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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” —
o AMIA DECD 0

Longitudinal X-axis 500 mm
Vertical Z-axis 280 mm

Transverse Y-axis 150 mm
Optional 180 mm
Power 1,4 kW, 230 V, 50 Hz
Spindle speed r.p.m. 180 - 3000
Swivel range both sides 90°
Tool holder MT 20ptional
MT3 or SK 30
Drilling stroke 40 mm
Work bench 700 x 180 mm
Wabeco produce precision made
machines by rigorous quality control - :
o ARTA DD o Pro Machine Tools Ltd

and accuracy testing. All lathes and

mills are backed by an extensive B

17 Station Road Business Park

range of tools and accessories. Barnack

Wabeco machines are quality rather Stamford

than far eastern quantity. Lincolnshire
PE9 3DW

All mills and lathes can bfe s.upplled Tel: (01780) 740956
be retro fitted at a later date.

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

www.emcomachinetools.co.uk
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11 On the Editor’s Bench

Dave Fenner's commentary

CNC For Free (well almost)
Low cost computer controlled mill.

The Lathe Only Workshop (2)

A grinding rest produced on the lathe

Trade counter
New items from suppliers

Microwave Timber Seasoning

A culinary technigue for cabinetmakers
Sheet Metal Etching (2)

Fragile parts and no cutting forces

Drill Grinder (2)

Continues with construction of the machine

Moving Workshops

Mare involved than moving house

ICE Program Review
A design and analysis tool for two strokes.

Myford Seven, Cross Slide Lock
and Shear Scraping.

Useful accessory and a technique for restoring
accuracy

Facilitating The Use Of The Four Jaw Chuck
Time saving tips and gadgets

Scribe a Line

Reader to reader

Link up

Readers' sales and wants

On the Cover

Milling in the lathe requires sharp
cutters. On page 17, Harold Hall
describes a grinding rest, ideal for
milling cutters and other tools.

See page 56 for our special subscription offer!
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® TRACY TOOLS LTD

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 9NF
Telephone: (01803) 833134 Fax. (01803) 834588 Cred:t Card Hotline: 01803 839500 (minimum £10)
QEI__F‘;NM(&YS AVAILABLE

1. MODEL ENG TAPS & DIES SET (2 Taps each size) 'la x 40, Iz X 40,y X 40, "2 x 40, Yy x 40, Yz x 32, % X 32, Y x 32 TAPS; £18 SET
2. SPECIAL MODEL ENG. SET (2 Taps each size) '/: x 32, % x 40, %y x 40,5 x 40, Thq 3 32, s X 40, Y % 32, > X 40 TAPS £22 SET
3. BA TAP SET (2 Taps each size) & BA DIE SET 0,1,2,3,4,5,6,7,8, 9,10 BA TAPS £18 SET
4 % RASS THREAD) '/, x 26, Y5 X 26, *ly X 26, i % 26, 2% 26 “TAPS £18 SET
Ilr?

TAPS £18 SET

BSF TAP SET (2 Taps each size) & BSF DIE SET: vr‘,,sf,,m %5
BSW TAP SET (2 Taps each size) & BSW DIES: ', Iz, ', 2, . %1, The,

METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE ¢ 3,4,5.5.?,89 1012m
Iﬂ. _ METRIC GOARSE HPSET[?TMMSJM& ETRIC DIE SET: 14, 16, 18, 20, 22, 24 m/m
71. WMUMTAPSET[ZImumdw&MSHOto12UMFor112LN[:
12.  UNF OR UNC TAP SET (2 Taps each size) & DIE SET: 'fs,*ss, 'ls, "5, "s, "N, "2
13, UNF OR UNC TAP SET (2 Taps each siza) & DIE SET: *ys, %, %z, s, 1"

14 GAS (BSP) PIPE SET: 'y, i, %, "5, %, ¥ (2 Taps each size)
15.  METRIC FINE PITCH SETS (10 sizes from 3 - 12 mim[TAPS&DES
16, METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES (6) TAPS £18 SET
17.  ENDMILL SET (THREADED SHANK) ['is, */se, s, 5hs, *is, "he, "/z] or (m/m 3,4, 5,6, 7,8, 10,12 m/m]
18, SLOT DRILL SET (THREADED SHANK) [')s, !J, ‘.'" Mg, My, e, Vo] 8 (PR 3 4 56, ? 8, 10,12 m/m] [
79, ENDMILL SET, %, %, ", 1" DA, WITH % THREADIED SHANK TO FIT COLLET CHUCK £25 SETOF 4
20,  COUNTERBORE SET (FOR SPOTFACING) [*/ss, /s, “he, %z, 116, 'lz] OR [m/m 3, 4, 5, 6, 8 m/im] £30 EACH SET
_21.  REAMER SET (STRAIGHT SHANK) ['/:e, %52, 'ls, ‘F.u i Va, °a’m’a’a. The, 1] OF [mfm 2,3,4,56,7,8,10,12 m/m] £20 EACH SET
| 23 MORSE nmmmmsrmuammmss TAPERS) No.0,1,2M/T@ £18 EA. No.3 @ £22. No. 4,5 6 mi @ £35
— BALI-NOSE MILLING CUTTERS (THREADED SHANK) ., ¥, "I, F125ET
B _z_g. D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) s, ', 15, ', Sve, s, e, ' DIA s £25 SET
5. SLITTING SAW SET (HS) 3 PIEGES, BETWEEN s - ' (FINE TEETH) 7" DA & £6 SET 2" DA & £5 SET
26. CENTRE DRILL SET (HS) "1y, %16, "1, Vs, 'he. @ £5 SET '/ INDEXABLE ENDMILL (THREADED SHANK) @ £74 WITH TIP
. TAPER SHANK DRILLS (No. 1 B/T) 10 VARIOUS SIZES UPTO '; DIA @E10
28. DRILL SETS (H'S) GROUND FLUTES, No.7-60A-Z @ £18, e - 12 1 - 13m/m @ £16, 1-6mim x . Tm/m @ £18, 6- 10m/m @ £25 SET
DIAL GAUGES (MM OR IMP) @ £10 EACH STAINLESS STEEL DIAL CALIPERS (WM OR IMP) @ £12 EACH MAGNETIC BASE @ £15 EACH
WOODRUFFE CUTTER SET '..% Yy @ £15 SET EXPANDING REAMER SET,FROM 7, - U, @ £45 BOX RE-THREADING FILES (IMP OR M/M) @ £6 EACH
| 29, INVOLUTE GEAR m—ﬂtmmﬂ@gj@mmmm&tﬁm & SPROCKET CHAIN] @ ET8 EACH
30.  TAPER PIN REAMER SET. s, “Ies, sz, "os, ', “z, "o, *1is, U, g (10 PIECE SET - SHEFFIELD MADE) @ £30 SET
| 31, COLLET CHUCK, TO TAKE THREADED ENDMILLS, UP TO 1™ DIA [2m/t, 3 mvt, RS SHANK] TN STRONG WODDEN BOX @ £70 COMPLETE |
32, LATHE TQOLS (SET OF 8) '/ SQUARE VARIOUS SHAPES IN HSS @ £1.5 SET, OR CARBIDE TIPPED @ £18 SET
33.  REVOLVING LATHE CENTRES, 1 WT GEI‘QZSMJT @20 DRILL GAUGES, IMP, WM, LETTER, NUMBER & £4 EACH 10 SMALL BURRS & £5 LOT
| 34, DRILLSWITH "7, SHANK "5, %y, *11, ", 1" DIA @ £18 SET “DRILLS BELOW ', Dlﬁﬁ.ﬂmi GOVENTRY DIEHEAD GHASES - ALL SIZES
35, 3-IWAY PRECISION ANGLE VICE, 50 m/m JAWS, 180 DEGREE COMPLETE CIRCLE @ £80 + POSTAGE T
36, INDEXABLE TOOL HOLDERS (SWISS) s SHANK.OR " SHANK _ @ £10 EACH, WITH TIP EXTRA TIPS £2]
| 37.  PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. e @ £13,'; @ £14,%: @ £14,%. @ £16 EACH |
38. VARIOUS DRILLS, BELOW '/, DIA. 10 EACH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EACH TYPE
. KNURLING TOOLS. 2 WHEEL SIZE @ £5, € EW{EEI_’SEE_EFWWMEHMH}
40. ROHM PRECISION DRILL CHUCKS, WITH Mo. 1 OR No. 2 MORSE TAPER ARBOR e @ £7Y @ £8,; @£10
FOR UNITHREAD Also: Selection of Doverail, Woodruffe, Ball Spotf; s Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS Cutters, Reamers, Dnm‘hwnlca Gear Duthrs.swing Saws.rqnme Taps, Diehead Chasers, Socket Reamers. These are available between 50% & ?5‘?6 off list pnce WARRIOR
T Ly s fren Manday,tg Fridgy §am to §gm orySakfp Noos . ., Qesgatch by return. OvaeepasPER §&dq Sapd fos qong gompletaiaiajoaus i §lease) BRAND

DON’T MISS A SINGLE ISSUE!

It can be difficult to find a copy of ADVERTISER PAGE
MODEL ENGINEERS WORKSHOP at local newsagents. BW Electronics...... .5
The ever-increasing number of magazines being Camden.. 5
published means that newsagents have less Chester... ...0BC
shelf space to display particular titles. Chronos 58-59
Specialist magazines especially get crowded out. Classified 62-65
There’s a solution to this praoblem. Most newsagents EMCco ...... 60
provide Shop-Save and/or Home Delivery services. Entry Form ME)( 54
Shop-save incurs no charge - simply gsk your Event Office........... s
newsagent to o.rder a copy for you. It will be kept Folkestone Engineering .. 7
on one side ready for you to collect.
; : : G + M Tools............ .66
Home delivered copies are ordered in the same GLR 6461
way but generally incur a delivery charge.
A newsagent can order any magazine for you, Ll S
whether or not the shop normally stocks it. If you buy Home and Workshop....... IBC
your copies of MODEL ENGINEERS WORKSHOP I M Service.............. =
from a newsagent and want to make sure Jade Products ....... -5
you get every issue, just ask at the counter. Machine Mart......... e
To avoid disappointment, fill out and hand this Meridienne .........c.cooeevuu -7
form to your newsagent to reserve your copy: Metals on the Web. Sl
PLEASE RESERVE/DELIVER A COPY OF BN 1 oraaangubs Al g
MEX Rules.............. .55
MODEL ENGINEERS WORKSHOP | | oce ngervies. ...
ord ....
FOR ME New book ad - beginners. 59
N L Pro Machine Tools. IFC
e Simply CNC.......... 61
Address: Softcover ; .61
| Postcode:———Telephone: ) 3::: OTTIS it ) 1:




BAN I sH STRU GGLES by fitting BW Electronic’s.
new measuring readout
4 * large bright LED display
* inch /mm conversion
* zero datum for both axes
* two independent datums
* positions can be preset
* radius/diameter wcrking
¢ halfway point calculation
* unclip sensors and move
them between machines

‘Complete system (332
display, two 361 sensors,

Sensors can be recalibrated, e.g. to
read degrees on a rotary table or teeth power supply, manual):
for use as a dividing head (see photo)  £425 (incl. VAT and p-+p)

BW Electronics, 12 Mussons Close, C Glen, Grantham, NG33 4NY

MODEaq2{)fak50 478-55087 6 4 OFebsitk: wiwBwel S Hdhics.co.uk
Jade Products 65 Ilmer Close
Rugby Warks. CV21 1TY A4 DE,

< Tel 01788 573056 >

Vari Shade Range 9 - 13
External rotary control
12 month Warranty
After Sales-Spare Parts

CE quality marked
full EN379 & EN175
certification

Prices incl VAT
UK delivery £3.95

Batte
£54.9

b www.autodarkhelmet.co.uk

Solar
£67.95

KITS FOR TWO TOOL AND CUTTER GRINDERS

THE SOPHISTICATED THE SIMPLE

THE KENNET

FOR INFORMATION ON THESE AND
OTHER KITS S.A.E. TO

MODEL ENGINEERING SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD $21 4EY

PHONE 01246 433218
www.lawm.freeserve.co.uk

ontheweb.co.uk DD

The easy way to buy metals on line
@ Aluminium

[ ] Brass Our Purpose is to offer the small or occasional metal user as fulll 8

. range as possible of nom-lerous metals and stainless steel, in all shapes
Copper and sizes and with the facility of ordering as litthe as you ne ed to do the:

@® Bronze job.

® Sstainless

To see the vast range of materials available, browse through the product
index withoutt obligation. We hope you will find what you want. If it's not
there, use the quote form fo obtain accurate price and delivery
information.

www.metalsontheweb.co.uk

!]oin Rudy Kouhoupt

in'his;Workshop!

GREAT Engineering Films from “New Life Video
Productions’’ - many now available on DVYD:-

These films feature master model engineer and writer Rudy Kouhoupt, author
of many articles in Live Steam and The Home Shop Machinist magazines.
Previously only available in American NTSC format, we now offer these in PAL
format - YHS videos, and non regionalised DVDs.

