This will hold the part
in place during the cut. On removing the
part you should be able to push the part
out and clean up with a file. A second idea
is to form tabs as in a chemical etching
pracess to hold parts to the mainsheet.
This is not easy to do from a DXF file, but
it is easy using the ‘edit G code’ on the
Run screen in Mach3. Say you want to cut
a rectangle 2in. x 3in. x Y%in. out of a piece
of %in. plate, using a %in. dia cutter, to
make two cuts %in. deep, the G code
would be

ot 2. Showing buttons and mps.

N10 G1 X0.00 Y0.00 Z-0.0620 F6.00
N20 X3.00 Y0.00
N30 X3.00Y2.00
N40 X0.00 Y2.00
N50 X0.00 Y0.00
N60 Z-0.1400
N70 X3.00 Y0.00
N80 X3.00Y2.00
N90 X0.00 Y2.00
N100 X0.00 Y0.00
N110 M30

To create tabs in the second cut, drop in
four lines of code to make the tool hop,
leaving small tabs %in. wide Yisin. thick, for
the first cut layer.

N80 X3.00 Y0.9370
NE1 Z0.100

N82 X3.00Y1.3120
N83 Z-0.1400

N84 X3.00Y2.00

Now copy and paste to line 90, changing
X and Y values, for second layer, so code
should be

N10 G1 X0.00 Y0.00 Z-0.0620 F6.00
N20 X3.00 Y0.00
N30 X3.00 Y2.00
N40 X0.00 Y2.00
N50 X0.00 Y0.00
N60 Z-0.1400

N70 X3.00 Y0.00
N80 X3.00Y0.9370
N81 Z0.100

N82 X3.00 Y1.3120
N83 Z-0.1400

N84 X3.00'Y2.00
N90 X0.00 Y2.00
N91 X0.00 Y1.0620
N92 £0.100

N93 X0.00 Y0.6870
N94 Z-0.1400

N100 X0.00 Y0.00
N110 M30

You now have two tabs holding your part
in place, so the principle of tool hopping to
create tabs can be applied to any part,
their design is up to you, the larger the
tool the bigger you should make the tab to
counter larger cutting forces.
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Tool changing

Industrial machines are equipped with
sophisticated auto tool carousels; some
large machines can hold 20 or more tools
with air-povwered drawbars, all wonderful
kit, at a price. For those of us who take a
more frugal approach there is more than
one way to skin a cat.

ER collets are now more or less standard
on mills these days, and thus reasonably
easy to change a tool, but | found undoing
the nut with two spanners every time, quite
tedious. As a model maker | use small dia
cutters, mostly of the inexpensive three
flute, throw away type, these have either
6mm or Yin. dia shanks, and as metric
cutters are standard in industry they are
cheaper than imperial ones. | came up with
a fast, dual purpose, tool change method,
as follows. Take a piece of %in. or 12mm
dia free cutting steel bar say 3in. long,
chuck in the lathe and take a skim cut to
.4370in. dia x 1%in. long, then bore %in. dia
to the length of the cutter shank. Turn the
bar around and skim. Bore 6mm dia, again
to the shank length and chamfer both ends.
Now drill and tap a hole for small locking
cap screw that coincides with the flat on
the cutter shank.

This cutter holder now goes into the
appropriate ER collet and will take any cutter
with the same shank by just undoing the
locking screw, if you wish to use a centre
drill just make a split brass bush to suit the
drill dia, you might need to tap another hole
nearer the nose of the holder to lock the
bush/drill, photo 3. Keen toolmakers will
make a set of holders to suit the shanks of
all their smaller cutters. Another advantage
of the cutter holder is that it distances the
large lock nut of the ER chuck away from the
job, thus if using work clamps you can place
them closer to the tool path.

There is another point worth considering
regarding ER collets as they are designed
to be used with plain shanks. The Clarkson
system had threaded shanks and
tightening the chuck ring locked the cutter
into a threaded collet to stop any vertical
movement. With the ER collets, the cutter
can move even with a tightly locked nut. A
way around this problem is a simple piece
of bar the same dia as the cutter which
goes into the top of the collet and hits the
top of the chuck bore, effectively extending
the length of the cutter, and thus stopping
any vertical movement. The tool holder
described above works in the same way.

Drawings
When making your drawings, make sure
the entities, i.e. lines meet by zooming

y TR T .l.' ‘.L b
Photo 3. Showing the tool holder.
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into the line joins, as you can't always use
line snaps. Although you can adjust the
tolerance of line joints in a CAM programme
itis good practice to have good quality
drawings. If you have a suspect drawing,
your controller will generate some very
strange paths. Always run your G code file
on the simulator “toolpath’ screen in Mach
Mill, to prove the file runs correctly. | have

a copy of Mach 3 on the same computer as
my drawing programme so | can run the file
and make any corrections before loading

on to the mill. One other point to consider

is internal radii; these must be the same as
your tool radius or larger otherwise your file
will nat run.

Running a file

Although most of the time you run a file
from the beginning, you can run a file
from any line of G code using the ‘run
from here’ button, but be very careful as
the machine will move to the line before
the one you have chosen. This can cause
problems if your tool is near the work
surface and you have clamps holding
down the job, the machine can move at
rapid speed resulting in breaking the tool
on a clamp, so always raise the tool height
to clear any obstructions before hitting the
‘run from here’ button. The same applies
to using the ‘return to zero” button.

As with manual machines, matching
spindle r.p.m. to feed rate is relevant to
cutter dia, and material. Industry run
their CNC machines at high r.p.m. and
feeds, but their machines are larger and
can cope with the stresses generated. It
is good practice to use a smaller F value
on your initial cut to evaluate speed and
feed are in harmony. The F value can
easily be changed using ‘edit G code’.
This in turn leads us to roughing and
finishing cuts. If you want to leave 10
thou for a finishing cut, add that value to
your cutter dia in the ‘tool dia’ box
assuming you are using G41-G42 tool
offset, for a roughing pass, then enter
the true cutter dia for your finish pass.
Sometimes ‘climb milling’ can give a
better finish depending on material.

Coolant

Another detail of using a CNC mill worth
giving some thought to is the relationship
of coolant delivery to machine enclosure.
Industrial machines are fully enclosed to
manage coolant, thus they tend to pump
copious amounts of suds onto the job.
The more coolant you pump onto the tool
the more containment is required. | have
found enclosing my machine hinders

= cal

ease of use; so the problem is how to get
enough coolant on to the tool without
suds going everywhere. The answer is
to pulse the pump. My coolant system

is a home made affair, the tank is a 10
litre plastic food container feeding a 12V
windscreen washer pump powered by a
model railway controller, so | can adjust
the flow rate and turn it on and off easily.
| also fitted a brass choke drilled No 55,
into the nozzle of the flex pipe, to give

a fime jet of suds. If using small cutters
you really don't need that much coolant.

| have made a three-sided Perspex shield
that sits on the edge of table, and low
enough so as not to foul head, the shield
contains spray from coolant when using
larger cutters, photo 4.

Making multiple parts

One example could be a spring hanger
link, a plate with two holes and radiused
ends, and you need eight of them. Say the
footprint is 0.250in. X 0.562in. so you need
a piece of material approx 1in. x 4.5in.
Clamp this down with the sacrificial plate
underneath.

Enter your G code, assuming you are
going to centre drill the two holes at the
beginning of the program, go to ‘edit G
code’ and put in a line of code to move the
tool in the X axis the width of hanger, plus
tool dia say 0.187in. and say 0.113in. to
keep the material together, total .250 +.187
+113 i.e. X0.550, you put this line in
following the last drill function line,
followed by the line M30 and save. When
you run the program the machine should
drill two holes and move along the X axis
and stop, you then zero the X axis and
repeat the procedure eight times. The tool
is now at position 0.550 x 8 i.e. 4.400in.
zero X axis and jog X -4.400 and zero X
again and then press ‘go to zero’ the tool
is now back to the start position.

Now change the tool to the milling cutter,
don't farget to reset the Z 0.000 position,
then go to “edit G code’ highlight the two
lines you introduced and copy them, now
delete them, thus restoring to original
programme. You now paste info into the
last but one of the G code (the M30 line
might already be there depending on how
the programme was created) and save.

To cut out the links identify the line of the
program after the one that starts the
cutting sequence (remember earlier
paragraph) and press ‘run from here’, Cut
link, zero X as before and repeat ‘run from
here’ to cut all parts. This might sound
long winded but having gone through the
exercise it's easier than it sounds. ™

Photo 4. The Porsox guard, and all parts described.
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COMING TO A DEAD STOP

Mike Havard fits a quill
stop to his new mill

ith varied interests and

a small workshop it

inevitably meant that when

| treated myself to a milling

machine, my old pillar
drill had to go as | didn't have space for
both. My specifications for the mill/drill
were also a compromise, trying to retain
the facilities, throat, quill travel etc. that |
was used to with the pillar drill, while still
finding a mill/drill that | could comfortably
house in my workshop.

In the end | settled on a Sieg machine
from Engineers Tool Room, though the
machine or a similar version of it is
available from Arc Euro Trade and
Axminster. Measurement of depth (Z axis)
is by way of a digital read-out, which is
great for milling, photo 1. Most pillar drills
have a depth stop and although there
wasn't one on the mill/drill | thought the
digital read-out would suffice. However, if
drilling to specific depths in wood the
read-out proves to be slow and not
particularly easy to use. Drill bits would be
spending far longer than necessary
plunged into the wood without achieving
any great accuracy or repeatability.

I wanted to fix up a depth stop similar to
my old pillar drill, ideally without requiring
too much modification to the machine. |
considered studding with a stop on the
quill but thought it would get in the way
and would not be that easy to mount. In
the end | decided on the traditional ‘collars’
on the handle assembly and the result can
be seen in photo 2. My first thoughts on

Photo 1.

how to achieve this would not have been
very neat but in the end | was quite happy
with the results. It is quick and easy to set,
reasonably accurate and did not require
any maodification to the machine. Photo 3
shows a close-up of the stop.

The unit consists of two rings made from
steel plate obtained from the local steel
fabricators scrap bin. Construction should
be clear from the diagrams but | have
added a few words in case it helps. Sizes
can be varied to suit your own machine.

The fixed ring

This is positioned on the fixed part of the
handle assembly with a width slightly
less than the fixed part. It is positioned
so that there is sufficient space between
the back of the ring and the head of the
machine for thin brass plate guides to

Photo 2.

pass. Hacksaw roughly to size, mount in
the four jaw chuck then face and bore to a
snug fit on the drill handle assembly. Bore
a step inside the ring to a depth and width
of 4mm. Turn over, mount on a three jaw
chuck and face to the required thickness
(in my case 7mm). Finally, drill and tap a
hole (3mm) centrally over the bored step.
A pin that acts both as the stop for the

unit and to fix the ring in position, is made
from 3mm steel, threaded for the top
portion, it was slotted and assembled from
the inside of the ring. When in position the
top of this pin should be just below the
surface of the ring.