The following Videos are NOW ALSO AVAILABLE on DVD:

Fundamentals of Machine Lathe Operation
95 mins * YIDEO £29.95 DVD £ 29.95

Advanced Aspects of Machine Lathe Operation
120 mins * VIDEQ £29.95 DVD £ 29.95

How to Cut Screw Threads
43 mins * VIDEO £ 25.95 DVD £ 29.95

Sumbemiett
iy S———
S —

Fundamentals of Milling Machine Operation

(previously titled Rudy Kouhoupt on Milling)

120 mins « VIDEO £ 29.95 DVD £ 29.95

| Covers virtually all aspects of using a vertical, bench type, milling

machine in detail - great if you have just bought a mill! Includes
drawings and instructions for making a fly-cutter.

and some NEW FILMS:

Advanced Aspects of Milling Machine Operation

120 mins « VIDEO £ 29.95 DVD £ 29.95
Shows you the methods by which your mill can be highly accurate in every
function. He also describes techniques that will expand the usefulness of your
mill and dramatically improve your skill levels.

Drilling, Reaming, Tapping and Milling on the Drill Press

105 mins « VIDEO £ 29.95 DVD £ 29.95
We ignore the functionality of the drilling machine to our peril when it comes
to machining operations. Here Rudy demonstrates the many operations that
make it so important and versatile.

Using Layout Tools
100 mins* VIDEO £29.95 DVD £ 29.95
Covered here are the use of all the layout tools you are likely to
encounter, with the function of each demonstrated. Plus Rudy
gives you a detailed look at mechanical drawings and how to
interpret them.

Pinstriping Made Simple

69 mins « VIDEO £ 27.95 DVD £ 29.95
Excellent film showing how to line models neatly, and give your
models that extra touch of class. Includes a full set of plans for
building a trammel for drawing large arcs and fine lines.

Figure It Out - Common Sense and a Calculator

140 mins « VIDEO £ 29.95 DVD £ 29.95
Covers Proportions - Scaling UP and Down, Properties of Triangles, Angular functions
of Right Triangles, Getting rid of chart dependency and Rotary Tables and Dividing
Heads. Our Star describes and illustrates his real world approach to problem
solving, and demonstrates some of the practical aspects of figuring things out
whilst working in his workshop and at the drawing board.

These films are good instructional aids - not only do you have your tutor there,
on your TV, you can interrupt, go back over points and generally take the
whole thing in at your speed, as and when you like. Rudy was American, and
so are the techniques shown, but in the few instances where practice differs, it
is covered in the tape. Rudy was no professional “on screen” performer,
just an ordinary model engineer, but his presentation is all the more acceptable
for that. These films really were shot in Rudy's workshop, which produced
some problems, and a few “warts” are visible, despite attempts to eradicate
them. Don’t buy these tapes if you are experienced and know all about the
operations involved - the Fundamentals lathe tape in particular is aimed at the
raw beginner. And please don't expect them to turn you into an expert in a
couple of hours, but they will give you a solid understanding of the operations
involved.

Prices shown INCLUDE VAT and U.K. Delivery

(Overseas customers please allow 0% extra for airmail delivery)

MAIL ORDER (no stamp required in the U-K) to:
CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA1502) Rode Frome Somerset BAIIl 6UB

Tel: 01373-830151  Fax: 01373-830516
VVebsite: www.camdenmin.co.uk




G.L.R. DISCOUNT METAL PACKS
SAVE 15% OFF THE CATALOGUE PRICE WITH OUR BUDGET PACKS OF MATERIALS - 2 FEET EACH OF THE SIZES QUOTED BELOW

B.M.S. FLATS DRAWN STEEL ANGLE -
AO 1/16 x 1/4-3/8-1/2-5/8-3/4-1-2-3 H3 12mm x 12mm x 3mm 16mm x 16mm x 3mm, |_
+ 3/32 x 34,1, £10.45 20mm x 20mm x 3mm 25mm x 25mm x 3mm £14.22
A1 1/8 x 3/B-1/2-58-3/4-1. 07.08 SEAMLESS COPPER TUBE
A2 3/16 x 3/8-1/2-58-3/4-7/8-1. 08.70 J1 1/16x28g - 3/32x28g - 1/8x2Bg - 5M32x24g 06.20
A3 1/4 x 3/8-1/2-5/8-3/4-7/8-1. —J 1200 J2 3M16x22g - 1/4x20g - 5/16x20g 04.95
A4 516 x 1/2-3/4-1-1.1/2, 14.75 STAINLESS STEEL ROUND 303 F/C
A5 3/8 x 1/2-3/4-1-1.1/2 15.55 K1 3/32-1/8-5/32 -316-7/32 - 1/4 10.82
A7 12 x 34-1-11/4-1.1/2. 23.20 K2 3/16-7/32-1/4-516-3/8-7/M16-1/2 O 28.32
B.M.S. ROUNDS BA STAINLESS STEEL HEXAGONS 303 F/'C
B1 1/8-5/32-3/16-7/32-1/4 - 5/16 - 3/8. 04.92 L1 .152"-.193"- 220" - .248" - 275" - 324" O 18.18
B2 1/4-516-3/8-7/16-1/2 - 9/16 - 5/8, 10.55 BA BRASS HEXAGONS
B3 5/8-3/4-7/8-1. 17.45 M1 .152"-.193"-.220" - 248" - 275" - .324" O 09.00
B5 3/8-1/2-58-3/4-7/8-1 ENSM 23.52 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 .152"-.193"-.220"- 248" - 275" - .324" O 04.30
C1 5/32-3/M6-1/4-516-3/8 O 06.05 BRASS FLATS
C2 1/4-9/32-5/16-3/8-7/16-1/2-58 11.58 N1 1/16 x 1/4-3/8-1/2-3/4-1 09.00
B.M.S. SQUARES N3 1/8 x 1/4-3/8-1/2-3/4-1 15.50
D1 5/32-3/16-1/4-516-3/8 I:l 05.15 N4 3/16 x 1/4-3/8-1/2-3/4-1 e 21.65
D2 7N6-1/2-5/8-3/4 11.58 N5 1/4 x 3/8-1/2- 3/4-1 24.65
BRASS ROUNDS ALUMINIUM ROUND F/C
E1 1/8-316-1/4-516-3/8-1/2 O 11.85 P1 3M16-1/4-5/16-3/8-7M16-1/2 O 10.25
E2 1/16-3/32-5/32-7/32-9/32-7/16 - 9/16 - 5/8 17.70 P2 5/8-3/4-1 17.70
BRASS SQUARES PHOSPHOR BRONZE ROUND
F1 1/8-3116-1/4-5(16-3/8 D 09.90 Q1 1/8-5/32-3/(16-1/4 O 09.45
F2 1/4-516-3/8-7/M16-1/2 20.20 Q2 5/16-3/8-7/M16 24.00
BRASS HEXAGONS SILVER STEEL 1X 13" OF EACH
G1 5/32-3/16-7/32 -1/4 - 9/31 - 516 O 08.20 S1 3/32 -1/8 -5/32 -3/18 - 7/32 -1/4 -9/32 -5/16 -3/8 - 7116 - 1/2 20.40
G2 1/4-9/32-5/16-3/8-716-1/2-5/8 23.05 S§2 3mm - 4mm - 5mm - Bmm - 7mm - 8mm - 9mm - 10mm - 12mm 18.00
BRASS ANGLE ALUMINIUM FLATS
H1 1/4x1/4 x 1116 516 x 516 x 1/18 R1 1/8x1/2-1/8x1-1/4x1/2-1/4x1-1/4x11/2-1/4x%x2 14.28
3/8x 3/8 x 1/16 112 x 1/2x 1116 09.00 R2 3/8x1/2-3/8x1- 38x1.1/2 11.87
H2 516x516x116  3/8x3/8x 116 |_ R3 1/2x1-1/2x1.1/2-1/2x2 C— 1800
1/2 x 1/2 % 1/8 3/4.x 304 x 1/8 15.45 R4 1/2x21/2-1/2x3 21.15

% METAL FINISHING PRODUCTS ﬁ

NICKEL PLATING KITS Bright Or Black Electro Plate onto: Copper - Brass - Iron - Steel Welded Brazed or Soldered Joints
‘TEK-NICK” Workshop Kit £59.50 + £6.50 carr. “TEK-NICK” Mid-Tec Kit £115.00 + £7.00 carr. “TEK-NICK” Maxi-Tec £180.00 + £7.50 carr.
Instructions with all kits. Replacement components available

“KOOLBLAK" Simple immersion at room temperature. Permanent heavy duty blacking for Steel - Iron - Cast Iron
Creates an integral, professional finish with no dimentional change. A superlative black oxide finish on steel.
“KOOLBLAK” Starter kit £30.00 + £6.50 carr. “KOOLBLAK” Workshop kit £48.50 + £7.00 carr.
Instructions with all kits. Replacements available
“TECHTRATE" Steel blackening in salts. Gives an uniform Jet Black finish or on a polished surface gives a Blue/Black finish.

The solution operates at 141C / 285F Ideal for - Tools, Fasteners or Fittings. £37.60 + £06.50 carr.
“ZINCFAST XL” Produces a bright zinc deposit on Steel & Iron. For Car & Motorcycle components. Zinc is highly valued as a rustproof finish,
suitable for all types of fasteners.Instructions with all kits - Replacement components available. Workshop kit £76.50 + £6.50 carr.
“CASE HARDENING POWDER" This case hardening compound gives an acceptable depth of hardening to steel components
250gms £12.00 + £2.00 Carr. 500 gms £18.00 + £3.00 Carr. 1000gms £30.00 + £6.50 carr.
. DRY ACID SALTS 500gms £8.50 + £3.00 carr. - COPPER SULPHATE 500gms £7.95 + £3.00 carr.

LOCOMOTIVE & MILL ENGINE DRAWINGS & CASTINGS

Thinking of building your first Locomotive or starting another one. See what we have to offer below.

7.1/4°G Tich 0-4-0 3.1/2"G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE
714G 1366 0-6-0 3.1/2°G Molly 0-6-0 1" Bore x 1.1/2" Stroke - Slide Valve. Base plate 12”

5"NG Dholpur 2-8-4 3.1/2"G Cant. Lamb  0-4-0 Diameter of Flywheel 6” Height 6" Width 6" Weight 4.1/2 Kilos
5'G Butch 0-6-0 3.1/2"G Petrolea 2-4-0 Complete with building instructions & 3D Drawings

5'G Chub 0-4-0 3.1/2"G Iris 0-6-0 £125 + £6.50 carriage

5'G Simplex 0-6-0 3.1/2°G Doris 4-6-0 MULTI TUBE BOILER MATERIALS

5"G Springbok 4-6-0 3.1/2"G Rainhill 0-2-2 Runs on Coal - Gas - Spirit

5'G King John 4-6-0 3.1/2"G Heilan Lass. 4-6-2 8.1/2" High plus chimney 4" Dia. X 16swg Copper Tube
5'G Dean Goods  0-6-0 3.1/2°G Rob Roy 0-6-0 25 5/16" x 20swg Copper fire tubas. Firebox 3.1/2" x 3.1/2" High
5"G 2251 0-6-0 3.1/2°G Miss 10ta 8  4-4-0 Working pressure 80psi - Suitable for above or similar engines
5"G Firefly 2-6-2 3.1/2"G Juliet 0-4-0 £65.00 +£6.50 carriage

5'G Mogul 2-6-2 3.1/2"G Virginia 4-4-0 Vertical engine with Governor coming soon

5"G Peggy 0-4-0 3.1/2"G Maisie 4-42 Also nice Grasshopper Type Hot Air Engine

5"G Twin Sisters 0-6-0 3.1/2"G City of Truro  4-4-0

5"G Pansy 0-6-0 3.1/2°G P.V. Baker 0-6-0

5'G Tich 0-4-0

5'G New Combpyne 4-4-2T Radial Tank - L.S.\W.R. 415 Class

5'G New Nine Elms 0-4-2 L.S.W.R. A12 Class with Beyer Tender

5'G New Salisbury 4-4-0 L.S.W.R. 460 Class

Plus 6 0°gauge Locos

You are welcome to visit our newly extended premises

G L R Distributors Ltd, unit C1, Geddings Road, Hoddesdon, Herts. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglir@btopenworld.com Send 6 1st class stamps for
Web site - www.modelmakingsupplies.co.uk or www.glrmodelsupplies.com Catalogue & Price list




\ Folkestone Engineering Q

Sirnlics MIDLANDS
Offers a fast friendly service, competitive prices, no minimum

order value, no VAT, competitive delivery fee’s and large stocks. M 0 D E L

Free catalogue
or visit our web site www.metal2models.btinternet.co.uk

(round,hex,square,flat.etc), also off-cuts (subj ec; to availability). E N G I N E E RI N G

Fasteners (metric & imperial), ferrous and non-ferrous metals
Goods supplied mail order or callers (by appointment) welcome.
EXHIBITION 2005

A small sample of our stock and prices are shown below.
Metal priced per 300mm/11.8" length, larger sizes are priced by
the 150mm,75mm and 25mm.

BMS Brass Aluminium Stainless-Steel [Drhor o I ook Friday 14th -Wednesday |9th October
1/4" Rnd £0.28 £0.54 £0.39 £0.98 - - b e e
(I hia ol B Hh o i, s Woarwickshire Exhibition Centre
T’;:: ;':g g;g ﬁ;‘: gg;’ g:g Stainless Steel tube. Fosse Way, near Leamington Spa
12" Hex £0.78 £1.94 £2.10 £3.78 e
1 Sil ,
34" Hex £2.14 £4.50 £3.60 £8.80 KM e oo
1.0" Hex £3.39 £738 £4.55 £12.50 Phosphor Bronze,
1/4" Sqre £0.42 £097 £0.50 £1.70 Sitoer Steetand
12" Sqre  £098 £3.15 £1.47 £4.14 b e Sl
3/4" Sqre £1.94 £542 £2.65 £5.98
1.0" Sqre  £3.54 £10.84 £4.95 £8.98 Spring steel.
BMS available in ENIA F/C, ENS, EN16T and EN24T | oid steel At
Aluminium in HE30 and 2011 f/c and Stainless.
Fasteners
Socket Screws metric and imperial, BA machine screws 0BA to 16BA. I 0 00
am-5 OOpm

62 Canterbury Road, Hawkinge, Kent CT18 7BP
Telephone 01303 894611
Email: metal2models@btopenworld.com

daily

VISA

Open weekdays (0900-1600) @% : Sl ¥ | LatenightTuesday 18th
open until 7.30pm
Close at 4.00pm on final day

Saturday mornings (0900-1200)

Desk CNC Machine controller and Admeacs

, : Adult £8.50
Cam programming software for Windows ARt . o
computers. Machine DXF, STL, Image SleIill

Family £22.00
files, PCB drilling and milling.

Sponsored by

Vector Cad/Cam low cost surface | L ny
modelling and machining, and wireframe gypimatire
cad/cam for lathe, mill, wire EDM. Save £££'s by

Vg booking in advance
IMService: $i.. ol before 23rd September
THE Source for Low Cost Cad/Cam '

F‘(%'fR FURFHER INEORMATRION

. . ..
http:” WWW.ImMsrv.com - 7 & QUEUEEBEUSEERWTIE%I;FJE
Free demo download, WWWMERIDlENNEEXHIBITIONS CO.UK

. : ] ORTEL: 01926 614101
international credit card orders.

Meridienne Exhibitions Ltd.,The Fosse, Fosse Way, Leamington Spa, VWarwickshire, CV31 I XN
Tel: 01926 614101, Fax: 01926 614293

email: info@meridienne.co.uk www.meridienneexhibitions.co.uk




u‘.lh METAL LATHE = cL300m

» 300mm between centres

+ LHIRH thread screw cutting

+ Hectronic variable speed

» Seif centering 3 jaw chuck & guard
» Gear change set » Power feed

6 SPEED METAL LATHE
. WITH 12 SPEED
MILL DRILL - crsoom

€649
SUPERSTORES £763&

NATIONWIDE

4

* 430mm between centres
» Compound slide with 4 way tool post
* Power fed screw cutting facility
* Forwardireverse lathe operation
#» Clutch for independent mill/drill operation
Shown with optional floer stand
OMLY £119.95 EXVAT  £140.94 INCVAT
ALSQ AYAILABLE: CL‘ﬁ‘D As above but
without the Ml Drill he:
RECUCED! £539.95 EX\M.T
£634.44 INCVAT - WAS £646.19 INCVAT

BENCH M MICRO MILLING &
Clarke GRINDERS Fam

DRILLING MACHINE
CBGBW [wet)

fi o 39
b ey e

7130 motor
speed 1000-2000rpm

PROFESSIONAL TOOL
CHESTS & CABINETS

wiarkelzl=1

THE ULTIMATE IN TOOL
CHEST STORAGE!

#Extra heavy gauge double
wall steel canstruction

FROM ONLY

BENCH
GRINDER STAND
BGSI
with belt
mountings &
feet anchor holes

ARC[TIG
INVERTERS . Clarke
» Used for ARC
TIG welding, utlsing
the latest technelogy
* Low amp operation
- ideal for TIG weld- 8
ing, auto bodywork |
FROM ONLY Bkl

£ I 9 9{& stainless steel

ELECTRODE  EX VAT INC VAT
[CYAT £199.95 £134.94
(S £259.95 £305.44 g

indle Taper

Pl
d Clarke [T WELDERS Fritb et

b 20mm, end mill 10mm
FROM ONLY = Table cross travel S0mm,

£119:25 fongitudal travel |80mm
m

{ CAN BE ASSEMBLED
AS A SHELVING
OR BENCH UNIT

130
ISU

10115
15-130

| —

MODEL _ DESC  DRAWER LOAD EX VAT
£69.95
£89.95
£84.95
£119.95
£54.95
£169.95
£199.95

INC VAT
£82.19
£105.69
£99.12

£140.94
£64.57
£199.69
£234.94
| £129.95 E152.49
£159.95 £187.94

MECHANICS TOOL
CHESTS & CABINETS

* Robust steel
construction

* | piece roll
formed friction
slicke drawer
runmers

JENGINEERS
. [ = 7y ] WORKBENCHES

FROM ONLY
£11 9:?&1

€140 [VARIABLE SPEED
LATHE & SEPERATE
'.";';';1’;1*;:?1 ¥ MILL DRILL HEAD

CL150M & CL25IMH
REDUCED

vE £317:'%
Masi‘ci msmmz:[ |

CLISIMH PC\“
]

EIZT5 E14.98
£18.95 £20.27
£25.49 £29.95 fo
£29.95 £35.19 p

aptional drawer £33.95 £39.89 |&

GNL! £11.95 EX VAT
3 £25.79 INCVAT
+ 3mm high grade steel
+ Runners for r.pcmg li‘]t;nu units
ECVAT  INCVAT
£119.95 E£140.54
£154.95 E180.07
£174.95 EN55T

= Welding wire
= CO; gas bottle

(ATTACHMENT)
& 250rmim bemween centris
= [153mm swing over bed
» Power feed
= Serew cutting facility
& Transforms the CLI50M
into a superb Ladhe/Mil|
® [Omrn max drill capacity
= Variable 30mm travel
for drilling spindle
REDUCED! NOW
OMLY £149.95 EXVAT
£176.19 INC VAT WAS £187.94 INCVAT ]

M Clarke [0

* Tables tle 0-45° left and right
Depth gauge * Chuck guards
FROM ONLY

£350,
MODEL_ WATTS/SPEEDSEX VAT
3 LT €255
(P10l £49.95
[l7H]] £79.95
OF01B £99.95
(0013 ] £13495
(omsIF £14995
orTy* £15995
(DPSIF £189.95
B7995

ROTARY TOOL

EX VAT  INC VAT
£119.95 £140.94
£139.95 £164.44
E£159.95 £187.94
£179.95 £211.44
£239.95 £281.94
£299.95 E3352.44
£329.95 £387.69

WAL
Precision engineered with ‘»
cast iron head, base
FROM ONLY & column
539%5“ T.jipmdk speeds
£4 5 - )-21 S0rpm
SWING ARM & » Y% Hp, 30v,
MAGNIFYING LAMPS | | Ph motor
5 = Accessories
availablle
# 63mm milling cutter
= |6mm chuck
 Table size 585x/90

-94
)

DRLOAD EX VAT
[T £3095
19

£49.95
3K E:ILH
5 0 thest/ech 'w’lg"
7 Dr. cobinet

EB4.95
Pl £99.95
umm 130 Gest/b st 19Kg
'I:II'II TURBO AIR

FROM ONLY
£7 %%

5 Dr. cbinet E"s‘?u_:fu

MODEL DISC IIDIOI! 'WAS  HOW EX HOW INC
INC VAT VAT

£12.95 £15.22

B

115 S0tw m.nt'inns £28.14¢

115 1010w £35.19. £24.95 £29.324 £795 6934

J 1495 £17.57
£3495 E4107
[ FROM ONLY

7’?1 w

available

£139.95
COMPRESSORS INC VAT

£35.19

pod
£58.69

4
£117.44
E176.09

igh qua
e tungstenh'tee!
ITHH fpnrj(,e
ot |
IN( V.lT
£15.22
£17.57
£23.44
£(3m4

£93.94

* 7 cim displacement £158.57
+ |.5Hp * 24l ann
£21.09
£446.44

£1295
£1495
£1995
| £1995
£19.95

DIY KIT - CABIH

+ Spray pattern adjustable

ONLY £7.99 EXVAT

£9.39 INCVAT

“PRO KIT - CABIF[pnmrmﬂ
v for accurate airlpaint control
nozzle » Special lightweight hose

ONLY £23.95 EX'VAT £18.14 INCYAT

Charke rubber
air hase (10m)
FROM ONLY £9.95 EX VAT |
.95 EX VAT £11.69 INCVAT

OTHER mms IN THE RANGE
MODEL  MOTOR CFM_ TANK  EX VAT
b5t 15Hp 63 3 8495
Pober S p 62 28 [EAPLLH
TRV T £169.95
LT £254.95
15755 310 Stk [EEED
\15,-"55{ KL £359.95

MEASURING
INSTRUMENTS

OTHER SIZES
{SAiLAsie)
EX VAT INC VAT

£849 £9.98
E19.95 £23.44

g UNF

Tipee ONC/UNE/NPT
-'isﬁeﬂlallir

INCVAT LR
£19.92 es Memu'HMSP
3184
£le.14
EBM
ERM
E17.57
E9.31
£30.49
£31.67
£35.19
EA4.59

tn
INC VAT

£99.82
E152.69
£199.69
E£299.57
£305.44
EATL94

ONLY

L]

+Rotary tc-ul # |m flexbde drive + Height adjustable
stand with clarnp +40x accessories/consumables

NEW

AUTUMN,/WINTER CATALOGUE

Hp(e 1" Raichel set  CATZ2IE
13pce 13" Impad 238

L T

+ Jaw width | 27mm
+ Jaw opening | 20mm &
o Jawe depth T5mm  » 360° rocating vice head

8034 + 360" double locking swivel base

DARLINGTON 01325 380841 |LEICESTER 0116 261 0688 | FYMOUTH

www.machinemart.co.uk
SVER 380 FRSOULITY - LFE THE FULL RANGT

24hr Lo v

TELESALES “=

= SUPERSTORES
* TELESALES
~ WEBSITE

WAYS 1O, .o

| Geovoon

, Great Barr
0121 771 3433

I ISI (ﬂltmr) Road, Huy Mills
01204 365799

| 'Ilnuma Street
01274 3909862
105-107 Mamninghom Lone
RISTOL

ne
0117 935 1060 |GATESHEAD

1-3 [Imrrh Rood, Lowrence Hill

029 2046 5429
44- u.(.r, Road
CARLISLE

01228 591666
85 London Rood
CHESTER 01244 311258
1. Jomes Street

024 7622 4227

Bishop S1.
COLCHESTER 01206 762831
Unit 4 Horth S, Station Rood

423-427 Brighton Rood, Seuth Croydon

020 8763 0640 |LEEDS

214 Northgote

DEAL (KENT)

182 - 186 High Street

DERBY

Dwrwent Stroat
DUNDEE

24-26 Trodes Lane

EDINEURGH 0131 659 5919

163-171 Piersfield Tenroce

0191 493 2520

0141 332 9231

01452 417 948
01472 354435
01482 223161

0208 518 4286

0113 231 0400

01304 373 434

01332 290931

50 Lobley Hill Road
GLASGOW
iﬂu |‘| W»vmm kd

U

8-10 Holderness Rood

746748 Eastorn dve
EE

227-229 Kirkstoll Rood

01382 225 140 |LONDOI

69 Melton Rood
LIVERPOOL

EE Landan Road

0151 709 4484

020 8803 0861
ﬁ I{nndul Parade, Edmontan NIB
020 B558 8284
503-507 Lea Bridge Rood, Leyton, EIO
LONDON 020 7488 2129
100 The Highwoy, Docklands

01622 769 572

MAIDSTONE
57 Upper Stone Street

MANCHESTER 0161 941 2666
71 Manchestor Road, Altrinchom
MANSFIELD 01623 622160
169 Chestesfield Rood, South
MIDDLESEROUGH 01642 677881
Mondale Triangle, Thornaby

HORWICH 01603 766402

[Haigham Sereet
HOTTINGHAM 0115 956 1811
eot
01733 311770

211 Lower Porlioment Str
PETEREOROUGH
417 Lincoln Road, Millfiehd

01752 254050
58-64 Embankment Rood
FOOLE 01202 717913
137139 Bournemouth Rood, Parksione
IUITH 23 9265 4

77
277-283 Copnor Road, Copror
FRESTON 01772 703263
53 Elu: stl Foad
OI 14 258 0831
-I‘Ia I.ondun Road, He
FTH 023 8055 7788
S516-51 8 Porl

towood Roo

STOKE-ON-TRENT 01782 287321
382396 Waterloo Road, Hanl
30 6191 10 8773
13-15 Ryhope Rood, Grangstown

SWRNSI}l 01792 792969
7 Somlet Rood, Lansomlet
SWINDON 0179340717

020 8892 9117

01902 494186
o

01905 723431

21 Victoria Ry
TWICKENHAM
83-85 Heath Rood

For security reasons, calls may be manitored, All prices correct at time of going to press. We reserve the right to change products & pnw at tlme Al offers subject to availability, EXOE.