FIXED RING

DRILL AND TAP FOR M3 M3 LOCK SCREW o
CENTRALLY OVER UNDERCUT ~ THREAD TOP HALF = ~=—15.5mm
ONLY —~ |
amm-»| <& i
£
E
]

B.Omm—-—l | L Q
/ emm-—» =
THIN BRASS SHEET FOR DRILL AND

'‘GUIDING' ROTATING RING.
FIXWITH M3 SCREW.

ROTATING RING

DRILL AND

M3 KNURLED SET SCREW
AND BRASS PAD.
SEE TEXT FOR LENGTH.

—- —
3.2mm _:-.-7 L
8mm

STOP SCREW, 3DIA,
THREADED FOR 8mm
LENGTH

DRILL AND TAP M3, 2mm FROM
INSIDE EDGE OF RING. POSITION
AROUND RING NOT IMPORTANT.

TAP M3
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The adjustable ring

Turn to the same outer diameter as the
fixed ring but a looser fit on the handle
assembly and without the counterbored
step. Another pin is made, this time fitted
to project inside the step of the fixed ring.
Again, thread and slot the top half so

that it is inserted from the ‘inside’ of the
assembly for neatness. This acts as the
other half of the stop. Drill and tap two
more holes, diametrically opposed, for the
locking screw and guide fixing screw.

Guide plates

Without some restraint, the adjustable

ring will be in danger of falling off if left
loose. To overcome this two guides are
made from thin brass plate as shown.

One is held by the locking screw, which
should not be too long, as it closes down
on the guide to hold in position and to lock
the ring for the depth setting. This guide

is best made so that it fits over the sides
of both rings - this stops it skewing and
binding when the lock screw is loose. The
locking screw is simply turned and knurled
but| did also make a small brass ‘pip’ to
go under the locking screw in the hope of
protecting the machine a little. The second
guide is simply held in place with a short
3mm screw. The two rings are shown in
photo 4.

The scale

The scale is best done by engraving
the adjustable ring appropriately - but
taking a short cut, this is not what | did.
| marked the extent of the quill travel
on the outer ring and using a flexible

Photo 3.

tape measure gave me the distance
between the two marks. | then used a
CAD program to produce a line of this
length and used the ‘divide by’ function
to divide this into 72 equal parts (the
quill travel being 72mm). Major and
minor marks were placed on this line
along with appropriate numbers. When
printed, double sided sticky tape was
used to stick it onto the ring. Single

Photo 4.

sided sticky tape covers the scale and
the edges are trimmed flush with a razor
blade. I'm sure the scale will eventually
come un-stuck but it will be a simple job
to print and fix a new one.

My first scale came out to within 0.5mm
over the 72mm and a new scale could
easily be produced on the CAD program to
get this exact but this is quite adequate for
my purposes. When | need to print a new
scale, perhaps I'll make the adjustment!

Purists will work out the required
divisions and use a dividing head to
graduate and make a proper job. It is
easiest to make the reference point on the
fixed ring after the scale has been put on
the rotating ring. Make sure the ring is
fully against the stop first. B
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MAKING SPACE SAVING
MOBILE WORKSTATIONS

lan Strickland offers a useful
storage solution

The Problem

Like most of us | guess, my workshop

is not big enough for all of my tools

and workbenches etc. Having recently
retired, the time had come to liberate
some workbench space and generally
sort out the workshop. My workshop is

an insulated timber shed about 5.5m long
x 2.25m wide, with a 2m x 0.9m left hand
side extension added some years ago to
accommodate the ML7. Workbenches on
the right hand side support a drill press,
vice, hacksaw machine and, until recently,
a Quorn tool and cutter grinder and a
linisher. In between the two benches is a
storage space for a table saw and a planer
thicknesser - both on wheels, so they can
be wheeled out of the workshop to free up
some space, or when the weather permits
for woodworking, especially when dealing
with long lengths of wood, and it also
helps to keep sawdust and wood shavings
out of the workshop.

The Solution
The purchase of an old ML8 woodturning
lathe in recent years caused a problem
as | had no workbench space for it. It had
to be on wheels and the only place to
store it was in front of the ML7, but it was
too long for the space available. I claim
no originality for the solution which was
to store the lathe tipped on end, bolted
to an old stout table top hinged onto a
square steel tube base frame welded up
from one of my sons’ redundant exercise
frames, photo 1. In use it is rotated to the
horizontal and wheeled into the space
between two workbenches, and clamped
firmly thereto. Photos 2 shows the lathe
horizontal. Note that it is not shown
clamped to the workbenches either side.
This set my mind thinking to do
something similar with the Quorn and
linisher. The idea, which finally emerged,
was a mini bench on wheels with a flip
over top having the Quorn on one side

Photo 1. The ML8 in the working position.

and the linisher on the other. Photo 3 is in
“linisher mode.” Photo 4 is the transition
phase and photo 5is in “Quorn mode.”

Construction

The basic frame is 50mm x 50mm softwood
sawn from old roof joists, and for ease and
speed of construction, held together with
large coach screws. The base provides a
useful storage space for linisher belts and
attachments for the Quorn, etc, and is of
self-finished chipboard sheet screwed in
place, photo 6. Overall approximate sizes
are 600mm wide, 400mm deep and 800mm
high, but raised off the floor by 100mm on
castoring wheels.

Details

The tilting table is made out of 18mm
plywood faced with stainless steel sheet
both sides to provide a durable and easily

Photo 2. The
ML8 lathe in
the storage

position.

\
A o
Photo 3. The small bench in Photo 4. Changing over Photo 5. The Quorn ready Photo 6. The main frame,
linisher mode. of machines. to use. cupboard and wiring.
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cleaned surface. | had thought of painting
the wood surfaces but the residue,
especially from the linisher, leaves a

dust which readily forms rust stains. So
stainless it had to be, as | had a surplus
stainless worktop from an old kitchen unit.
Aluminium sheet would also serve.

The pivots and bearings, photo 7 came
from the “spares box™ being a couple of
Picador plummer blocks fitted with double
shielded ball races. Photo 8 shows a
square steel shaft turned down to fit into
the bearing and brazed to a 6mm thick
piece of steel plate. A similar plate is fixed
to the other side of the table top with 8mm
or equivalent Imperial bolts.

Photo 7 also shows one of the rear corner
clamps to lock the tabletop. It was found
that clamps at each corner were needed for
rigidity. As the tabletop is lower in “linisher
mode” the rear clamps are used, whereas
the front clamps are used in “Quorn mode.”
The clamps were cut down from 50 x 6mm
angle. The base plates are 6mm aluminium
from the scrap box with an 8mm bolt
inserted from the underside to which a wing
nut is fitted. A light spring under the clamp
aids operation. One of the front clamps (just
visible top right) is shown in photo 8 and
you will notice that the tabletop is above the
pivot axis in “Quorn mode” so the Quorn is
at a better height to use.

The electrics comprise a long lead
wired via a switch to a 13amp power
point into which one either plugs the
linisher or the Quorn.

Finally

In use, the small diameter castoring
wheels ruck up the workshop mats and
carpet as the combined weight of the

Quorn and linisher is around 40kg. so
bigger wheels are to be fitted.

A little experimentation with the location
of the linisher and Quorn an their
respective sides of the pivoting top
produced almost perfect balance. Had this
not been the case it would have been
necessary to fix some counterbalance
weights. (To balance the woodturning
lathe hefty lead weights left over from my
son's weight training kit were pressed into
service.) Belt guards have been omitted
for clarity.

Finding a suitable paint proved a
problem as hitherto | had used Humbrol
enamels on various tools and the lathe,
which are no longer supplied in the larger

Photo 8. A close-up of the
pivot detail.

tins. Searching the Internet eventually
yielded the answer, namely engine enamel
as supplied by Craftmaster Paints, or
Narrowboat Paint by Rapidpaint. (Usual
disclaimer.) Their products can be applied
to bare metal and are pretty much oil
proof. The minimum quantity is 1litre but
as | have a milling machine and other
tools to refurbish and repaint, the quantity
should be more than enough.

The time and effort has been well
worthwhile, and if the weather is fine, the
unit can be wheeled out of the workshop
so that grit and dust are kept away from
the lathe etc. The fact that the wheels do
not lock has not proved to be a problem
inuse. ®
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TRADE COUNTER

Warco DH-1
Vice Review

Dave Fenner looks at the
new vice and test indicator
stands from Warco

was recently fortunate to be offered the loan of one of the DH-1
vices, with the optional vee jaws, to try out on the WM-18 mill
already in the workshop for review, photo 1. Now | remembered
seeing the prototypes of this vice, and the bigger brother the
DH-4, being demonstrated at Harrogate by designer Doug
House. The main idea was to offer a robust and versatile vice
which would give a great jaw opening capacity within a small table
footprint. To achieve this, the DH-1 comes fitted with one moving
and two fixed jaws, each of which can be detached and re fixed
in alternative positions to give a series of gripping ranges. The
maximum extent is some 175mm, as can be seen in photo 2. This
is quite something when you realise that this dimension is the
same as the overall length of the vice body. One of the standard
jaws is machined with Vee grooves to grip bar material, as may be
seen in photo 3. In addition, optional Vee jaws, photo 4 allow four
point gripping of round work. As illustrated in photo 5 the steps cut
in the faces of jaws, allow work to be held clear of the vice body
without the need for separate parallels.

One of the bug bears of many machine vices is the tendency for
the moving jaw (and hence work) to lift as the grip is applied.
Articles have appeared in MEW from time to time, describing how
to modify budget vices to minimise this effect. On the DH-1, the
sliding member extends the full length of the base, and thus the
tendency is immediately well controlled. | did try levering up on the
slide and clocked a lift of just 0.001in. (0.025mm). However when
work was clamped in the vice, with the clock applied, photo 6 no
lift was detected. This is presumably because the line of action of
the screw is located below the slide, and actually tends to draw the
jaw downwards. Thus the underlying geometry of the vice pulls the
work down and does not create lift.

Both the fixed and moving jaws are held in place by substantial
M8 Allen screws, the positions of the moving jaws also being
determined by close fitting recesses. Thus when squaring the vice
to the machine, my preferred procedure would be: first adjust the
vice position by clocking along a fitted moving jaw; then set the
fixed jaw in place, but only lightly nip the two Allen screws. Next,

Photo 1. The vice as it arrived in a fitted
wooden box.

Photo 2. Jaw position set for gripping up
to 1775mm. Location recess for second
moving jaw may also be seen.

lightly clamp the work, to align the fixed jaw, before finally
tightening down its M8 screws.

The natural inclination is to fit the Vee jaws as shown in photo 4,
and arranged thus, round work of up to 160mm can be held. If one
jaw is reversed, small diameter work can be gripped at three
points, and in this mode, the range goes down to around three
mm diameter.

Model and amateur engineers are famous for trying to get
quarts into pint pots and get more out of their equipment than it
may have originally been designed for. So, looking at the Vee jaws
set in small diameter made, it occurred to me, that an additional
non advertised function might be as a lightweight bender. A strip
of brass sheet was gripped between point and Vee, photo 7 and
then the jaws were closed. Photo 8 shows the result. This of
course will bend to precisely 90 degrees, so it is likely that a little
hand work may be needed to counter any spring back.

As befits a piece of precision equipment, the vice is supplied well
lubricated, in a wooden case, photo 1 with, surprisingly for a vice,
an inspection certificate giving tolerance details. All in all, it is an
impressive piece of kit which | am not rushing to return to Warco.

Warco Magnetic bases

The traditional magnetic base tended to be characterised by
two features, a fixed vertical rod and a “push on push off”
arrangement for switching the magnet, which often needed
significant strength. Attaching the clock or DTl might then need
a separate set of attachment and articulation parts. Warco have
introduced a family of three magnetic bases, photo 9 giving

a range of sizes to a new and different type of design, colour
according to size, each being attractively anodised,.

As may be seen, the on-off magnet control is by a quarter turn
“switch” which requires only very light finger pressure. Flexibility
to position the clock is given by two main arms articulated by - ball
joint - elbow joint - ball joint and a "fine adjustment” attachment
for holding the clock. A clever feature here is that tightening just
one knob at the elbow, locks all the joints simultaneously.

Photo 3. One jaw removed to sho the
vee grooves for bar material. Behind the
jaw, the long slide can be seen.
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Photo 4. Optional Vee jaws for use with
medium diameter work.

Photo 5. Work is located on the steps in
the jaws avoiding the need for parallels.
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Please note that unless otherwise stated, trade counter items have
not necessarily been tested. We give news of products and services which have
been brought to our attention and we consider may be of interest to our readers.

Photo 6. No ﬁftwas discernible when

clamping work. operation.

Photo 9. The family of three magnetic
bases set on the WM-18 mill table.

._J

Photo 13. Centering

" & y & ~ ‘
Photo 12, The vice may be clocked square
by attaching the mag base to a machined
face on the mill head.

Two attachment faces are provided, on one side and the
underside. Both will fix to flat surfaces and in addition, the
underside is machined with a Vee form so that it can be attached
to round items such as the column of a traditional mill drill.

Two attachment arrangements are provided for holding clocks,
an 8mm round, and the industry standard dovetail, photo 10.

Several of my clocks have in. (6.35mm)} mounting spigots, so |
have adapted by turning a split aluminium bush having an OD of
8mm and an ID of 6.35mm. This is shown in photo 11 along with
the relevant clock and the fine adjustment arrangement feature.

My only slight criticism relates to this fine adjustment hinge
arrangement which permits a trace of sideways movement.
Provided this is set at right angles to the clock measurement, it
should not detract from the accuracy of readings. Certainly, when
the various bases were tried out in earnest, no effect on readings

Photo 7. “Non approved” bending

Photo 10. Some clocks have a dovetail
fitting. This clock has three dovetail
locations.

up in the four jaw on
the Myford with the smallest unit.

Photo 8. Crisply formed brass strip

L
. > ¥ ,:‘
22 L0 M

Photo 11. Detail of fine adjustment
feature, with clock and adapter bush.

. g 3 ( g -
Photo 14, Either the mid sized (shown)
or largest would be suitable on the
larger lathe.

could be detected, presumably due to the very light loads fed back
from each clock stylus.

Mills such as the Warco WM 18 have a convenient flat face
within the head, so that a vice may be trued up as in photo 12,
giving an alternative to mounting the ¢lock on the spindle.

For setting lathe work accurately in a four jaw chuck on a modest
size of lathe, the smallest mounting set shown in photo 13 proved
ideal, while for a five and a half inch (140mm) machine both of the
larger types worked well. Photo 14 shows the mid size base and a
clock held by the 8mm feature.

Contact Warco
Tel: 01428 682929 www.warco.co.uk

Please mention Model Engineers’ Workshop when talking to advertisers’.
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MAKE A NOVEL QUICK
CHANGE TOOLPOST

Mike Cox improves an
Asian Mini-Lathe

Background

| purchased an Asian Minilathe (Clarke
CL300M} some time ago and after a few
months | found changing tools rather
irritating. The lathe is supplied with a
four-way toolpost and every time it was
necessary to change tools there was the
hunt for bits of shim to pack the tool to the
correct height. | contemplated purchasing
a quick change toolpost (QCTP) from one
of the many suppliers but they were all
rather expensive, especially as typically
circa eight toolholders would be required.
| also thought about copying one of the
commercial designs but the work involved
in making the toolpost and even one
toolholder is quite significant.

All the commercial QCTP use a design
that requires accurately cut dovetails. At
the time | did not have a milling machine
and copying a commercial design would
not have been easy. At this stage | came
across a much simpler design by Bruce
Simpson (www.ardvark.co.nz/pjet/qctp.
shtml) that used a simple cylindrical pillar
and a toolholder that could be clamped to
it. This design could be constructed easily
using only the lathe and the toolholders
were very simple to make being essentially
a block of steel with a hole bored slightly
bigger than the post. The steel was slit
parallel to the bore and the toolholder just
clamped to the pillar with a pinch bolt. The
height of the tool was adjusted by means
of a screw running parallel to the bore and
the tool is jacked up to the correct height
before clamping the toolholder to the pillar.

A little bit of lateral thinking around the
pillar concept came up with an alternative
approach. Why not make the pillar expand
to clamp the toolholder? Doing this means
the pinch bolt is not needed and there is
then rooim for two tools in each toolholder.
This would halve the number of
toolholders required.

This however gives rise to a second
problem. How do you adjust the height of
each tool independently when they are
sharing the same toolholder? Making the
toolholder sit on a small step such that
only one height adjuster screw is on the
step at any one time solved this. The
current design is such that the toolholder
can be swivelled through nearly 180
degrees with one height adjuster screw on
the step and any further rotation brings
the other height adjuster screw onto the
step. The toolpost and holders, photo 1
can be made using only the lathe.

The pillar
The completed pillar is shown assembled
on the topslide in photo 2 and the
components of the toolpost pillar are
shown in photo 3.

All the main components of the pillar are
shown in Fig. 1. The pillar is constructed
from a piece of 1Tin. diameter EN1TA mild
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Photo 1. The coﬁ:p!eted toolpost

Photo 3. Component parts of the pillar assembly.

steel. The actual toolpost is only 35mm
long but a piece about twice this length
should be used to start with since at a later
stage the extra length is needed in order
to hold the toolpost during slitting.

Chuck the piece in the lathe and face the
end and then turn down the outside to
25mm. The final cuts should be very
shallow to achieve a good surface finish.
Centre drill the end and then drill out the
piece for a length of 40mm using
successively larger drills to end up with a
10mm bore. Set the topslide at an angle of
45 degrees and using a boring tool open
out the entrance to the bore to make the
conical lead in. Chamfer the outside edge
slightly at 45 degrees.

The pillar must now be marked up for
cross drilling and slitting. The easiest way
to do this is to make a packing piece that
fits between the jaws of the three-jaw
chuck and the lathe bed. This packing
piece can be of metal or even of wood and
the length should be adjusted so that with
the packing piece between the jaw and the
lathe bed then the jaw is horizontal. With a
sharp lathe tool in the lathe toolholder
scribe a line along the length of the
toolpost using the carriage handwheel to
move the carriage. Continue the line
across the front face of the toolpost. Now
rotate the chuck to bring the next jaw
horizontal and scribe the lines again.
Repeat this operation until there are 6
lines equally spaced on the toolpost. Now
use a pointed lathe tool to mark two lines
around the post at 30 and 35mm from the

faced end. In these operations it is
important that the lathe tool is exactly on
the centreline.

All of the above sequence of operations
should be carried out without removing
the piece from the chuck to ensure
concentricity.

Now remove the piece from the chuck
and transfer it to the drilling machine vice
for cross drilling. Mount the piece
horizontally in the drill vice and with a
centre punch, indent the intersections of
the 35mm line with the lengitudinal lines.
Transfer the vice to the drilling machine
and set the vice accurately centered on the
post. | use a flat ruler and a point mounted
in the drill press to do this. Lower the
point onto the ruler resting on the post
and adjust the position so that the ruler is
horizontal. Clamp the vice down. Now drill
a 4mm hole at each of the centre punch
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indents until it breaks through into the
centre bore of the post.

The next stage is to slit the toolpost
along the marked lines down as far as the
3mm holes, photo 4.

This is done, with the piece mounted in a
bench vice, using a hacksaw. The piece
should be gripped by the unturned
portion. A sharp blade and light pressure
should be used to avoid the saw
wandering. Keep the saw blade in line
with the marked lines on the side and the
face of the piece. Alternatively, if you own
a mill, this operation could be carried out
using a 1.5mm slitting saw.

The toolpost can now be sawn from the
unturned piece just a little longer than the
35mm mark. Take a bit of 10mm bar (or
the shank of the drill used to bore the
centre hole) and place it in the bore.
Chuck the assembly lightly in the lathe
chuck with the rough end protruding
towards the tailstock. Move the mandrel
so that it is just below the level of the cut
face and tighten the chuck. Then face of
the cut end of the piece to bring the
length to 35mm. It is important that this
face is absolutely flat so remove the piece
from the lathe and check that there is no
wobble when the piece is standing on a
flat surface. If the end is not flat then
remount in the chuck and carefully
machine circa 0.5mm from the centre of
the face leaving a rim3 mm wide around
the outer edge.

Expander cone

This is made from a piece of %in. diameter
bar. Face the end of the bar and then bore it
out to 10mm as described previously. With
the topslide at 45 degrees, cut the conical
end and part the conical expander from the
bar. If necessary, remount the cone in the
lathe and true up the parted face.

The step plate
This was made from a 50mm diameter
washer with a 12mm hole. The washer
thickness is circa 1.5mm. This was cut to
shape using a hacksaw and file. It could
also be made easily from a piece of 1.5mm
sheet if no large washer is available.