Collect from your local I:rnmh

Clrdar from www.. machmmurl co.uk

SR s
YELEPHIONE 0845 450 165¢ LLOEAL RATE) )
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MODEL ENGINEERING AND
MODELLING EXHIBITION

NorthernlEventsiArenat=tA169]Pickering
Friday/23rdReiSaturday/24thie}Sunday25th
SEPTEMBER 2005

" MRRENRTOOLIPOST, : Y _
indexes in seconds. Max capacity 2° (S0rmm) y IV I LT

| Kit includles casti fastervers and spril
“ogether nﬂ:h':?l"ﬂul required hrm
G H Thomas and Riley turrets

o e 'ﬂ N pecialist =
L]
m
Enjoy a day with us at the ~“<Fk, =1 []
MYFORD OPEN ' :
HOUSE
Wednesday 26th October OPENING TIMES
to Friday 23rd September ........ 10am - 6pm
Saturday 24th September ....10am - 6pm
Saturday 29th October 2005 Sunday 25th September ...... 10am - 4.30pm

0115 925 4222 £6.00

. OVET 656 it iaviasaesins e Reasasemuias £5.00
or e-maill Under 16’ (accompanied) «............oo..... £2.00

sales@myford.com BODK NOW!
for further details amiance kst S naan|

Information Hotline
01751 473780 All major Credit Cards Accepted

FOR THE LATEST EVENT NEWS
www.theevenisoffice.co.uk
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/ NEW NORTHERN )
SHOWROOM

Unit G14 Warrington Business Park
Long Lane, WARRINGTON WA2 8TX.
VISIT OUR ALL-NEW WEBSITE,

WITH SECURE ON LINE PURCHASING
OF THE ENTIRE PRODUCT RAMNGE.

www.warco.co.uk /

* Four way tool post

BH-600 Lathe

ONLY £1,600 inc vaT & Delivery

For a limited period we will include
a revolving centre, tailstack drill
chuck and a set of 12mm index
lathe tools FREE of charge!

Optional equipment

sQuick change tool post hardened and
ground, supplied with 3 tool holders and
parting off holder with blade £170 inc VAT
with fitting kit to suit BH-600 fitting

= Coolant system £130 inc VAT

* Tailstock die holder £39 inc VAT

+ THE ULTIMATE MODEL ENGINEERS LATHE \

+ HARDENED AND GROUND BEDWAYS

+ TAPER ROLLER BEARING HEADSTOCK SPINDLE
« TEE SLOTTED CROSS SLIDE

+ POWER CROSS FEED

+ NORTON THREAD CUTTING GEARBOX

+ 2HP SINGLE PHASE MOTOR

+ BACK GEAR WITH 50 RPM LOW SPEED

+ 1 3/8" SPINDLE BORE

SUPPLIED WITH ACCESSORIES AT NO

EXTRA CHARGE

+ 63 JAW CHUCK

+ 874 JAW CHUCK

+ 10" FACE PLATE

+ FIXED & TRAVELLING STEADIES

+ FOUR WAY TOOL POST

+ IMP/MET THREADING

+ STAND, COOLANT TRAY, REAR SPLASH BACK

* CENTRE HEIGHT 4"
+ DISTANCE BETWEEN CENTRES 14
+ SWING OVER CROSS SLIDE 5”

+ SPINDLE BORE. 3/4" CLEARANCE

* INDIVIDUAL ACCURACY TEST REPORT

3 \ ONLY £1,450
UPPLIED WITH: i
BV-20 Lafhe + 4" 3 JAW SELF CENTERING inc VAT & Delivery
CHUCK SUPPLIED WITH POWER
ONLY £535 inc var & Delivery +4°4 JAW INDEPENDENT FEED TO X TRAVEL AT
FIXED STEADY HoEXTRACOST
* FULL ENCLOSED GEARED HEADSTOCK « TRAVELLING STEADY + ILLUSTRATED WITH
* SPEED SELECTION BY LEVER + FACE PLATE OPTIONAL D.R.O AND
* PRECISION GROUND VEE BEDWAYS » FOUR WAY INDEXING TOOL POST POWER FEEDS
+ LARGE BORE SPINDLE RUNNING ON + 3MT AND 2MT DEAD CENTRES +« TABLE SIZE 26" X 6"
TAPER ROLLER BEARINGS » METRIC & IMPERIAL THREAD < MOTOR 1 /2 HP
» COVERED LEADSCREW CUTTING CHANGE GEARS - AVAILABLE 3MT RS -
SPECIFICATION: * SET OVER TAILSTOCK FACILITY * SWARF TRAY \_METRIC - IMPERIAL

* REAR CHIP GUARD

+ SAFE ELECTRICAL INTERLOCKS TO CHUCK

GUARD AND GEAR TRAIN COVER

+ SPINDLE SPEEDS (6) 140/1710 RPM « HEADSTOCK TAPER 3MT « TAILSTOCK TAPER 2MT
+ RANGE OF IMPERIAL THREADS 8-24 TPl RANGE OF METRIC THREADS 0.4MM - 3MM
* MOTOR 1/2 HP 1 PHASE + DIMENSIONS 38 LONG x 19'WIDE x 15" HIGH « WEIGHT 230 LB

Warco Mini Lathe

ONLY £375 inc var & belivery

+ 31/2" CENTRE HEIGHT X 12
BETWEEN CENTRES

+ SUPPLIED WITH 3 JAW CHUCK

+ FACEPLATE

+ THREADCUTTING

+ COOLANT TRAY AND SPLASH BACK

+ VARIABLE SPEED 0-2500RPM WITH
BACK GEAR FOR MAXIMUM
TORQUE

+ HARDENED AND GROUND VEE BED
WAYS

+ ACCURACY TEST CERTIFIGATE
WITH EACH LATHE

+ RELIABLE USA BUILT PRINTED
CIRCUIT BOARD - THE HEART OF THE
MACHINE

+ OPTIONAL ACCESSORIES STEADIES
AND VERTICAL SLIDE.

Special offer
Tailstock drill chuck and TCT indexable
Q\e tool set with each machine.

WM-16
- 6' CENETNREEHNELGH; o0 ON’.Y £998-00
CSUPLIED WTH: inc VAT & Delivery
LSt oD TACE PLATE VARIABLE SPPED MILL
g éi%nfé's? Lt TABLE SIZE 20" X 7"
: TILTING HEAD
PACE Curer SPEEDS 0-3,000

“F

Warco WMT 300/1

ONLY £799 =il A

ACE
« LATHE TOOL SET
= IMP/MET THREADCUTTING

Warco WMT 300/2

ONLY £1399 inc var & peiivery

-Ranwbleguphedulomﬂém

swing 38mm spindle bore
* Supplied with 3 and 4 jaw chucks | Also available
* Face as 750mm
* Fixed and travelling steadies between
» Coolant system centres.
* Halogen lighting £2,990.00

* Telescopic leadscrew covers

>

VMC Mill

&

ONLY £1099 inc var & pelivery ONLY £550
E CAPACITY AND: " 3
ACCESSORIES AS THE inc VAT & Delivery
WMT-300/1 WITH THE ADDED
BENEFIT OF A LARGER
MURRIAS
E Table size 654mm x 150mm
0 SADDLE AN LEET HAND Longitudinal travel ~ 455mm
THREADING FACILITY. Cross Travel 145mm
Spindle Stroke 90mm
Spindle Taper 3MT
w WMT 500 Diameter of Spindle  63.5mm
urco Diameter of Column B66.65mm

Throat

SIMILAR TO THE SPECIFICATION -l mgaie
;&a%ﬁsﬁo&m FEED o spindle to table 320mm
Height with head at top “
Lt A R wen  ZX=15 Milling
MILLING CAPACITY. Width T75mm
ooy = Machine
hSﬂmn-dla gpeeds 400-1840
otor 1 phase 1/3hp with F/R switch
Delivery UK-Mainland Weight 2951b

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

l\ Head tilting 90-0-90 worm gear tilt mechanism /
’ ™
J ﬂ-’ 5} 9

Warco, Fisher Lane, Chiddingfold, Surrey GU8 4TD Fax: 01428 685812




Northern
Showroom

It is always gratifying when, after making
an introduction, the two parties progress
to a constructive relationship. A couple of
years ago at the Donington Exhibition, |
was able to arrange a meeting between
George Newton, of Newton Tesla, and
Roger Warren, of Warco. This lead very
quickly to an arrangement, by which
Newton Tesla would supply inverter drives
tailored for a number of Warco machines.

One of the difficulties for prospective
Warco customners in the north, who want
to see and touch before buying, has been
the long distance to the showroom at
Chiddingfold, in Surrey. To address this,
Warco has teamed up with Newton Tesla,
to open a new showroom, stocked with
almost all of the machine range, in
Warrington, immediately adjacent to the
Newton Tesla complex, just five minutes
from the M62. On arrival, customers
should go to the main reception, from
where George Newton or one of his
colleagues will take them to the new
showroom.

Orders will be despatched from the
main works, which will also continue to
handle telephone sales, spares, and
despatch enquiries.

More Data from
Colin Usher

In his article elsewhere in this issue, Chris.
Fouweather pays tribute to the utilities
software developed by Alan J. Munday.
Colin Usher has been in touch to advise
that Alan has been busy again and has
produced a package for easy access to
thread data. It's available on Colin's
website. Apologies to Colin, but | can
never remember the correct website
address, however, using Google and
searching UK pages for Colin Usher
always gets there very quickly.

From Paper Engines

to Paper Cars

During and after the 39-45 war, the Merlin
engine was affectionately known within
Rolls-Royce as the “Paper Engine” since
the weight of paperwork massively
outweighed the engine. Are we heading
for a similar situation concerning motor
vehicles? Not long ago, a motor enthusiast

October 2005
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friend phoned me, concerned by a rumour
that there was a July 1st deadline for
changing to new format registration
documents, with the threat of an £80
penalty for non compliance. It seems that
he was right regarding the deadline, (after
which the existing V5 has no validity) but
no information has come to light about a
penalty (yet), although the possession tax
still looms. Not so many years ago, one
log book was issued for a vehicle, and that
single document stayed with the vehicle
throughout its life, via the various owners,
providing a useful potted history. We then
moved to the one page V5, (replaced for
each change of owner or address or
specification) which is now replaced by the
two page V5C. In addition, further
unnecessary paperwork and postage costs
{not to mention penalties) are generated
by the SORN system. No doubt this is all
worthwhile job creation.

It is interesting that the rumour of an
unannounced penalty charge did not
surprise any of the people contacted.
Motor/motorcycle/motorsport enthusiasts
are all too often an easy and compliant
target for yet more stealth taxes. If French
farmers were the prey, DVLA would be
rapidly submerged under a vast pile of
steaming dung.

And then the
Workshop Police?

| am told that some bright spark in
Whitehall has come up with the idea that
workshop machinery should be registered
in much the same way as cars. Apparently
this has been set off by worries that
decommissioned or replica firearms could
be turned into active weapons.
(Presumably by an army of disaffected
octogenarians) If so, then this would have
serious implications for all model
engineers. All such schemes cost massive
amounts of money to set up and
administer, so who pays, and how much?
What machines should be covered? To be
properly effective, it would have to cover
every Black and Decker drill, since with
attachments and ingenuity, even these can
be converted to operate as precision
lathes. An email query on this to a
government contact is at the time of
writing still, after several weeks,
unanswered.

This looks like yet another hair
brained idea spawned by a civil service
bureaucrat, probably holding an Oxbridge
“first” (history, arts, or political science?)
but with zero qualifications as regards
practical life experience; clearly not
enough to do and teo much time to think
(but without the attention span to properly
think through). For my money, because of

THE
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the growing numbers of metal detectors,
the future threat in unauthorised firearms
will come, not from reactivated replicas,
but from new high tech designs using
ceramics, carbon fibre and advanced
plastics. Thinking laterally in terms of
weapons of modest destruction, just
consider the possibilities open to any anti-
social teenager with radio controlled plane
and a box of fireworks.

Midlands Model
Engineering
Exhibition

Now in its 28th year, this highly respected
show mowves from the previous site at
Donington to the Warwickshire Exhibition
Centre at Leamington Spa. One exhibit,
which will be of particular interest to MEW
readers, is the “The George Thomas
Tribute”. Through the efforts of Bob
Studer, Bill Bennett, and Neil Hemingway,
a complete collection of the GHT creations
will be assembled, mainly showing the
builder's own prototype examples. In
addition, his own Myford lathe complete
with attachments, and his Union tool and
cutter grinder will be shown.

Other displays, which will appeal to
those, whose interests are less oriented
towards stearmn power include clocks, a
section devoted to i.c. engines, and
another to gas turbines. It is understood
that this may be the last opportunity to see
the Gerald Smith collection of i.c. engines
as a complete entity, as it is likely to
offered for auction later in the year. More
information will be found in the pull out
supplement in the centre of this issue.

75th Model
Engineer Exhibition

Later in this issue, you will find the entry
form for the exhibition. Established in
1907, this will be the 75th in the series, and
will again take place at Sandown Park.

While support for the show in terms of
quantity and quality of models grows
consistently year on year, the number of
items appearing in the Workshop
Equipment classes forms a relatively small
proportion. As before, | would emphasise
that such devices are welcome even (or
perhaps particularly) when they are clearly
produced with function in mind, rather
than to “exhibition finish”. Again, for those
unwilling to step into the competition
arena, entries in the Loan category are
equally very welcome. Novel ideas or their
unusual execution, on show at exhibitions,
are just the catalysts to spur others on to
further endeavours.
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CNC FOR FREE
(well almost)

l Power supply and stepper drivers.

Background

Many model engineers will have
considered CNC but are put off either
by the cost, the complexity, the
learning curve or a combination of all
three. | was one of them but about a
year ago, Dave, a friend of mine,
persuaded me that we ought to have a
go. At the time | did not expect to have
any personal requirements for such a
facility, as most of the things | make
are one off’s. | then began to think |
had missed the point, as whilst the
industrial requirement is for the rapid
production of many of the same item,
a CNC machine will allow the amateur
to make things which he cannot do
easily by manual methods e.g. 3D
machining.

One thing | must stress is | have
no professional experience in this field
but | hope to record our trials and
tribulations. The result is a small
machine capable of milling a 6x6x2in.
cube. The whole thing was built from
the scrap box with the exception of a
few sintered bushes and some of the
electronics. It is not state of the art, fast
or big but it does allow one to draw a
part in a drawing package and machine
the result. It is eminently scaleable to
suit your requirements and the
principles could be applied to a lathe
or spark erosion tool. The total
investment in the project was less than
£50 (this is not a mistake).

The complete CNC
Pucka ge

he basic principles have been set out on
a few occasions in MEW but | will briefly
touch on the important elements. Many
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high end systems use closed loop control
employing servo motors with encoders for
speed and accuracy but they are outside
the scope of this article, which will
concentrate on stepper motors. In order to
make a complete CNC system you need
the following elements

1.  Adrawing package (CAD), unless
you propose to write code
instructions manually. (This is quite
feasible but can be time consuming
for more complex parts)

2. Some means of converting the
drawing to a language that the CNC
machine understands. This is
normally a DXF to G code converter
but there are many other variations,
e.g. HPGL, on which CompuCut, is
based.

3. Ideally, a means of simulating your
tool paths without cutting any metal.
Without this, you would first have to
do a dummy run, either cutting air
or perhaps a piece of MDF or plastic.

4. A program to drive the stepper
motors from the G code.

5.  The electronics to drive the stepper
motors. Some of the commercial
packages combine functions 2,3
and 4

6. A power supply to drive the motors
and electronics.

7 A computer with a parallel port.

1. CAD

This is just the drawing package element,
which could be either 2D or 3D.The good
news is that there is a number of free 2D

Chris Fouweather describes his
low budget approach to multi
axis CNC machining

drawing packages available for download
on the internet. Some of these are detailed
in reference 1. Having drawn your part you
normally save the result as a DXF file,
which appears to be the most popular file
format for the next step. Possibly one of
the easiest packages to learn is
Autosketch, which is sometimes given
away free with computer magazines.
Learning a CAD package can be time
consuming but it is essential to make any
progress. If you already have a drawing
package, which can output DXF files you
are in business.

2. DXF to G code
converter

As with all programs for CNC these
packages can be anything from free to
thousands of pounds. One very simple free
Windows program is Ace Converter
(reference 2) which whilst only suitable for
2D work is perfectly adequate for our
purposes. A description of the various
standard G codes is included in an article
on CNC by Peter Rawlinson in MEW 69. It
should also be pointed out that it is not too
difficult to write G code instructions in
Windows Notepad. Dick Stephens has
described the Desk CNC and Deskam
software in various articles in MEWV.

3. Simulation

It is fair to say that most of the expensive
packages will have some form of
simulation facility built in but there is a
free down load. (reference 3)

4. Software drivers

There is a big issue over whether these
drivers should run in Windows or DOS.
This is not the place to start a war. If you
intend to run your program on an older
cheap lap top or office cast off, in keeping
with the overall cost of this project, then
DOS is probably a pre-requisite. If however
you purchase some Windows software
then the chances are you will be
purchasing a computer (preferably a laptop
for the convenience) with a processor
speed of over 1Ghz. For the present | have
used the free downloadable version of
TURBOCNC (reference 4) which, so far as |
can see, does everything that a model
engineer could ask, on more axes than his
brain could handle and with enough speed
to satisfy the most demanding. Its only
disadvantage is that it runs in DOS.

Model Engineers’ Workshop



2. Detail of enclosure with three drivers.

5. Electronics to
drive the Stepper
motors

Stepper Motors can be either bipolar,
unipolar or hybrid and this has a bearing on
your electronics. Generally bipolar motors
are more powerful than unipolar ones for
the same size and the hybrid motors can be
run in either configuration. As surplus
motors are cheaper than new it may be
necessary to work with what you have.

In simplistic terms the electronic
circuitry to drive unipolar motors is much
easier than that for bipolar motors
especially when combined with a cheap
microprocessor. One further complication
is stepper motors are generally not run at
their marked voltage and current ratings.
Their speed and torque characteristics
are improved by running them at
elevated voltages considerably higher
than the rated figure. In consequence you
either have to add dropper resistors or
use pulse width modulation (PWM).
Dropper resistors generate heat, wasting
energy but PWM costs more. A simple
controller using dropper resistors, which
should be adequate for many purposes,
may be obtained from reference 5, below.
One further enhancement is micro-
stepping which allows a 200 step motor
to work with up to 1600 steps or in some
cases even higher. It will complicate this
article too much to go into micro-
stepping but suffice to say it does have
advantages but with a financial cost. | do
include references to home made micro-
stepper systems (reference 6) but | have
no experience of their use. Other
alternatives are available, such as the
commercial ready made or kit (reference
5) and a complete DIY project (reference
7). In reality there is not much difference
in price between any of them unless you
happen to have a big electronic scrap
box. The commercial version comes out
at about £11 in kit form with the
advantage of an onboard pulse
generator, which allows you to test the
steppers and the mechanical aspects
without using the computer. Photo 1
shows the completed commercial stepper
motor drives with a computer power
supply and a closer view of the driver
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electronics is given in

Photo 2. The connections to the
computer and stepper motors can be
seen in Photo 3. A single DIY stepper
motor driver is shown in Photo 4. There
is not much to it just 4 mosfets, b diodes
and a microprocessor. It is a good idea to
have separate leads to each motor to
avoid any cross talk between each lead.

6. Power supplies

Most amateurs seem to use computer
supplies for a 12v and 5v supply. We
paid a visit to the local computer shop
and came away with 9 for absolutely
nothing. Only four worked but by
stripping out the electronics from the
duds you have a perfect box for the
electronics, which matches the power
supply and contains a fan to cool the
control mosfets. We also used one
working power supply for the de spindle
motor drive. The completed electronics
and power supply can be seen in Photo
1. There can be a problem with them
however in that some do not put out the
full 12v unless the 5v supply is loaded
with a resistor. Full details on conversion
can be found here (reference 8). Even if
you have to purchase a computer power
supply they are inexpensive from CPC
(reference 9) or a computer fair.
Conventional transformer power
supplies at the currents we are
considering can be expensive.

| would add that unless you are
confident of your soldering capabilities
you should not venture inside the box as
they are switched mode supplies with the
full mains voltage on the board. One
further issue is that because they are
switched mode supplies you have to start
the milling spindle motor from zero
current otherwise the supply trips out. You
cannot just switch on the motor to full
power. No problems have been
experienced with the stepper motors. One
further source of a cheap power supply is
a large current battery charger but because
they contain a conventional transformer,
they are considerably larger, and will need
a big smoothing capacitor of something
like 5000uf. The 5v supply for the
electronics can also be produced by using
a 5v regulator such as a 7805 or a dc/dc
converter.

3. Connector sockets on driver box.

Other software

It is truly amazing the amount of free
software available for legitimate
downloading including AutoEditNC which
is a Windows program to assist in the
creation and testing of Numerical Control
programs in the G and M code format (M
code covers items such as end of program,
pause, etc. It is a specialised text editor
with NC code creation tools. It will
simulate the mowvement of the machine
tool so that you can test your program.
Download from
www.betatechnical.com/autonc.htm
Another potentially useful program
allows the conversion of drawings to
vectors and hence enable you to convert
your drawings into a form with which the
CNC machine can operate. See Reference
10. Software to convert grey scale bit
maps to G code allows you to engrave
photographic images. See Reference 11

The milling machine

At the start of this project we had no real
idea whether any of this would work but in
any event my friend only wanted a small
machine for engraving and milling
aluminium. Most home grown machines

4. A single DIY stepper driver.
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5. Completed machine, viewed from above.

of this size tend to use commercially
available rotary tools such as a Dremel ar
its cheaper clones. This did not seem a
good idea, as the bearings in many of
them are not designed for side loads. They
are also large which significantly increases
the overall height. To that end | built a
small ball raced spindle driven by a
toothed belt and machined the nose to
take collets from a rotary tool. The motor
used was a 150 watt DC model motor
(speed 600) which is available from most
model shops.

| was pleasantly surprised at the run out
on a 3mm tool but | suspect that that is
just luck. A better solution would be to
machine the nose for ER16 collets which
are starting to drop in price Also as my
friend is as frugal as | am, he salvaged
several scrap printers containing 48 step
unipolar motors. At a first inspection they
did not look too impressive but on
connecting them up to the driver they
looked viable. In conjunction with a Tmm
pitch lead screw the minimum movement
on the table is about 0.0008in. per step,
which seemed more than adequate for a
first try. Despite their humble nature these
motors have remained in place for a year
before the acquisition of something more
suitable via EBAY. However | cannot really
recommend their use.

Construction

Initially | found a commercial product
based on flat mild steel sections and
attempted to copy it, but it was not long
before | discovered the dreaded stick slip
and the idea was abandoned. The
resultant machine is based on sliding
circular slides with bronze bushes. It is
not ideal but it does enable you to make it
fairly accurately by boring all the
duplicate parts in a conventional milling
machine using stops at each end. | do not
propose to give a blow by blow account
as its contruction is self evident from
Photos 5-6. All of the motion screws are
6mm x1mm pitch in bronze nuts which
should have had backlash compensation
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but the desire to see it work overtook us,
and | am only now in the process of
making the anti-backlash nuts. A selection
of jobs for illustrative purposes is shown
in Photo 7 — a 3D male mould for a
propeller, a knob, Photo 8 which Dave
insisted on making on the miller rather
than get me to make a form tool, a
stencil, Photo 9. The stencil is supposed
to generate the outline of a dove but
some detail was lost because the cutter
used was too large.

The commercial stepper drivers
referred to above are rated at 6amp. but |
would be fairly certain that with this

6. Front view of machine, clearly showing
gantry arrangement.

current draw they would require heat
sinks on the mosfets. | have driven them
at 2.bamp. without any sign of heating.
You should check carefully if you are
running at higher currents. Remember
with unipolar stepper motors it is each
phase which draws the motor current
and at rest a Tamp motor would draw
2amp as two phases are energised. One
thing | did not realise is that all stepper
motors generate a considerable amount

8. A small knob, (to prove we could, but
which might have been more quickly
made on the lathe).

9, Stencil milled from sheet,

Model Engineers’ Workshop
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10. Menu screenshot from Master Utilities

of heat. The conventional wisdom is that
if you can hold one without discomfort
they are ok.

One thing | would strongly recommend
is to make the gantry arrangement
adjustable so that the final step would be
to place a box angle plate on the table and
clock all three axes. | seem to recall that
the late George Thomas had a box angle
plate, which he had purchased and did not
find it useful. For setting up three axis
milling machines it is close to perfect.
Once alignment had been obtained a few
dowel pins stopped everything moving

One further item | found useful was a
structural adhesive. Most of the gantry is
constructed from aluminium. In itself it
was probably not strong enough or did not
have enough mass to damp vibrations. |
therefore made extensive use of Loctite
330 multibond structural adhesive to add
further aluminium sections, which were
drilled through and bolted when dry. It was
a good use for a whole load of surplus
aluminium bar | had in the scrap box.

| am so impressed with Dave’s machine
I'am in the process of making one for
myself. In the light of experience, | will use
linear bearings but other than that, the
overall design will remain the same.