All the components for the toolpost are
now made and the next step isto
construct the toolholder.

The toolholder

The toolholder, Fig. 2 is made from 2in. X
Tin. mild steel bar. Cut off a piece just over
50mm long. Using odd leg callipers mark
the centre of each of the cut faces and
indent with a centre punch. Set the piece
in the 4 jaw chuck with one of the indented
ends towards the tailstock. Adjust the
piece so that the indent is roughly centred
and then face off the end of the bar.
Repeat this with the other end of the bar
and adjust the length to 50mm.

Remove the piece from the chuck. With
odd leg callipers mark and indent the
centre of one of the large faces of the
block. Remount the block in the chuck
with the indent towards the tailstock.
Adjust the chuck to bring the indent
accurately to the centre using a dial
indicator. Now centre drill and drill the
block all the way through. Expand the hole
with successively large drills to 12mm and
then using a boring bar open out the hole
to 25mm. As you approach 25mm check
with the pillar frequently until a good
sliding fit is achieved.

December 2009 www.model-engineer.co.uk
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Photo 6. A finished toolholder.

Remove the piece from the chuck and
mark on one of the faced ends, a line 4mm
in from the narrow edge of the block and
another line at half the thickness of the
block. Indent the intersection with a centre
punch. Repeat the marking and indent at
the other side of the face. Mount the black
in the drilling machine vice and bore a
Tmm hole at each of the indents. The
reason for drilling these holes is that it
removes most of the material prior to
milling out the slots in which the tools will
be clamped.

Lay the block flat on the bench and mark
a line Bmm from the edge at right angles
to the holes just drilled; in the centre of the
line mark an indent. Repeat on the
opposite side. Drill a 5mm tapping hole at
each of these indents. Tap the holes to M5
and screw a long screw, at least 30mm
long, into one of them.

Remove the original toolpost from the
lathe and put the pillar over the M10 stud
in the topslide. Then put on the conical
expander and an M10 nut. Position the
topslide at circa 60 degrees. Adjust the
toolholder so that the 7mm holes are
towards the chuck and tailstock. Photo 5
shows the set up for milling.

Put an 8mm end mill in the three jaw
chuck. This should be tightened hard in
the chuck. Bring the block up to the end
mill and adjust the height so that the mill
is at the centre of the face using the M5
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Photo 7. A collection of different styles
of toolholders.

screw. Starting with the mill just touching
the centre of the face move the cross slide
slowly in both directions to get the face
parallel to the chuck. Clamp the block to
the post by tightening the M10 nut to
expand the post. Recheck the level of the
block and that it is parallel to the chuck.
Check that there is sufficient travel to
enable the mill to traverse the whole
length of the block face. Check that the
M10 nut is really tight. Wind the cross
slide in until the tip of the cutter is close to
the far side of the block.

Before starting the milling operation
check that the lathe is well adjusted and
that all the slides are free moving but on
the tight side.

Start the lathe and using a speed of
about 500 rpm (i.e. turn the speed control
up halfway in low gear) and carefully bring
the cutter into the block until it just starts
to cut. If you have fitted a carriage lock
then use this to lock the carriage before
each cut (see note at the end of this
article). Wind the crosslide out slowly.
Check that the cut is right along the face.
Advance the carriage towards the cutter
by a small amount (not more than 0.1mm)
and wind the cross slide in. Continue in
this manner until you have milled out the
slot for the tool to a depth of 8mm. Once
the tool starts to cut into the predrilled
hole the carriage advance can be
increased between the cuts but towards

the end only light cuts should be used.
The lathe will soon tell you if you are
attempting to take too deep a cut as it will
become very noisy. Cutting the slot is a
slow process.

Once the first slot is cut then rotate the
toolholder on the post to bring the second
face around for slotting and then repeat
the above operations.

When both slots are cut then the
remaining operation is to drill holes for the
tool retaining screws. Mark off a line 4mm
from the edge above the tool slots. Mark
the centre and also 5mm in from the end
of the line at both ends. Centre punch the
intersections, drill and tap for 5mm
screws. The completed toolholder is
shown in photo 6.

It is also possible to cut the slots the hard
way by cutting with a hacksaw and
finishing with a file. This is quite hard
work but takes about the same time as
milling. The end result is fully functional
but the finish of the slot is not so good.
The first toolholder | made was produced
in this way.

Final assembly

Place the step over the 10 mm stud and
position it as shown in photo 2. With a
2mm drill make a small hole through the
step into the topslide. This hole should
be approx 6mm deep. Insert a small pin
through the hole and adjust the length of
the pin so that it is just below the surface
of the step. This pin is to stop the step
from rotating.

Place the post over the stud and then
expansion cone and then the 10mm nut.
Do not tighten the nut without a toolholder
on the post. Place the toolholder on the
post and clamp. Put two tools in the slots
and adjust each to centre height with the
tool pointing inwards using the
appropriate height adjusting screw. The
toolpost is now ready for use, see photo 1.

The toolholder described above is
designed to accept %in. square tools.
Other toolholders can be made for other
purposes. | have one that is bored on one
side to take a boring tool and the other
side is usually set up with a clamp type
knurling tool. Photo 7 shows a selection of
the author's toolholders.

| have replaced the 10mm stud with a
10mm bolt cut to the correct length. This is
a little neater.

| have been using this toolpost for about
2 years and it is very convenient to use and
it requires less equipment and less effort to
produce than alternative QCTP's. It is
possible to change from one tool to
another in the same toolholder in a matter
of seconds. Changing toolholders is almost
as quick, just loosen the clamping nut, lift
off, replace with another and reclamp.

Note on millin

in the Mini-Lathe

| strongly advise locking the carriage in
position during any milling operation
since otherwise the whole carriage tends
to drift towards the tailstock. A very simple
carriage lock can be made by cutting

a small piece of brass or aluminium

rod 5mm in diameter and about 3mm
long. This is placed in the rear hole for
mounting the travelling steady and a 6mm
screw inserted. Tightening this screw will
lock the carriage firmly to the lathe bed.
The small plug of aluminium or brassis to
protect the lathe ways. B
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YOUR CHANCE
TO TALK TO US!

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

SCRIBE A LINE

Tom Senior paint

A copy of issue 156 of “Model Engineers
Workshop” was recently passed to me
by a good friend who ask me to pay
particular attention to the article detailing
the refurbishment of a Tom Senior
Milling machine.

In response to Mick Whittingham'’s request
for information regarding the correct paint
code for Tom Senior Milling machines | can
confirm that to the best of my knowledge no
such code or number exists. Some years
back, to aid my own Tom Senior
refurbishment, | made contact with an ex
management employee of the Tom Senior’s,
Atlas works of Liversedge of whom | am
sorry to say | can no longer remember the
name of but he did kindly confirm for me
that the exact shade of the machines
produced over the years varied somewhat,
albeit staying on the very pleasant but
instantly recognisable shade of green.

With considerable effort to locate
samples from a reasonably wide selection
of differently dated machines, | was able to
arrive at what | believe to be a very true
likeness of the most common original
shade which | have been retailing on my
website www.stationaryengineparts.com/
Machinery-Colours/ under the “Enamels,
paint & accessories” section for the last
year or so with very good feedback. The
enamel is a high temperature alkalyd based
blend of quality base materials and rich
lead based pigments which will give a
quality finish able to tolerate temperatures
of up to 130 Degrees C, very hard wearing
and resistant to petrol, diesel and most
cutting fluids. It is available in 1 litre tins
and can be brushed straight from the can
or sprayed when thinned by approximately
15% with a fully synthetic thinners. Priced
at £21.52 per litre | believe this offers
superb value for money for a true
machinery enamel finish which many
describe as yesteryears paint made with
today’s technology.

Further to this | would also like to pick up
on Mick’s other article regarding the labels
and decals of machines. Should any of
your readers require a professionally
printed self adhesive label for the Tom
Senior gear box | do have these available
too. The early machines were fitted with a
riveted brass plaque but the later machines
simply had a sticker which inevitably over
time becomes marked or lost, no doubt a
cost cutting exercise. When completing the
refurbishment of my own machine | was
forced to have some 50 of these self
adhesive stickers manufactured because of
the suppliers minimum order quantity.
These are also for sale in the same section
of my website priced £2.30 each.

Lastly, | would just like to say that | have
the facilities to offer the same quality
machinery enamel in almost any shade

WRITE TO US!

We would love to hear your comments &
questions and also feeback about MEW

you can imagine. | can blend it to any
British standard, ICl or RAL paint code/
number and can even match the paintto a
supplied sample when a minimum surface
area of one square inch is provided and
can return the sample component along
with the ordered paint. Many of the more
popular machinery shades are kept in stock
and are ready for immediate dispatch.
Steven Perks. Director, Stationary Engine
Parts Ltd. 12 Deepdale, York YO24 2SA
T: 07769 515237
E-mail: info@stationaryengineparts.com
URL: www.stationaryengineparts.com

Beat the rust fairy

| have been following the theme of
beating rust in the workshop, but as far

as | remember | have not seen anybody
recommend covering up machines, jobs,
models etc, with insulating materials. |
cover mine with layers of fabric materials,
e.g., old towels, cut up duvets, dressing
gowns - the thick variety, fleecy shirts etc.
| generally put about 4 layers over and
have no problems with rust. My workshop
is a large timber shed with between 1in.
and 2in. polystyrene or Celotex board
insulation in the walls and the roof, mostly
covered with white painted hardboard.
The floor is concrete. As | also do
woodwork in the workshop, dust is kept
off the equipment too.

| have many wooden drawers and boxes
which provide good insulation for the
contents. My chucks | keep in the stout
cardboard boxes they came in years ago,
and they too are rust free.

| try to do brazing etc., outside - weather
permitting, or inside, but not until
cupboards have been closed and covers
put over the tools etc. | leave the door
open as well to let the fumes and moisture
vapour out. | am sure that our readers
know that burning any fuel produces large
amounts of water vapour as part of the
combustion process.

For heating in the winter | use a 1 kW
infra red heater at floor level rather that a
3 kW blow heater, which is not only
cheaper to run, but also more effective. |
find if my feet and legs are warm | am
comfortable. Just don't step on the heater
or drop anything on it.

lan Strickland, by email.

Not an error
I would like to pick up on a letter from
Marcus Middlehurst in issue 156 where
he took issue with the article by Harold
Hall in issue 165, | am afraid that Marcus
has made a wrong assumption (all be
it an easy assumption to make) in his
attempt to correct the drawings that
Harold has published.