Master Utilities
Program -
Reference 14

Just as | start to finish this article | have
come across the software utilities
(Master) of Alan Munday. In the first form
| saw it (wersion 9) it was remarkable but

11. Toolpath for clock numerals.

Bedaw

12. Menu for clock face numerals.

in the latest version it is exceptional. This
is how software should be. It runs in
Windows and has an opening menu with
a whole load of canned cycles which
demonstrates that he put a great deal of
thought and time into the project. Where
else would you find the parameters for
milling a clock face with a few mouse
clicks? It even allows you to see the
simulation on screen. In its latest version
it even imports DXF and G code files
directly. At present it does not have
offsets for the tool but that can be taken
care of in the drawing. A fine piece of
work. | think on my Mk 2 milling machine
| will set up the stepper interface such
that it is ready for the Master program.
TURBOCMC can be configured in software
such that it will work with almost any of
the output connections to the parallel
port. Thus | can use the same interface for
any program. The entry menu of the
program is shown in Photo 10. To
demonstrate its versatility | have
reproduced screen shots of a few of the
canned cycles including engraving a clock
face Photo 11, with its menu Photo 12, a
crossed out clock? wheel Photo 13 and a
“C" spanner Photo 14.
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Connections for
master program

Printer Port pin usage is:-

OUTPUTS: pin 4= X direction, pin 5= X
clock, pin 6= Y direction, pin 7= Y clock,
pin 8= Z direction, pin 9= Z clock.

INPUTS: The program responds to the
total change in input, not to pins
individually, so any of the input pins 10,

11, 12, 13 can be used for X, Y, Z end-stops
and an Emergency Stop Switch.

Consequently, DO NOT HAVE ANY
STOP SWITCHES ENGAGED WHEN YOU
START THE PROGRAM.

All of the connections refer to a
standard parallel port connected to the
stepper interface via a 25 pin to 36pin
printer cable .At the printer connection end
(i.e. the 36 pin) pins 33,14-30 are
connected to each other and the Ov ground
of the stepper motor electronics and also
the power supply ground.

It should also be pointed out that
computer parallel ports are somewhat
delicate in electrical terms and not
designed to drive large currents. Before
connecting up double check all wiring. It is
not that difficult as there are only two

irssssdanadn T = -
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13. Toolpath for crossing out wheel.
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14, Toolpath for “C” spanner.
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THE LATHE ONLY
WORKSHOP &

In this, the second of the series,
Harold Hall describes a Simple
Grinding Rest

n the introduction to this series in the

last issue | stressed that attempting to

carry out milling on the lathe with

blunt cutters was not to be
recommended, due to the additional load
this places on the relatively light weight
machinery. Because of this, it seems
sensible to start the constructional items
with a device for sharpening, end mills.

Fully sharpening an end mill though,

demands quite complex equipment and
most workshops get by, using much

simpler methods, or alternatively have their

cutters sharpened professionally. The basic
rest described in this article will though
give good results when sharpening the end
teeth and having done this, the user will
find an appreciable improvement in the
cutter's performance, particularly when
surfacing. Sharpening the sides is really a
task for a fully fledged cutter grinder, but
some simpler methods do achieve
acceptable results. You could consider
adding to the rest the accessory (Ref.1) |
developed for a much more involved rest.

Having emphasised the application to
end mills, | should add that the rest would
be of considerable help in sharpening
many items of workshop equipment from
screwdrivers to the more complex items
such as lathe tools.

Common design
feature

A common feature on many grinding rests,
both commercial and those for
construction in the home workshop, is the

1. Three typical grinding rests, two commercial, one made in the workshop.

method of adjusting the angle and distance
to the wheel. This invariably consists of a
link, or links, pivoted at both the base and
the rest's table. Photo 1 shows two
commercial rests, together with the Hart
design that was available for many years
for home workshop construction. All
exhibit this design approach.

Whilst this concept is very versatile, in
use it is more demanding to set up than
would first appear to be the case. Primarily,
the lower pivot adjusts the distance to the
wheel and the upper pivot the angle to the
wheel. However, it will be obvious that each
will have an effect on the setting of the
other. Initial set up is therefore a case of
trial and error, a case of set distance, set the
angle, reset distance, reset the angle, and
repeat until the desired result is obtained.

Problem overcome

The method of overcoming this situation
adopted in this article is to make the

method of setting the distance to the
wheel a linear one rather than angular.
This should be obvious from the drawings
and Photo 2. All these rests, attempt to
overcome many of the disadvantages of
totally free hand sharpening without the
complexity and cost of a tool and cutter
grinder. A few examples of how this is
achieved are given at the end of the article

Manufacture

This item is ideally suited to being made
using a lathe and vertical slide and is a
good starter item to gain experience in
working methods. Much of the work is
very similar so it will be warthwhile
working on many of the items in parallel
rather than one at a time. It will though be
necessary before you commence work on
the item to decide whether the height of
the rest as drawn will suit the grinder with
which it is to be used. In my case it is
being used with a 150 mm grinder having

2. The completed rest.

3. Finishing the two cut edges of the rest’s‘
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4. The metheod of finishing the ends of the
various rectangular bars required.

its spindle 170 mm above the mounting
surface. If being used at an appreciably
different height, items 14 and 15 may need
their lengths changing. As our editor
commented recently, double ended
grinders are nowadays available from
numerous sources at very low prices.

Rectangular bar
parts

With the exception of the feed screw
bearings, cut the rectangular bar items to
length plus a little for machining. The cut
edges of the table will be too long to
machine using the method proposed
below, so prior to assembling the vertical
slide, machine this using the technique
seen in Photo 3. The photo shows that the
faceplate is fitted to the lathe, it is though
not left over from a previous operation but
is there for a purpose. An engineers
square off the faceplate was used to
position the edge of the table not being
machined ensuring the machined edge will
be square to it. The height of the packing
is not crucial providing the workpiece is
within the diameter of the cutter. Do

s ss s n =

HARDWARE:

H1 - M3 x 5 SOCKET GRUB SCREW, 2 OFF

H2 - M3 x 12 SOCKET CAPSCREW, 10 OFF

H3 - 256mm PLASTIC BALL, M6 THREAD, 1 OFF
H4 - M6 x 40 SOCKET CSK SCREW, 1 OFF

H5 - M6 STEEL FULL NUT/WASHER, 5 OFF

H6 - M6 x 20 SOCKET CAPSCREW, 1 OFF

H7 - M3 x 12 SOCKET CAPSCREW, 2 OFF

HB - M6 x 20 SOCKET CSK SCREW, 3 OFF
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though remember that if the table is at the
lower half of the cutter, feed will be from
the rear forward, and if the upper half,
then from the front towards the rear,
thereby ensuring that the feed opposes the
cutter’s rotation.

Mow machine ends of the remaining
iterns to length, generally as shown in
Photo 4. Note the use of the support bar
fitted in the lower tee slot, a simple but
frequently used device. However, the feed
screw bearings (5) are too small for this
set up and ideally require a vice for the
purpose. At this stage, | am assuming that
you do not have a vice for your vertical
slide, (two will be featured later in the
series) and propose the following. Take a

5. Milling the slot in the vertical bar.
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piece of bar, say 70 mm long, and machine
one end as above. Remove and cut off a
length of 11 mm and return to the vertical
slide and machine the end once more,
repeat until you have the three pieces
required. Leave the machining of the
second side till later.

Drill and countersink the hole in the
vertical bar (15) and using this, plus an
additional clamp, machine the slot, Photo
5, similarly the slot in the table, Photo 6.
Do use a 8 mm slot drill for the task, as
end mills are not suitable for making
closed slots. Having made that point |
should add that the small cutters known as
“throw away end mills” have three cutting
edges and are suitable as end mills and

6. Making the slot in the table.
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7. Making the slot in the base angle.

slot drills. These tasks are instances where
front and rear cross feed stops would be a
decided advantage. If milling on the lathe
is to become a major operation then
providing some should be given serious
consideration.

Base angle (16)

Cut a length of bright angle to 150 mm,
plus and with slot drill still in the machine
mill the 110 mm long slot, Photo 7. Use
two parallels to space the angle off the
slide and a third to keep the parallels apart,
a sort of H formation on its side. This
should enable the cutter to break through
without damaging your parallels.

Turn the vertical slide so its face is
parallel to the axis of the lathe and fit the
base angle using screws through slot just
made and machine ends, Photo 8. If your

9. The feed screw bearings were too small
to have their ends finished by the method
in photograph 4.
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8. The vertical slide has b
of the base angle.

tee nuts take larger screws you will need
to make two suitable for M6 screws. As
these will be found useful elsewhere |
would suggest making more, say six. | had
intended to machine the ends prior to
making the slot but found it impossible to
mount the angle securely in a position
where this could be accomplished. This
was largely due to the fact that with the
slide in this position its available traverse
is much restricted and it was impossible to
clamp the item in a position that would
work within that limited range. The set up
does though highlight a feature that is
often useful, especially when using a
vertical slide with its limited size. That is,
using the components own holes to take
clamping screws, see also photograph 5.

With the slide still in this position the
second side of the bearings can be
machined as shown in Photo 9. Note the
vertical fence used to position each part
accurately. This was set up using a square
off the cross slide face.

10. Making one of the dovetails. The angle
is not crucial as all the dovetails are
machined at this setting.

een turned to line up with the lathe’s axis for finishing the ends

The dovetails

Set the slide round to an angle of about 30
degrees and machine the dovetails as
illustrated in Photo 10. Do take note of the
dimensions, the inner dovetail has been
reduced from 25 mm to 24 mm and
working to the 20 mm dimension reduces
the width of the outer dovetail slightly.
Again note that a fence has been set up to
position the three parts involved, the
clamp holding the part is just visible
behind the chuck. Position the fence using
a square off the lathe's bed.

Next mark out remaining hole positions
and drill, tap and countersink as per the
drawings. Note that metric countersunk
screws have an internal angle of 90
degrees. You may choose, as | did, to use
the dovetails and bearings as jigs for
positioning the holes on the underside of
the table. The M3 blind holes in the table
being only 4.5 mm deep will probably
have to be tapped using only a plug tap.
Whilst this is not impossible it may be a
problem as starting with a plug tap is not
easy. As a result, if the first few threads are
sub standard there will not be much depth
of good thread. You could make my
tapping stand (ref. 2) that has controlled
feed that would overcome the problem. It
would also be a good project for the lathe
only workshop.

As an alternative, take a length of steel,
say 25 x 10 and around 100 mm long, and
tap an M3 through hole in the centre. With
the tap in the hole and just projecting from
the other side, locate this in a hole to be
tapped and clamp the bar at both ends
onto the table. This will then feed the tap
into the hole being tapped and should give
adequate results. To produce this very
shallow thread you will need to drill the
tapping hole as deep as can be without
actually breaking through and will need to
set the drilling machine down feed stop to
do this reliably. First, test your setting by
making trial holes in a scrap piece of steel
the same thickness as the table. If your tap
also has a pointed end you may need to
grind away a little of this.

Finally, with the vertical slide still on the
lathe, make the central web on the fence
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11. In the absence of a suitable vice the
fence carrier can be machined.as she

carrier (9), making the width of the web a
close sliding fit in the slot on the table.
Take note that although you used a 6 mm
slot drill the slot may be appreciably

larger. This is another instance where
using a vice would be easier. However, on
the basis that a vice is not yet available the
method shown in Photo 11 will produce
the required result. In this the fence carrier
is positioned snugly between two supports
and held in place with a single clamp. It
will be necessary to machine one side then
turn round and machine the other. Drill
and tap as per drawing.

Turning operations

Next stage requires some turning, but with
a difference. For this you will need a lathe
that will swing 1156 mm, either over the
bed, or in the gap if the lathe has one. The
task is to turn the ball seating in the height
adjuster (14) and head clamp (12), Photo

et 4
E, 1
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13. Reducing the cetral web of the fence carrier to the thickness of the table.

12 shows the method using a small boring
tool. The height adjuster is held to the
faceplate using a screw though one of its
countersunk holes and additionally
supported by two support pieces, one on
either side. The shorter head clamp will
require a small clamp on the end or
alternatively it could be made longer
initially with a suitable fixing hole and then
reduced to length after turning.

If your lathe cannot accommodate this
you could use a large countersink or drill a
large hole, say 12 mm diameter and very
generously remove its sharp edges. Both of
these ideas will affect the spacing of items
12 and 14 and will require the length of the
clamp spacer (13} to be changed to suit.

| have suggested that the feed screws
should be made from two parts that are
pinned together as illustrated on the
drawings. This will avoid turning long
slender diameters needing the use of a
travelling steady. However, should you

consider this preferable then make them
completely from 8 mm diameter.

The knobs are straight forward as
drawn but you may wish to calibrate the
two used with the feed screws. M5 has a
pitch of 0.8 mm so 40 divisions would give
0.02 mm per division, a common value on
metric equipment.

Assembly

First, assemble the ball between items 12
and 14, measure the spacing and machine
the clamp spacer to suit. Also place the
fence carrier in the slot in the table and
mount on the vertical slide as shown in
Photo 13, again you will need some M6
tee nuts for this arrangement. The table
will be holding the carrier against the slide
but do take care how you tighten the
screws so at to prevent the table tilting.

Whilst stationary, bring the end mill up
to the table's face and provisionally set the
saddle stop at this position. Next make a
very small adjustment to the saddle stop
s0 as to just prevent the rotating cutter
contacting the table. With that done,
reduce the central web of the carrier so
that it is only just thicker than the table.