The assumption was that the setting bar
is 120mm long, and the distance between

the scribed marks is 100mm. This is not
correct- the bar is in fact 110mm long and
the distance between the scribed lines is
90mm. Thus each scribed line is exactly
100mm from the opposite end of the bar.
On this basis Harold is quite correct in his
sketch and text. Why have two scribed
lines? The reason is that the same setting
bar can be used for a normal taper and a
reverse taper, such as on a double taper
connecting rod.

| have made a setting bar to the
dimensions given above, and used it to
make a large set of tapered arbors from %
inch up to 1% inches.

Bob Middleton, by email.

Newbie problems

Many thanks for an excellent magazine!
| get mine from WH Smith here and look
forward to the next issue - maybe | will
subscribe some day!

There are a couple of suggestions |
would like to make as a newbie to the
world of mechanical engineering.

It would be great if the scale of the
excellent photos in your magazine could be
displayed. Many times | look at a photo of a
piece of equipment | have never seen before
next to another photo with a completely
different scale. Unfortunately not being
versed in mechanical engineering | have
absolutely no idea how big or small
anything actually is. After all a 30mm milling
cutter looks pretty much the same as a 3mm
milling cutter depending on the scale of the
photo. So my suggestion would be to have
something in the photo that | can relate to
- a hand, a ruler, a coin or whatewver. | would
find that very helpful!

Some of the writers of articles assume that
everyone knows what they are talking
about. It took me some time to discover on
the web that a sensitive drill isn't one that is
moody! but is extremely useful when
drilling smaller holes, providing the user
feedback of the drilling process via finger
tips. The suggestion would be either to have
a brief paragraph explaining what the tool is
for and how to use it at the beginning of the
article or have another article explaining
what all the various machines and tools that
appear in that issue are for. This way
experienced users could skip over the bits
they know and us newbies could learn new
techniques and equipment uses.

As a newbie | do not have the years of
experience that many of your writers and
yourself have so | would find both of the
above extremely useful - and perhaps
others may find these helpful too.

| was really impressed that you took note
of the writer who wanted to know more
about reaming and that you
commissioned and published an article on
that subject so quickly!

Phil Sydor, Jersey.

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

MyHobbyStore Ltd., PO Box 718, Orpington, Kent BR6 1AP.

Alternatively email: david.clark@myhobbystore.com
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SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL

Introducing the NEW Mitsubishi D720 & E720 Inverter ranges....
220V 1-Phase Input , 220V 3-phase Output—to run Dual Voltage 3-phase motors

THE ALL NEW ULTRA COMPACT D720 & E720 series
230V 1-phase input, 220V 3-phase output, for you to run a dual voltage
(Delta wired) three phase motor off a domestic supply.
Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp).

Built-in user keypad, display and Digital Speed Dial.
High Performance, Advanced Torque Vector control.
High Reliability and Long design life. CE Marked.
Supplied pre-programmed. Full after sales support
available to help with installation and wiring.
Prices start from £102 plus VAT for the 0.1kW.

Remote control Pendants for the above Inverter drives also available:
Featuring START & STOP Pushbuttons, FWD/REV, RUN/JOG, & SPEED
control functions. 2-metre cable and connection diagram. £55 plus VAT.

CL400 & CL750 “Pre-wired” lathe speed control packages
The only Inverter & Motor packages on the market that are supplied fully pre-wired!

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

Prices start from £390 inc VAT.

UK mainland delivery is £18.

ELECTRIC MOTOR SALES
We stock a large range of high quality AC
motors, Single & Three Phase, both in the
standard METRIC and IMPERIAL sizes.

We have extensive knowledge regarding
which motor frame sizes go on which
Machine, and therefore can match the
correct specification of motor for you.

Newton Tesla (Electric Drives) Ltd,

Units G14-15 & G18, Warrington Business Park, Long Lane,
Warrington, Cheshire WA2 8TX, UK.

Tel: 01925 444773 Fax: 01925 241477

E-mail: info@newton-tesla.com Web: www.newton-tesla.com
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« CHOOSE FROM 9 INFORMATIVE
HOBBY MAGAZINES

* FREE GREETINGS CARD TO
ANNOUNCE YOUR GIFT

* SAVE UP TO 32% OFF THE

STORE PRICE ;
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ONLINE: www.subscription.co.uk/myhobbystore/X026
PHONE: 08456 777 807 - Quote: X026 MAIL: Please complete the order form below.

PAYMENT DETAILS JE
| enclose a cheque made payable to: MyHobbyStore Ltd or please
debit this amount from my credit’debit card= €.

Cheque/Postal order ~ Credit/Debit Card
Please debitmy.  Mastercard ~ Visa  Maestro

Card number;

Expiry dafe:

Signature

MyHobbyStore Ltd Subscriptions,
Tower House, Sovereign Park,
Market Harborough, Leics LE16 9EF

Terms & Conditions: Offer ends 315t December 2009. Offer available to UK subscribers only. Gift sul ons will begin with the first available issue published in January 2010. Gift subscriptions will receive a gift card to present
your gift. Please continue to buy your magazine until you receive your acknowledgement letter. Refund requests must be in writing to the Publisher and will not be given on accounts with less than £20 credit. A £5 charge will apply
and will be deducted from any refund. Refunds will only be given at the Publishers sole discretion. All prices are based on 6 issues (6 months) apart from Model Engineer which is 7 issues due to it being published fortnightly. We will
use the contact details supplied to communicate with you regarding your subscription. By supplying your emailf address/ telephone/ mobile number you are happy to receive information 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  third parties




MINI LATHE MINI MILL

avadable i melric or imperial

& Powartul 550w mote

* IMT wiith draw bar

* Fine spindle feed

* Unique spring loaded plunger te
locate column in vertical position

« Tadle: 460 x 112 mn

= Distarce spindle to table 290mm

Pt gy,

M LATHE

« Centre height: %0mm
+ Distance between centres: 300mm
» Tailstock tagser: IMT

= 100mm long tailstock base for added rigdily.

Over cemtre clamp - quick action locking
+ Digital rev counter
* Spoed memary buttens
* Haddoned & ground bedways

« Each lathe supplied with indimdual acceracy test ropert

" avallable in metric
OF mpeTial

WMT 50( The Ultimate Combination Machine

« Cenire Beight: 150mm * Metric or imperial leadscrews and dials —
» Distance between centres: 500mm * Centre hoight: 105mm
. ::::{r E:T“ lmm 74 » Distance betwian centiis: L00men -
- lal/metric threadeutting » Tadstock quill; ZMT T__—.'—-ii
» Thread dial indicator « Range of spi ¢ 80 - ———
ge of spindle speeds: 50 - 2,200 rpen
* Finie feed handle and calibrated dial « Supplied with 3 / & jaw chexks, fxed and |
- for accwrate milling travelling steadies, laceplate —_— ]
= * Machine can be used IMIMG*[ * Precision spindle on laper roller bearkngs el
— using standard accessories supplied = Metric/imperial ihreadcuting ————

i » Individual accuracy test regort o
T m——

= - ). Including free of charge drill chuck, —

— 12 500 arbor, Live centre and 5 piecw Lathe tool set. —_—

lete DIGITAL SCALE ==
= Table size: 700 x 160mm

Masi phi- % Digital scale. Inch, metric and fractions. Magnetic counter.
-muT::Tmr#;'w:m il 575mm alloy scale, easily cut to suit specific requirements.

» Range of spindle speeds: 50 - 2,250 rpm =
» Motor 600w — .=
» Locks io bead, column and slideways w —
= Digital rev. counter e —
« Captive, sell ejecting draw bar m -

= Digital degth gauge

* 125mmu Will suit Myford, Harrison and Colchester Lathes.
£42.00 Atso avaitable 140mm £65.00

fncluding VAT and UK

matnaland delivery. * To swit ML7, Internal thread for minemum overhang.

£45.00

» 100mm €£12.50. csemr  125mm £73.00. c2sapar

All prices include VAT and U.K. manland delivery ® Please ring for our latest info packed brochure!

WARCO, F|snea LANE. CHIDDINGFOLD, SURREY GUS 4TD

- Tel: 01428 682929 warco@warcocouk = = — —

e —— e




ALL STEAM ENGINES WANTED

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

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

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

ALL 7%” GAUGE LOCO's WANTED
Hunslett, Hercules, Jessie, Romulus, Dart, e, Bridget, Holmeside,
Paddington, GWR Mogul 43xx, GWR King, W Black Five, 43, BI, etc.

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, etc

ALL PARTBUILT MODELS WANTED
Workshops bought and cleared

For a professional friendly service, please telephone:

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

;}ro‘:Sci.r:-:a@* the best website for mactines and z‘oov'f'rg in the model e.r?'neen}ﬁ world!
just a selection from our current stock

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

(4

Myford ML10 Iathe & Tooling, 1ph, Alba 1A 10 Stroke Shaping Mytard ML7 Trilever Lathe with Cabinet ~ Warco KF-V0-A2F Vertical Milling  Centec Vertical/Horizontal Bemch
£785.00 plus vat. Machine, 3ph, £275.00 plus vat. Stand, 3ph, £775.00 plus vat. Machine, 3ph, £1250.00 plusvat.  Mill, 1ph, £985.00 plus vat.

* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
* All items are subject to availability. » All prices are subject to carriage and VAT @ 15%.
*We can deliver to all parts of the UK and deliver worldwide.
* Over 71,000 square feet of tools, machines and workshop equipment. Why pay more!