Debur and chamfer all parts as
considered preferable and the parts are
ready for assembly, Photo 14. Do not add
any lubrication to the feedscrews or
dovetails as this will only make it difficult
eventually to clean any grinding dust from
them. Photo 15 shows the major items in
the assembled rest. Do note the nut used to
lock the countersunk screw (H14) into height
adjustor. The reason for this is that the head
of the screw is covered at some heights by
the vertical bar. | do though find that when
using countersunk screws the head grips the
countersink sufficiently for the nuts on the
other side to be tightened without the need
to restrain the head, the additional nut may
therefore be unnecessary.

Using the rest

First and foremost | must stress that only
the fine feeds should be adjusted whilst
the grinder is running, course adjustments
only being carried out with the machine
STOPPED! Therefore, initially the coarse
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14. This photograph of the finished parts shows that they are all easily made on a lathe

with vertical slide.

feeds should be used to set the angle and
locate the rest in close proximity to the
wheel. The fine feeds can then be used to
set the amount to be ground away and to
limit the mowvement in the other direction
to avoid the wheel touching parts which
should not be ground at this stage, the
other cutting edges of an end mill typically.
Having discussed in depth the subject of
using a grinding rest in previous issues
(Ref. 3) | cannot justify going into great
detail for other than the sharpening of end
mills. If you do not have access to the
issues in question then this was also
covered in Number 35 of the workshop
practice series. “Milling a complete course

A few comments are though necessary
before going into detail regarding
sharpening end mills that for simplicity
uses an unorthodox approach. First, and
probably a surprise to the newcomer, is the
fact that normally sharpening only takes
place at the corner of the wheel as

"

illustrated by Sk. 1. To ensure this is the
case the surface being ground has to
approach at a small angle, sufficient to
ensure the item being ground does not rub
along the wheel's side. An angle of 1
degree would be more than enough and is
the angle that is set by the fence (18).
Howevwer, the item being ground, at its most
simple, a screwdriver, or more complex a
lathe tool, will have its requirement in terms
of the finished angle. This angle is achieved
by setting the tool in its holder at the
required angle to the fence and is achieved
by placing the holder at an angle on a base
as can be seen in Photo 16.

With the lathe tool in the photograph
having been set up in this way, grinding
takes place by traversing the tool down the
side of the wheel guided by the fence with
depth of cut controlled by the cross feed
screw. Traverse is limited by the stop
screw in the fence and the actual position
initially established by the infeed screw.

15. A view of the underside showing the
working parts.

Depth of cut should be very small, say 0.01
mm (0.0005in.), this being judged by the
amount of sparks generated, and perhaps
any audible slowing of the wheel.
Additional depth will then be placed on
after the cutter has traversed the side of
the wheel say around five times.

End mills

The end teeth of end mills are though
sharpened quite differently, that is, they
are just plunged into the outer diameter of
the wheel with no wiping action. Of course
a wiping action would be used if they were
being sharpened on a tool and cutter
grinder. |deally the outer diameter of the
wheel will have been freshly dressed so
that it is reasonably cylindrical. In this case
it is essential that the fence is set at an
angle so that it results in the end teeth
being very slightly concave. The end mill is
held in a simple square holder and this is
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traversed down the side of the fence until
it contacts the stop screw. The infeed is set
such that at this position the end mill just
contacts the wheel with a very small
number of sparks generated. The cross
feed screw is used to position the fence
such that the edge being sharpened is
ground to the centre but more importantly
that the wheel does not contact the other
cutting edges. The holder is then rotated
90 degrees and the second edge plunged
at this setting, followed by the third and
fourth, Photo 17. The cutter can then be
inspected and if considered necessary a
little extra depth of cut placed on, the
process then being repeated.

After having been sharpened a number
of times the width of the face will become
over wide. In this case the secondary angle
should be ground first to reduce the width
using the same process but at an increased
angle. Then the cutting edges can be

sharpened. As a guide, a primary angle of
about b degrees and a secondary angle of
10 to 15 degrees would be about right in
the absence of more precise requirements.
The rest’s table should be set such that
the angle at the height at which grinding will
take place conforms to the required angle.
This is easily done as illustrated by Sk. 2.
The holders required for the end mills
consist of a piece of 25 mm square steel
around 50 mm long. This should be bored a
close fit for the cutter shank and concentric
with the sides. A single grub screw is
included to securely fasten the cutter in the
holder. Photo 18 shows three holders, one
with end mill fitted, note that the cutting
edges are arranged to be parallel with the
holder’s sides. Cutters having three or six
cutting edges, typically dovetail cutters,
small end mills, etc., can be held in a
hexagonal holder, but for this a much thicker
fence would be required. Dovetail cutters do

not have a helix, so the sides can also be
sharpened, as can also tee slot cutters.

The photograph also shows a holder for
square items, typically a lathe tool as
shown, and another for round items
holding a screwdriver. These are fitted at
the required angle onto the base that is
shown in the centre of the photograph.

Both the grinder and the rest need to be
mounted on a robust base so as to avoid
movement due to the forces necessary to
hold the cutter in place. However, do not
be too firm with your positioning of the
item being sharpened, as this will cause
the rest to flex a little, causing errors from
tooth to tooth.

Having made the rest you will certainly
find it helpful in maintaining your cutters in
good condition for the remaining projects
in the series, an economy toolmakers vice
being the subject in the next issue.
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An important lesson
Whilst not directly relevant to this article it
is worth commenting on a condition that
can cause extreme problems if it is not
taken account of. Readers may have noticed
that in photograph 14 there is evidence of
some parts being machined on their main
faces even though they are called to use bar

18. Some typical accessories for use with the grinding rest.

purchased the correct sizes for the job in
hand. This has resulted in me acquiring a
large amount of steel in many different
sizes. Wishing to see the stockpile reduce |
have decided to use what materials | have,
even where this necessitates bar being
machined down to the required size. For
the dovetails typically, | used 10mm

material of the required size.
Having made many items from stock
materials in the past | have almost always

material that needed reducing to 8mm.
Being aware of the problem | first reduced
the material to around 8.5mm and as a

Tee slotted cross slides

In the last issue, | commented on the desirability of a tee slotted cross slide particularly
for workholding when milling in the lathe. Earlier, issue 105, (Scribe a Line) contained a
letter from me appealing for information on current suppliers of these items. If your
lathe is not fitted with a T slotted cross slide then the first place to approach is
obviously the supplier, or manufacturer, of the lathe to which you wish to fit one. If not
available from this source then the following may be able to help.

Slides from the following firms may cover present day machines, obsolete machines,
including smaller size industrial machines, Harrison, South Bend, Atlas, etc., some also
supply other spares, leadscrews, leadscrew nuts, change gears, etc. Mostly made to
order, slides can be supplied for any lathe providing the dimensions are available,
these can be taken from the existing non slotted slide.

“Lathe Parts” 26 Kensington Street, Keighley, West Yorkshire. BD21 1DP
Tel. 07720 870891 (Between 1800hrs and 2000hrs weekdays) E-mail
sales@latheparts.co.uk Web site www.|atheparts.co.uk

RDG Tools, 35 West End, Hebden Bridge, West Yorkshire. HX78UQ
Tel. 01422 845222, Fax. 01422 845999, E-mail rdgtools@aol.com, Website
www.rdgtools.co.uk

J Ward, 27 Trent Row, Foulridge, Colne, Lancs, BB8 7QF, Tel 01282 869262

G and M Tools, The Mill, Mill Lane, Ashington, West Sussex, RH20 3BX E-mail
sales@gandmtools.co.uk Web site www.gandmtools.co.uk Tel 01903 892510 Fax 01903
892221

Metal Lathe Accessories, PO. Box 88, Pine Grove Mills, Pennsylvania 16868, U.S.A. Tel
(814) 234 3543. E-mail mlatoolbox@aol.com Web site sc-c.com/metallathe. Readers
should note that there is presently no UK source for parts from this supplier.

I would like to thank all those readers who have, in reply to my letter in issue 105,
helped me to compile the above list. Readers may also like to consider Derek Cooke’s
alternative to a tee slotted cross slide published in MEW issue 101 page 38.

More information and parts

An extensive source of information for small machine tools (over 330 makes), including
very early machines to the present day (and remanufactured parts for some), is
available from Tony Griffiths, Wardlow, Tideswvell, Buxton, Derbyshire, SK17 8RP Tel.
01298-871633. Fax. 01298 872874. 7 days 08:00 to 23:00 GMT. E-mail
tony@lathes.co.uk. Web site www.lathes.co.uk.
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WORKPIECE APPROACH
AMNGLE SK1

_GRINDING WHEEL

SETTING SIDE ANGLE

GRINDING WHEEL
MARK GAUGE AT HEIGHT
- AT WHICH GRINDING IS
i 4 70 TAKE PLACE
o “ TABLE

SETTING FACE ANGLE

SK2 Table to wheel angle

result of this, on inspection, found that the
reverse side was decidedly concave along
its length. This is due to the released
stresses that the machining causes. | did
not measure the amount but it would have
been in the order 0.2 mm in the centre.

The second side was therefore lightly
machined, sufficient to flatten the surface.
The first side was then machined a second
time to bring the thickness to size. You may
ask why not bring it to size when machining
the second side. As machining of the first
side was accomplished gradually across its
width the resulting distortion would also
have happened gradually. The first pass
finally being bowed as on the reverse side
but the final pass being almost flat, as no
further movement would take place. The
side had, as a result, a very complex shape.
Having a milling machine | did of course do
this preparatory work on that but essentially
all the work was carried out on the lathe for
this and the other items in the series.

In making the very last item in the
series, a retracting tool holder, this
problem surfaces with a vengeance in one
of the parts. Even though it is small, some
complex machining is necessary that
results in distortion accurring.

References

1. Milling Projects for Beginners (9)
{End Mill Sharpening accessory)
MEW issue 92 Page 12

2. Tapping stand. MEW issue 105
page 12

3.  Milling Projects for Beginners (7a)
{grinding rest accessories and their
method of use. MEW issue 90
page 12, and later issues.
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TRADE COUNTER

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 which we

consider may be of interest to our readers.

TasDevil Laser Line Scanner

Arc Euro Trade

For anyone using a CNC machine, a method of digitising models is a big plus in terms
of time saved in program preparation. Most Laser Line Scanners cost thousands of
pounds and are outside the budget of most hobby enthusiasts. By assembling a
machine from readily available mass market, consumer products and providing the
necessary software to convert the generated point cloud data directly to G Code or
HPGL(CON) files, it has been possible to produce the TasDevil for a more affordable
figure.

It can be used with any CNC machine and can digitise statues or base relief models
so that they can be reproduced with a CNC machine. Simple objects like violin backs
or Windsor Chair seats can be scanned by moving the lasers and camera with the X
axis and keeping the model stationary. A 3D object that has been cast can be scanned
by placing the mould separation line parallel to the X axis. Other 3D models, e.g. a
bust of Beethoven, can be placed on the rotary table and the XYZ coordinates
extracted and converted to a G Code or HPGL(CON) file for milling.

The TasDevil is available in two parts. The hardware and the software. The hardware
assembled costs £299 and the software including detailed instructions so that you can
buy your own components {and save about £100) costs £499. Assembly from
components is simply by mounting them on a track and can be completed in less than
an hour. Details available by e-mail from allan@tasdevil.co.uk

Fireside reading

Ketan Swali has been touch to advise
that by the time this issue is published,
he should have organised stocks of
gear hobs. It is probable that both high
speed steel and solid carbide will be
available at prices substantially lower
than typical industrial levels. These will
no doubt be of interest to enthusiasts
of gear hobbing, whether by traditional
change wheel techniques, or by the
system described by Brian Thompson
in MEW Issue 108. One point that is
not always appreciated is that, for any
particular tooth size, to cut a wide
range of gear teeth numbers using
involute cutters requires the full range
of (usually eight) cutters. Conversely
when using the habbing process, just
a single hob is needed.

| have recently been passed copies of two books, each in its own way a “Classic” for
model and amateur engineers. Each has been around for some time, but the contents
are as valid today as when originally published. Both have recently been reprinted by
Special Interest Model Books, and each is a welcome addition to the editorial library.

The Amateur’s Lathe by L H Sparey

For some time | have enjoyed access to an earlier 1974 copy of this work, which was |
believe, first published in 1948. As a result, you will not find mention of more modern
accessories such as digital calipers or read outs. A photograph is given at the start of
the book, which shows the authors workshop. From it and the accompanying caption
it is evident that in keeping with the norm of the post war era, no separate milling
machine is installed, such work being done mainly on the lathe. Thus, readers with a
particular interest in Harold Hall's new series will also find much here to their liking.

Seventeen chapters entitled — The Lathe,- Choosing a Lathe,- Installing the Lathe,-
Lathe Accessories,- Measuring Equipment,- Lathe Tools,- Drills and Reamers,- Holding
Work in the Lathe,- Marking Out,- Plain Turning and Boring,- Taper Turning, Crankshaft
Turning, Disc and Ball Turning,- Screwcutting,- Milling, Shaping, and Grinding in the
Lathe,- Lapping,- Metal Spinning, Spring Winding, Turning rubber etc,- Production
Methods in Small Lathes, Care of the Lathe and Its Accessories,- guide the reader
through just about any operation that can be dreamed up for a small machine, and are
followed by an appendix which gives much useful tabulated information.