“Visa.  Opening times: 9am - lpm & 2pm - Spm Monday to Friday.

e-mail: sales@gandmtools.co.uk Clotsl-c;d 5amr_d‘7:y5' t web: www.gandmtools.co.uk
Telephone: 01903 892510 i it k. i fax: 01903 892221




Myford-Emporium

www.myford-emporium.com lmhulempwhl

We stock used Myford lathes, parts, accessories and paint
WORKSHOPS CLEARED & SINGLE MACHINES WANTED
We buy anything to do with Myford - CASH WAITING!
Located within Carlton Business Services

Myford Emporium
Unit 9a Carlton Industrial Estate, Albion Road, Barnsley 571 3HW
TelFax: 01226 700 104 or 0844 44 11777 (LocaiRate)

s TAKEALOOK AT OUR WEBSITE

NIODFL ENGINEERS'’

WORKSHOP 2
BINDER

Call today for )rours 0844 848 88 22

or visit our website and Qrder online...

www.myhobbystore. cofm

A0

c-'_ 364 Milton Rd, Combridge CB4 1LW, England, Tel: 01223 424342

A ' E HISTORIC &

__ LONG OUT OF

| PRINT BOOKS
COLLECTIBLES

MODEL ENGINEERING

117. Analytical rethods for setting the Quom Tool and Cutter Grinder, J. Hugel
118. Building the James Combes Table Engine, Andrew Smith

119. Steann Driven Toys, Basi| Harley

122. Building Mastiff LC. Mason

130. Outchoor Mocled Feailways, Martin Evars, 1970

157. Shop, Shed and Road, LBSC

166.The Complete Book of Home Welding John Todd, 1986

167. Dividing and Grachuating Geo, H Thomas, 1983

170.Maodel Engineering Martin Evans 1977

172.Worid Locomotive Modlels, George Dow, 1973

178 Hot Air Engine Projects - book 2, TE. Haynes

183. Electric Welding Douglas T. Hamilton ASME, 1sted, 1919

224, BSC -His Life and Locomotives, Brian Hollingsworth, 1982

521. Mode Locomative Bollermaking, Alec F.Farmer

522. Scale Model Traction Engine Building Featuring Minnig L. Mason
523.The Cowells 90 Lathe:a handbook, Andrew Smith

524, Building the Universal Pillartoo], Geo. H. Thomas, 1982

ENGINEERING

106. Newnies Complete Lathework, Newnes
108. The Science Museurn - the First Hurdrec Years, TCS. Morrison- Seott, 1957
111.Tool Engineering, Albert A Dow-Frank W. Curtis, 1922
112.The Elements of Practical Mechanismand Machine Tools, T. Baker
121.Tuming and Boring Practice, Fred H. Colvin
127. Engineering in History, R. Shelton Kirby-S. Withnington-A. Burr Darling-
F. Gridley Kilgour, 1956
138. Appleby’s Handbook of Machinery, 1903
140.The Complete Practical Machinist, Joshiua Rose
148. Founidry Sands: with special referenice to steel foundny practice TR Walker
149. Ingenious Mechanisms for Designers and Invenitors, Franklin D.Jones
152. Diesed Engine Design, HFPPurday
153.The Theory and Practice of Heat Engines, RH. Grundy
160. Steann Boilers and Boiler Accessoriess for steam wsers, engineers.and
engineering students, W.inchley BSC, 1912
171.Machine Taol Reconditioning, Edward . Connelly, 1955
179. Steann-engine Theory and Practice, William Ripgper, 1909
184. Patents for lrventions, Walker and Roscoe, 1936
185. The Fitting and Erecting of Engines, C.Leslie Browne, 1918
188, Steamn Boller construction - a practical handbook, Walter S Hutton, 1903
210, Steann Engineering, Pullen, 6th ed.
214.The Engineers Handbook toWeir Marine Stearn AwdRaries, Weir pub, 1942
229. Cutiting Tocd Practice, H.C Town-D. Potter

RAILWAYS

109. Construisez une Locomotive Decauville, AGothier - C. Vaillant

115.The Surrey Border and Camberley Ralway PMitchell S Towrsend-M Shelmerdine
120. British Locomotives Form the: Footplate, 05 Nodk

133.TheWorks of lsamibard Kingdom Brunel, Sir Alfred Puesley (ed), 1976

156. Railway Mechanical Engineering vols.1 52:a practical treatise, 1926
200.Locomnotives of South African Railways, Leith Paxtor-David Boume, 1985

201.Crane Locomotives, RAS. Abbott, 1973

202.The Story of the Cambrian (a biography of a mibway), CPGasquoine, 1922

203. The Development of British Locomotive Design, ELAttrons, 1914

216.The Locomotive Catechism, Robert Grimsharm, ME, 1893

CLOCKS

506. Clock Wheel and Pinion Cutting, . MalcomWildd

507.The Modem Qock, Goodrich, 1905

508. English House Clocks 1600-1850, Anthony Bird, 1973

509. Practical Benchwaork for Horologists, Louis and Samuel Levin, 1945
510. TheWatchand Clockmakers Handbook 14th ecition, F ) Britten, 1938

| 511.Watchmakers and Clockmakers Encydopaedic Dictionary, Donakd de Carle, 1950

512, Alexander Bairis Short History of the Electric Clock (1892, WD, Hackman, 1973
513.Working in Predous Metals, EA Smith 19405
514. How toBuild Clocks and Watches, Byron G Weis, 1971
515.Watch Escapemnents, Dr. James C Pellabon, 3rd ed.
516. ATreatise on Clock and Watch Making Thomas Reid, 2nd adl
517.Modem Electric Clocks, 5. F.Phillpott, 1933
518.Time and Time Keepers, Wills J. Milham, 1947
519.The Evolution of Codkwork, J. Drurnmond Robertson, 1931
520.0ld Englishi Clocks, Herbert Cescinsky, 1938

RELATED INTERESTS

244, Thomas Sopwith - Sunseyor an exerdisein self help, Robert Sopwith
191. Patenst Office Report 1854, vollume 1 (detail)& 2 (drawings) medhanical,
United States Patent Office

169. De Re Metallica, Geogius Agricola, 1556 (1950 Dover repring)

158. Charles Hottzapffel's Printing Apparatus fior the use of the amateurs,
J.Masley - DiChambers, 1971

151. Ship Form, Resistance and Sarew Propulsion, G.5. Baker

142.Tools for the Job, LT.C Rolt, 1965

CALL on 01926 614101 or e-mail

info@teepublishing.co.uk to check if your choice

from amongst these rare books are still available.

See www.teepublishing.co.uk for a full listing of other
books from this private library or let us have your WANTS list
TEE PUBLISHING, The Fosse, Fosseway,Nr. Leamington Spa, (V31 1XN
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: MDEL ENGINEERS’

Al advertisements will be inserted in the first available issue.
There ae no remburserment for cancelafions. Al advertisement must be pre-paid.
The Business Adwertisements (Disclosure) Order 1077 - Requires all advertisements
by people who sell goods in the cowse of busingss to make that fact clear
Gonsequently al trade ads in Model Engineers’ Worksihop camy this T symbal

R lﬁ.\\“‘*l-lﬂlllq B

VISIT OUR WEBSITE FOR FULL PRODUCT RANGE

+ Huge range of accessories & tooling ¢ Please call for our latest
. colour catalogue

Combi
' 400/500

GH1 114
red Head

www.toolco.co.uk

Westward Road, Stroud, Glos GLS 4SP
(Just 4 miles from Junct 13 M5 Motorway)

Phone for opening times before travelling

Unit 4, Ebley Industrial Park,

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

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

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 inspectian of third party machines plus general advice and information,
For an online stockfist plus detafs of services avaiable please

go to my website or contact David Anchell direct.

WWW. quﬂ[star.co uk
e: 0115 9206123

THE TOOL BOX

01303 894611 Fox 08707 625556

m.mem!mndels.hrimemel.cu.uk |

'ABmBOE 3axszo0eN; |

From Only £1420.00 inc var |

Tel (01269) 841230 or !
Order Online :
. _ Www.routoutenc.com  _ |

Quality used hand & light machine tools for all crafts.

We provide a comprahensive back-issue service for MODEL ENGINEER,
Engincering in Minkature 80 MODEL ENGINEER'S WORKSHOP,
We don't publish lists, but if there's something you need, get in fouch
or visit our web site. We are always keen fo purchase good equipment and

&Eﬂn @
3 Axis CNC Kit :

Whether you are building your own CMC Machine/
converting an existing maching or you have simply
wammmmlmwmm
and Stepper Molor Drivers will enable you tor control your
new addition to the workshop from your PC with ease.

craft-related books. & 1;17622-5 Nﬂpg‘l'mstewiru

" [epper Motor Crive Boards
www.thetoolbox.orguk  info@thetoolbox.org.uk 4 EasyLPT Breakout Board -
% Free Routout - Linux EMC CD ;

Open 9-1, 2-5 Mon-Fri, 9-5 Saturdays throughout the year

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

| 'We can als provide higher
Only £91 iInc VAT  Pore: Stespee Molor Diters

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

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

for Larger machines such as
n ’ d oy S
m S Sl !' n

THE ONE-STOP CONVERTER SHOP

Manutactarer of the famous Super 7
lathe and leading supplier of premier
quality pre-owmed machinery
all returbished by tme served
skiled craflsmen
To Sind & move conlacl Malcolm

0115 925 4222
websde www.myford.com
fmal sales@myford com

ov wigil owr showmom al
Wiimat Lane. Chitwel! Rosd,
Besston Nottingham NG 1ER

'Myford Lathes

WANTED

We are constantly looking fo
purchase complete home
workshops, aspacially those
with good quality Mylord tathes
and equipmenl
Distance no olyact
Flease contacl Makcolm on
0115 925 4222

CRURATE FISEE PALl mACsms By O TOUS
Tl Pl LY
* BOTANY COMERTIR
+ STATEC COMYORTIRG
- nrumur COMINTIRY e g #8 l i
e e R ]
TS Vs EB900 3 VAT
e o et | b S

e, s T e
e

Local Call: 0844 7700 272

tramywavelEowercapeciiomm. oo uk

Cowells Small Machine Tool Lid.

M-MACHINE
. umsragma, Cieyeiand Trading Estate
~ Daringgon, Co. Dirham. OL1 200

 Metalsifor Model Makers

WANTED

Good Prices Paid

N AN Avon Mo, >> Any condition <<
—7Steel, of Bronze, etc,
PHONE & FAX 01325 361300 >> Any distance <<
b6

WANTED

Quality used

Machine Tools
Please Ring:
TENGA Engineering Co.Ltd.
Tel: 01425 622567
Single items & whole workshops

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?

nd wnt it handledina quik,
professional no fuss manner? Contact

Model Engineers” Workshop



_MODEL ENGINEERS’_

Al advertisements will be inserted in the first avaulahle issue,
There ae mo reimbursement for cancelations. Ml advertisement must be pre-paid.
The Businesss Advertisements (Disclosure) Order 1977 - Requires all advertisements
by people who Sel qoods i the course of business to miake that fact clear
Consequently all trade ads in Mode/ Engineers” Workshop camy this ‘T symbal

::f‘,, MODEL ENGINEERS
e :
Engineers " ﬂ
Supplies LTD
(01625) 433038
www.maccmodels.co.uk
BINDER
£ 7 50 i

Check out the NEW look website.

eac__m

New Steam Engine Kits,
ready made engines and i%ir] ‘}’?L?I’i y
ready to run engines
0844 848 88 22
Full range of Steam ﬁvre"gg ;I{E’Og; d
fittings and some new Ord i Cj
marine bollers. raeroniine...

kSt Www.myhobbystore.com

NGINEERING
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New Machines & Tooling

* Union Graduate Wood Lathe, 42" bed, 1 phase, as new £1050 24" x 24" Surface Table (English) with lid £125
e Jnion Graduate Wood Lathe, 32" bed, excellent condition £850  Burnard D14 Collet Chuck, lever operated £225
* Union Graduate Wood Lathe, short bed, excellent condition £750 Q& Smith 6" Power Hacksaw with coolant, excellent condition ~ £325
* Viiceroy 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 & quards, asnew  £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 * Viiceroy D.E. 10" polisher £235
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500 e Viceroy 10" heavy duty ped grinder £200
o Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250 e Startright Saw Benches. Tilt Arbor 23" x 22" table, Each £400
# Boxford VM30 Mill, 24" x 6" table, vari speed with inverter £1750 8" plate, ex school. (2 Off)

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

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

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

Model Engineers’ Workshop 57




a

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
. 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 4..\‘.\
10 minutes from M25 - Iunctmn 3 and South Circular - A205 :

4. Elli;:i Slu;dimill\reni(nl
i i horizontal 50" x 10" table

“ 4 RIH 4"

.'&_' =\ verfical

* Bodford AUD Mk1 5"
centre height + gearbox

Harrison,/
Colchester efe. _ :
D14 fooling B — Germany)

= ; foolroom power ﬂ
'/'Hl'lrﬁsun verficll  ERE o hacksaw 150 x (-

. - - : ; : / harizontal mill DN e—%
Bridgeport heads : P i -~ Y 4 5 : Toulipnsl
also fit ARS 2E mills . .3 B o = : % N ) grinder _‘

Ny
u.‘ & L

Elliot '00" vertical milling

machine. Very nice example.

Colchester Student 1500
qap bed + gearbox

Bocord METD "
+ power cross feed (240 volfs)

Meddlngf RIH Swordfish

pedestal drill frefsow = extractor
[ INT -

£125

SIP NEW (old stock) drilling
s, better quality! |

224, <3 Excel 1440E lathe + ) ] = (lnmpiunﬂm "Ew
— thuks, steadies (1997) . B - mtor for ML7/Super 7

;:f"" %i‘»fé ofen Dﬂys e ZERO VAT Fap Lorgerchudks andvices

' EEEE 1.:2450.* Tuesday 29th and Wednesday 30th December 2009  10am till 4pm ¥~ S | SV
Come and check us out!

s



(riterion 8" 1 £2llals

rotary tables

Bndg?un

milling machine

‘ RIH buffer/

. grmder

“Harrison bofFer :

Crompton Parkinson Foof Mounted
2HP 240V / single phase 1400 revs as new.

6" Ut

surface table

Skoda 5MTrolaling centre

] '

£65 '.‘-{’

Edipse 300mm /' IZ" X I" 050"

machine hacksaw blodes

« Myford Super 7 lathe
+ power cross feed &
slund

Medtfngs M10 high
speed bench drilling machine

Tt
£625 % '.;-4

Abwood 6"
oniversal
vice

Norfion 6DB
deep throat +

handle and balls

2000 fixed stea

Colchester Trium Sh

FJUST Iy
. .:;Eo!:;p;; milling mnchmes

nmu;‘{ﬁ\j:?S

E225
18" x 6" fine magnetic chuck

I---h LLLL

n-n--]qqq-— “A

ﬂe\'u'uh 125 pnwer sow + Dado
and Moulding head
"fl-. Harrison 140

v+ gearbox just
' :lm\rettE

oy
a
-l
-~
B el
o3

- " 5
-

Marleo two
speed broaching

press

 OPEN SATURbAi’ MbRNlN ~ dedic

Harrison / Colchester DM face, ll:l-ll']'l &
4 jow chucks

Tom Senior
0&s6" o Bl Mivertial

Sowmaster

Harrison &
Imperial
* M300 Ainjest
Axminster drilling machine :% attachment + bar
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www.chestermachinetools.com

-Dlgltal Speed Readout » Variable Speed Spindle
* Metric and Imperial Thread Cutting * Hardened and
Ground Bedways « Cast Iron Construction

CapacityRound  110mm .
i d s CapaxityRectangle  100ct50mm (i 20 a0 0]
gmm 50-2500rpm mﬂsm g&lmﬂ +vat

Size 965x410x500mm

y)

ZCentre Distance  700mm
Swing over Bed  280mm

FEATURES
Digital Speed Readout « Variable:

Spindle Bore 26mm Spindle Speed » Metric & Imperial
Motor 1200w Thread Cutting

Spindle Speeds  125-2500mpm

Net Weight 180kgs STANDARD ACCESSORIES

3-Jaw Chuck s 4-Jaw Chuck+ Coolant
Tray+ Rear Splash Guard
Shown with optional stand

£l 1:?.(3.00

T1 Quick
Change
Toolpost
and 8
Holders

41/2" Open
A Angle Plate

Height
£28.00

FL0 £95.00

PRE ORDER TOOLING NOW FOR OI;LECT ION
AT SANDOWN MEX AND RECEIVE A SPECIAL
20% DISCOUNT FROM CATALOGUE PRICES**

** COLLECTION FROM SANDOWN SHOW ONLY, SUBJECT TO AVAILABILITY, EXCLUDES MACHINERY.

5"Bench Hand
Shears

£30.00

6"Bench Hand
Shears

£39.00

Machine
Angle Level

7 CHESTER

MACHINE TOOLS

FEATURES " X
« Head Swivels 90 degrees

« Head Tilts 45 degrees

+0ne Shot Lubrication
*1.5hp Motor

* Machine Worklight

+ Machine Stand

Max Drilling Capacity 32mm
Max End Mill Capacity 25mm

Face Mill Capacity ~ 75mm

Table Size 156 x 745mm

Long Travel 380mm

Cross Travel 135mm

Knee Travel 330mm

Spindle Taper MT3 or RB

Molor 1.5hp

Size 1085x990x1710mm

4t0kys

Drilling Capacity  13mm
Chuck Size 1-13mm
Table Size 165x160mm
Speeds 600-2500mm
Mator 250w

Net Weight 17kos

Quality Castings
Keyless drill chuck
N.V.R Switchgear
Ergonomic Handles
High Grade Motors

FEATURES

*Variable Speed Spindle

* Dovetall Columin

« Titing Head

«\Wide Spindle Speed Range

Table Size 500 x 140mm
Spindle Taper MTZ

Speeds Variable 50-2500rpm
Motor 600w

Weight 90kgs

‘Shown with optional stand

| —— e
D13 DRILL PRESS D16 DRILL PRESS

Drilling Capacity
Dill Chuck
Table Size
Speeds

Motor

et Weight

16mm
3-16mm
300mm Dia
210 - 2580mpm
550w

42kgs

Dis Size &
Belt Size
Table Size

or
Net Weight
4" x 8" Belt and Disc Sander
£73.00
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would like to invite all of you

to this year's Model Engineer

Exhibition at Sandown Park.

| know some of you won't be
able to make it but for those
of you who can, you will be in
for a treat. Many models have
already been entered into the
competitions (see opposite)
and many more are expected by
the start of the show.

There are 31 club stands at
the time of writing and over
40 traders. Most of the main
model engineering suppliers
will be present. If you want a

particular kit or tool bought
to the show for you, so you
can save on postage, please
contact the supplier well in
advance.

As usual The Society Of
Model And Experimental
Engineers (SMEE) will be at the
show. | would like to thank all
the members of SMEE that are
helping to support this years’
show. Particular thanks go to
Stuart Walker who has done so
much this year, Mike Chrisp for
just being there when needed
and to all the people who
have given their time to do the
demonstrations and lectures.
Without them, there would be
no show.

| would like to add a special
thank you to Gill and Geoff
Sheppard for their time and
efforts booking in models.

PHOTOS

All photos in this show guide are of actual entries to this year's show.
Front cover

Top left: T%in. gauge GWR King

Top right: Foster 2in. Showman's Engine

Middle left: Manchester Tramway No 502

Middle right: Steam Launch Florence

Bottom left: A simple beam engine (loan section)
Bottom right: Quadruple expansion marine engine
Page 2

Top left: Rachel wall engine

Top right: Blackburn 1863 engine (loan section)
Middle left:  Five cylinder radial engine (DOE)
Middle right: Blackburn 1863 engine (loan section)
Bottom left: Blackburn 1863 engine (loan section)
Bottom right: Dean Goods in 7%in. gauge

Page 8

Top left: Universal Heliochronometer

Top right: Centaur gas engine (loan)

Middle left: Invicta in 7%in. gauge

Middle right: Twin cylinder Stirling engine

Bottom left: Small working lathe

Bottom right: Moon dial

www.modelengineershow.co.uk
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The SMEE Demonstration
stand is C27 and the main
SMEE stand is C23

SMEE Daily Lectures
at Sandown MEX 2009

ROOM NO 1

11.00 - 11.50

The diversity of 19th century
monorails: An inspiration

for future models?

By Adrian Garner

12.30 - 1.20
Tramcar Modelling in the
Larger Scales by Ashley Best

1.30-2.20
Modern Adhesives and Paints
by Norman Billingham

2.30-3.20

Mastering the challenges of
lining and lettering models
by Chris Vine

ROOM NO 2

11.00 -1 1.50
The Evolution of the Radial
Aircraft Engine by Mike Tull

12.30 - 1.20

Miniature Gas Turbines and
Locomotives by James Hill,
Jerry Burchell and Tim Coles

1.30 - 2.20

Making your own Spark
Erosion Machines

by Mike Kapp and Alan Wragg

2.30-3.20
Sharpening lathe tools that
really cut! by Mike Chrisp

Note: The full Lecture and
Demonstration programme will
only be available on Friday and
Saturday. To accommodate the
prize giving on Sunday, only
the morning demonstrations
will take place.

SMEE Daily Workshop
Demonstrations on stand C27

10.30 - 10.55
Making small steam injectors
by Derek Brown

11.00 - 11.25
Thread cutting on the lathe
by Tony Phillips

11.30 -11.50

Forming copper to make a
model Bentley radiator shell
by Mike Sayers

12.00 -12.25
Making steam whistles
by Derek Brown

12.30 - 12.55
Tool grinding using air
bearings by Paul Gammon

1.00 - 1.25
Soft soldering techniques
by Jim Lugsden

AFTERNOON

1.30 - 1.55
Making small steam injectors
by Derek Brown

2.00-2.25
Thread cutting on the lathe
by Tony Phillips

2.30- 2,55

Forming copper to make a
model Bentley radiator shell by
Mike Sayers

3.00 - 3.25
Making steam whistles
by Derek Brown

3.30 - 3.55
Tool grinding using air
bearings by Paul Gammon

4.00 - 4.25
Soft soldering techniques
by Jim Lugsden

This will be held on Sunday starting at 1:30PM
in the Loch Fyne Restaurant.
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SITE MAPS

(All details are correct at time of going to press.)

ap 1 below shows

the ground floor of

the exhibition. This

section includes all of
the trade stands, 15 or so club
stands and part of the model
display (rows M1, M2, M3 and
M4, This year, we also have a
pool for the model boats.

The Association of 16mm
Narrow Gauge Modellers (East
Surrey Group) will be running
their Liymarch Chilfach layout.

Both gas and meths firing
locomotives will be running.
The main model area is
upstairs in the Sandown
View room (no map). Map
2 opposite shows the
Grandstand View room where
14 of the 30+ clubs will be
located. A full list of traders
and clubs attending is listed
overleaf. Traders will continue
to book over the next couple of
weeks so the list will increase.

ON DISPLAY

An immaculate Stanley Vanderbilt Steam Racer
belonging to Gerry Stoneman will be on display
at the exhibition. It is hoped to have this in

the Foyer if it will go through the main doors.
Several 4 inch scale traction engines have been
booked to run outside and it is hoped more will
be in steam.
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Trade stands are shown on
Map 1 on pages 4 and 5.

Il STANDS 25 TO 29

A B Tools

PO Box 112

Market Drayton

TF9 4WA
http://members.lycos.
co.uk/abtools/

T: 01630 672748

Il STANDS 46 AND 47
Allendale Electronics Ltd.
Machine DRO Dept.

43 Hoddesdon
Industrial Centre

Pindar Road

Hoddesdon
Hertfordshire

EN11 OFF
www.machine-dro.co.uk
T: 01992 450780

Il STAND 24
Alutight Europe
Tennisgatan 8

271 50

Ystad

Sweden

T: 0046 411555007

Il STAND 38
Avanquest UK
Sheridan House
40-43 Jewry Street
Winchester
Hampshire

S023 8RY - UK
http://www.avan
quest.co.uk

Tel: 01962 835 081

I STANDS 48 AND 49
BB Engineering Services
Bretton Street

Enterprise Centre
Bretton Street

Dewsbury

West Yorkshire

WF12 9DB
www.bbeng.co.uk

T: 07976539675

Il STAND 30

Beugler Europe

PO Box 183

East Grinstead

RH19 1GJ

E: info@beuglereurope.com

Il STAND 42

Chalk Garden Rail

55 Lower Higham Road
Gravesend, Kent

DA12 2NQ
http://www.
chalkgardenrail .co.uk
T:01474 351672

I STANDS 5TO 12
Chester Machine Tools
Ciwyd Close

Hawarden Industrial Park
Chester

CH5 3PZ
www.chestermachine
tools.com

T: 01244 531631

Il STANDS 52 TO 55
Chronos

Unit 14 Dukeminster Estate
Church StreetDunstable
LUS 4HU
www.chronos.ltd.uk

T: 01582 471900

I STANDS 67 AND 68
College Engineering
Supply (The)

2 Sandy Lane

Codsall, Wolverhampton
WV8 1EJ

www.college
engineering.co.uk

T: 0845 166 2184

[l STAND 70

Compass House

Model Engineering

High Street

Rotherfield

TNG 3LH
www.compass-house.co.uk
T: 07711717067

Il STAND 89
Discount lighting
32 Gunton Lane
Lowestoft

NR32 4LF

T: 01502 587598

W STAND 35

GWR Precision Ltd

Ash Tree Cottage
Llangedwyn, Oswestry
SY10 aJT
www.gwrprecision.co.uk
T: 01691 828010

Il STAND 41
Hafix

Park Royal House
Park Royal Road
London

NW10 7JH

T: 0208 9693034

[l STANDS 43 TO 45
Home And Workshop
Machinery

144 Maidstone Road
Foots Cray

Sidcup

Kent

DA14 5HS
www.homeand
workshop.co.uk

T: 0208 3009070

Il STAND 69

JB Cutting Tools
The Cottage
Hundall Lane
Apperknowle
Dronfield,
Sheffield

South Yorkshire
S$18 4BP

T: 01246 418110

Il STAND 33

Just Bases

21 Graham Road
Paignton

Devon

TQ3 1BB
http://www.just-
bases.co.uk

T: 01803 558520

B STAND 18
Langdon

81 Northumbria Road
Maidenhead
Berkshire

SL6 3DQ

T: 01628 629892

[l STAND 87

LA services (Engineers
Emporium)

Bramcote

Warwickshire

Cvi11 6QL
www.theengineers
emporium.co.uk

Tel: 01455 220340

B STAND 16

MJ Engineering
The Forge

Cricket Hill Lane
Yateley

Hampshire

GU46 6BB
www.mjeng.co.uk
Tel: 01252 890777

Il STAND 20

Model Engineers Laser
Miller House

Main Street

Hampole

Doncaster

DNG 7ET
www.modelengineers
laser.co.uk

T: 01302 337772

Il STAND 63
Model Power

3 Church Walk
Manchetter
Atherstone
Warwickshire

CV9 1PZ

T: 01827 711501

B STANDS 71 70 73
Myford Ltd

Wilmot Lane,

Chilwell Road,
Beeston

Nottingham,

NG9 1ER
www.myford.com

T: 0115 925 4222

W STAND 62
MyHobbyStore Ltd

PO Box 718

Orpington

Kent

BR6 1AP
www.myhobbystore.com
T: 0844 4122262

B STAND 32

Noggin End Metals

(by appointment only)
Unit 13, Bridge Industrial
Estate

Hot Lane

Burslem

Stoke on Trent

ST6 2DL

http:/ /www.nogginend.com
T: 01782 865428

www.model-engineer.co.uk



I STANDS 74 AND 75
Peak Tools

Unit & Rock Mill Business Park
Stoney Middleton

Hope Park

S32 4TF
www.modelmaking
tools.com

T: 0791 8779353

Il STAND 13

Phoenix Locomotives Ltd
1 Colchester Road
Southport

PR8 6XJ
www.phoenixlocos.com
T: 01704 546957

[l STANDS 48 TO 51
Polly Model
Engineering Ltd
Bridge Court
Bridge Street
Long Eaton
Nottingham

NG10 4GG
www.pollymodel
engineering.co.uk
T: 0115 9736700

B STAND 1

Power capacitors Ltd
(Transwave)

Redfern Road

Tyseley

Birmingham

B11 2BH
www.power
capacitors.co.uk

T: 0121 708 4511

Il STANDS 2 AND 3
Reeves 2000
Appleby Hill

Austrey

Warks

CV9 3ER
www.ajreeves.com
T: 01827 830894

Il STAND 88

StarLoc

FiveStar Adhesives
12-14 Arkwright Court,
Astmoor Ind.Est.
Runcorn

Cheshire

WATLNX
www.starloc.eu/

T: 01928 560044

Il STANDS 85 AND 86
Tools 2000

Expo Drills & Tools
Unit 1 Barn Hill Farm
The Ridgeway
Lamphey

Pembroke

SA71 5PB
http://www.expo
tools.com

T: 01646 672440

Il STANDS 65 AND 66
Toolstop

11 Ambassador Mill Park
Bracknell

Berks

RG12 8XP

T: 01344 421718

Il STANDS 21 TO 23
Tracy Tools Ltd

Unit 1 Parkfield
Industrial Estate
Barton Hill Way
Torquay

Devon

TQ2 8JG
www.tracytools.com
T: 01803 328603

Il STAND 14

Walker Midgley Insurance
Brokers Ltd

Yorkshire Bank Chambers
Fargate

Sheffield

S12HD
www.walkermidgley.co.uk
T: 0114 250 2770

I STANDS 56 TO 61
AND 76 TO 78
WARCO

Fisher Lane
Chiddingfold

Surrey

GU8 4TD
www.warco.co.uk

T: 01428 682929

M STAND 31
Williams tools

5 Knighton Close
Broughton Astle
Leicestershire
LE9 6UG

T: 01455 285897

www.modelengineershow.co.uk
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CLUBS AND SOCIETIES
The following is a list of
clubs who have agreed to
attend at the time of writing.
This may change without
notice due to circumstances
beyond our control.

Note that clubs are
numbered C1 to C31 while
Trade stands are numbered
from 1 onwards.

The Grandstand View
situated on the first floor and
is accessible using the lift
& stairs at the West facing
end of the exhibition hall.
The first of the 14 clubs are
upstairs in this room. (See
map 2 on page 5.)

€1 Malden & District
&2  Society of Model
Engineers Ltd.
C2  The National 2%in.
Gauge Association.
C4  The GWR Preservation
Society.
C5 The Staines Society of
Model Engineers.
C6  Sussex Miniature
Locomotive Club.
C7 Reading Model
Engineering Society.
C& The Guild of Model
Wheelwrights.
€92 Guildford Model
Engineering Society.
Ruislip Lido Railway
Preservation Society.
Sutton Model
Engineering Club Ltd.
The Napier Power
Heritage Trust.
Lynton & Barnstable
Railway Trust.
Salisbury & District
Model Engineering
Society.

C10
Ccil
ci2
€i3

Ci4

The following club stands
are on the ground floor:

C15
Cié6

Boating pool.
Phoenix Marine
Model Club.

Victoria MPBA

The association of
Model Barge Owners
(AMBO)

C17
C1is8s

C19
C20

Blackheath MPBA
Model Yacht
Association
Canterbury and
District MES

St Albans And District
Model Engineering
Society.

Society of Model

And Experimental
Engineers (SMEE)
Stirling Engine Society
East Surrey 16mm
Association Llymarch
Chilfach layout
Ickenham and District
Society of Model
Engineers

SMEE

demonstration area
North London SME
I/C Engine Group
Society of Ornamental
Turners

Gas Turbine Association

c21

c22

ca23

c24
C25

C26

c27

c28
c29
C30

c31

SMEE will be putting on
various demonstrations
during the exhibition on
stand C27. They will be well
worth a visit.

INDIVIDUAL STANDS
There are also two
individual stands, Roddy
Turner is on Stand 4 and
will be demonstrating his
model dragline excavator
throughout the show.

Martin Ranson will be in the
downstairs model section
with a collection of model
steamboats and he will also
be exhibiting his beam engine
which is currently being
serialised in Model Engineer.

Polly Engineering will have
some of Neville Evans
locomotives on display on
their stand, 48, 49, 50 and
51. Nick Feast's Q1 Charlie
will also be on display.
Anthony Mount will be in
the Polly section where you
can talk to him about his
engines and see some of
them running.
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