The book is copiously illustrated with both photos and line drawings, the latter
including dimensioned details for a number of accessories including tailstock die
holder, tailstock turret tool holder, and dividing head. Priced at just £8-95, this book will
be of particular interest to novices, but also to experienced machinists, as a number of
the techniques described may not be encountered in mainstream industrial training.

Model Engineer’s Handbook by Tubal Cain
This book is not a “how to”, but a compilation of useful facts, figures and tables that will
save miles of legwork and hours of hunting in other reference books. It was first
published in 1981 when calculators were in relative infancy, but this third edition, first
published in 1996 does continue to include a few pages of logarithms and instructions for
using a slide rule, apparently in response to reader demand. Beyond this, the information
amassed is generally of a timeless nature. Thirteen sections are entitled: S | Units and
Metrication,- Workshop Calculations,- Standard Tapers and Collets,- Screw Threads,-
Workshop Practice,- Metal Joining,- Properties of Materials,- Steam and the Steam
Engine,- Air and Gases,- Boiler Work,- Piston and Gland Seals,- Electrical Memoranda,-
General. Extending to 240 pages, this veritable mine of reference data is priced at £9.95.
Historically, the first book | have tended to reach for, to answer workshop questions
has been my old (1940} copy of Machinery’s Handbook, however for the future | think
that much information will be found more rapidly (and in a more up to date form) in
Model Engineer’s Handbook.

www.lathes.co.uk

In the last issue, Harold Hall
mentioned Tony Griffiths as a source
of information on machine tools.
Historically Tony has been involved in
buying and selling small machine tools
for over thirty years. The web site was
introduced originally as a sort of public
access database to augment the
trading activities, however like Topsy it
grew, and is now probably the most
respected (and visited) site of its type
worldwide, offering information on
around 330 machine types.

Tony's business has moved away
from dealing in machines to supplying
information, spare parts etc.
Information comes in the form of
manuals, parts lists, and books (e.g.
Workshop Practice series) of interest to
the amateur engineer. Spare parts are
stocked for Southbend and Boxford
lathes, with items such as feedscrews,
steadies and threading indicators
being recently added to the range.
Facilities are available to produce
castings, and even to create an
unavailable spare part from scratch.

The regular stock also includes a
range of drive belts, round, flat, and
vee. The web site is well worth a visit,
as not only does it give a mine of
reference information, but also carries
a list of sales and wants, so you may
either find a bargain or be able to
dispose of unwanted items,
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MICROWAVE

TIMBER SEASONING

Jack Cox introduces a novel approach to moisture content control.

ike Harold Hall before me, | feel a

little embarrassed about writing an

article on wood in what is

essentially a metalworking
publication but, in some cases, it may be
helpful to have at least an understanding
of the way wood can behave. Metal is a
nice stable material to work with, in the
sense that parts made to fit today, will in
almost all cases, still fit next week or next
year. Wood is basically a little less well
behaved, in that it is quite likely to change
its dimensions over time.

The main problem with wood, as
distinct from metal (or even most plastics)
arises from the fact that it can gain or lose
maisture from its surroundings, and will
‘move” (i.e. undergo dimensional changes)
as a result. If moisture is lost, the wood
will shrink; if moisture is gained, it will
swell. In the following, only the problem of
shrinkage is discussed, as this is the more
likely event. So why does it matter?
Indeed, it may not be important or even
noticeable in some cases but, where wood
and metal are combined in a model or
other artefact, or where two or more
pieces of wood are glued together (and
particularly where the assembly comprises
different species of wood), it is possible to
end up in a little trouble. As a simple rule
of thumb, it is possible to assume that
wood (of any species) will move
significantly in both ‘cross-grain’
directions, but to a negligible degree along
the grain (Fig 1a). Differential movement of
this nature can bring particular problems
with it. Consider a plain mitred joint as in
Fig 2a. If this joint is part of a frame
construction, where the free ends of the
two mating members are constrained,
then the cross-grain shrinkage, combined
with the relative lack of long-grain
shrinkage will produce the effect shown,
essentially that of an incorrect mitre angle.
In Fig 2b, which may be a wood nameplate
glued to a metal maodel, the glue may well
hold the timber dimensionally stable at the
actual joint line - but this won't stop the
wood moving elsewhere, as the drawing
illustrates.

Moisture content

The amount of moisture contained in a
given sample of timber is normally
expressed as a percentage of its 'bone-dry’
weight, and is referred to as ‘'moisture
content’. In the UK, a moisture content of
around 12% is normally aimed at; in the
USA it is nearer 8%. It is a mistake to
assume that any timber brought into a
‘home environment” as furniture or
decoration is required to be bone-dry. It
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would be equally mistaken to assume that
timber which has been “seasoned’, or ‘air
dried’ or 'kiln dried’ is immediately suitable
for conversion into a model or a piece of
furniture or whatever. The objective for
any timber used in this way must be to
make sure that the wood is in equilibrium
with its environment, in that its moisture
content must match that of its
surroundings fairly closely at the time of
introduction, or it must be allowed a
period of stabilisation in its intended
environment before being worked. The
formula for calculation of moisture content
{shown in Fig 1b} is very simple indeed,
however, making the necessary
measurements can be rather less so.
Moisture meters of various types are
available on the market, but the better
types are fairly expensive, that shown in
Photo 1 being a good example of the ‘non-
invasive’ type, in that it does not require
probes to be stuck into the wood, but is
merely laid upon a flat surface. In the
absence of equipment of this type (but
given a reasonably accurate weighing
device for small items), it is a fairly simple
matter to take a small sample of the timber
being used, weigh it, and then dry itin a
domestic oven (not a microwave type)
until its weight remains constant, at which
point, the formula of Fig 1b may be
applied. In view of the fact that one is.

CAUTIONARY NOTE

Perhaps however, a word of warning
here might be appropriate: one must
be very careful about oven-drying
many of the ‘exotic’ timbers, often
described as ‘rosewood’ (of which
there are hundreds of types, the name
often being applied to woods which
have a distinctive pleasant smell when
worked, but strictly to the genus
‘Dalbergia’). The problem here is that
the smell, which is acceptable during
normal operations, becomes quite
overpowering and positively
unpleasant, as the wood tends to
exude a viscous substance under high-
temperature conditions. It is possible
to make a domestic oven of any type
unusable for a long time as a result. [t
is better in such cases to use a hot
plate outside. For the microwave
drying to be described later, such
woods should be placed ina
disposable “oven bag’, as used for
roasting food, during the process, but
in any case, it is quite difficult to
season ‘exotics’ rapidly by any
method, and the process should be
avoided for these timbers if possible.

MOISTURE
DETECTOR

1. Typical moisture meter

merely trying to remove water, it is not
necessary to exceed 100degC by very
much. It may well be that the sample will
split and distort during the process (holly
being particularly prone), but this does not
matter.

The microwave
alternative

It may well be that ‘acquired’ timber,
particularly that recently felled, is
somewhat unknown in terms of moisture
content, the simple way of finding out
being as described above,. If the passage
of time is of minor importance, air-drying
is difficult to beat. If accelerated drying is
necessary, this is not best carried outin a
normal ‘radiated heat’ oven, however, as
the process requires bringing the entire
oven to a moderate temperature for
lengthy periods, and is not particularly
convenient or economic. A microwave
oven, on the other hand, operates by
excitation of water molecules within the
substance being heated and is ‘on” only for
quite short periods, whatever the process.

2. Wood stacked in microwave oven,
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It is therefore quite possible to make a
piece of wood unbearably hot inside and
at the same time very easily handled
externally. This can lead to the somewhat
erroneous supposition that the
microwaves work from the inside out in
some magical way. The fact is that normal
radiated direct ‘heat’ has to penetrate from
the outside and will then do so by
conduction at a rate determined by the
thermal resistance of the material being
heated (metal being low and wood fairly
high). Microwaves also have to penetrate
but, with wood, they are rather good at it,
and once inside, generate the heat ‘on-the-
spot’. The big problem is that the heat,
once generated, has to find its way to the
outside by conduction, which can be a
fairly slow process. This can lead to
timber, which appears quite normal on the
outside, being found to be discoloured and
even charred on the inside. The foregoing
is a very simple explanation of the ‘goings-
on’, but they are more complicated than
this, in ways, which neither |, nor any of
my associates, fully understand. However,
it is possible to formulate a very simple
procedure for microwave seasoning. To
begin with, a small sample of the bulk
timber is weighed, fully dried in a
‘radiated-heat’ oven, and re-weighed, to
determine initial moisture content by
means of the formula of Fig 1b. Each piece
of the bulk quantity is first weighed, the
weight (W1 in Fig 1¢) being conveniently
recorded on the wood itself, then stacked
in the oven with its companions (see
Photo 2), micro waved at full power for
one minute (and positively no longer!!),
followed by a one-hour rest period, this
process being repeated as often as
necessary to bring the wood to the
required weight (W2 as calculated from Fig
1c) and therefore moisture content. The
foregoing is based upon an 800 Watt
appliance, but | suspect that a couple of
hundred Watts up or down will not make a
material difference, but perhaps a little
experimentation is desirable in such cases.
The appliance used was also capable of
rotating the contents about one rev. per
second, a desirable feature to ensure even
heating. (One must also make the
assumption that all the wood being dealt
with is of the same original density (or
‘wet-weight’) as the small sample dealt
with earlier, and is therefore at the same
original moisture content, otherwise
calculations will be meaningless. It follows
that even microwave seasoning is not
necessarily an ‘instant’ process, but can
take days (but this is far better than
months of air-drying).

Results

Fig 3 shows a result averaged from a
number of samples seasoned during an
experimental session a couple of years.
ago (and published in sister magazine
‘The Woodturner'). The curve is highly
typical, the bumps probably being due to
the fact that, although the actual
microwaving time was only 24 minutes,
the session actually took the better part
of three days, and bedtime beckoned on
a couple of occasions, giving rise to two
extended rest periods for the wood. The
important point to note is that the curve
is tending to flatten out long before zero
moisture content is reached, and is in
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fact asymptotic to a value of about 8%. |
have no explanation whatever for this
effect, and to the best of my knowledge
neither has anybody else. In fact another
well-known contributor to 'The
Woodturner’, working along much the
same lines, obtained a very similar result,
and tended (unfairly, | suspect) to blame
a fixed error in his moisture meter. In the
absence of further knowledge therefore,
it would appear necessary to simply
accept the phenomenon, since it is highly
unlikely that a figure of below 8% is
desirable. It does however demonstrate
the need for a conventional oven to
produce a sample at ‘oven-dry’ weight.

The foregoing notes are intended only
for the seasoning of fairly small
quantities of timber, such as can he
contained (and rotated) in a domestic
microwave oven. Provided that the oven
is automatic in the sense that power and
time can be relied upon, so that the
wood has no chance to ‘cook’, the
process is viable and can save a good
deal of seasoning time, and more
importantly perhaps, spare the grief of
having wood ‘'move’ after completion of
a project. Having suffered this problem
quite a lot in my early woodworking
days, | can assure readers that it is very

much to be avoided. @‘
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SHEET METAL
ETCHING &

John Purvis concludes his description of this “no force” process, ideal for small, delicate parts.

18. Selection of forceps shown with photographic thermometer

Exposure

You are now ready to transfer the images
to the metal. As supplied the coated metal
sheet consists of five layers. There is a
green layer of photosensitive film on each
side of the metal, with a very thin
transparent film over each of these. They
are there to protect the photosensitive
layers from mechanical damage, but they
also make the coated sheet easier to
handle since, without them, the coatings
would be slightly tacky and prone to pick
up dirt and dust. These protective films
will be remowved after exposure and before
development. It is quite safe to handle the
coated sheet in subdued light provided
that the exposure time is kept as short as
possible. The piece of coated metal sheet
should be cut to about 10mm. larger than
the area of the images, on each side. The
material can be cut in the usual ways by
guillotine or hand shears but it must
remain perfectly flat. If hand shears are
used, leave about a millimetre to allow a
second cut to remove any distortion. The
alternative method of cutting thin sheet by
scoring and breaking is impracticable as it
will damage the photoresist, but it can be
cut easily with a fine bandsaw. If you lay it
on a piece of hardboard and cut both at
the same time, then burring will be
reduced. The small remaining burr can be
removed with a fine file. The cut sheet is

placed between the transparent masks and
fixed to the lower (i.e. the larger) one with
three small pieces of PVC tape. Do not
overlap the edge of the metal with the tape
any more than necessary as, if the tape is
too close to the image, it will keep the
mask away from the metal and affect the
exposure. For this reason it is helpful to
use cheap, low quality tape since this is
usually thinner. The upper transparency is
then fixed in the same way (shown in
Drawing 2 previous article). The
“sandwich” is then placed in the light box
and each side is exposed for a suitable
time in turn. | suggest using a timer with
an audible signal as it's very easy to forget
that the box is running and ruin the work.
The exposure time for your particular box
will need to have been established using
test exposures, and this will be described
in the section dealing with light box
construction. My own box needs four
minutes and most boxes are likely to be of
this order. Calibration is a chore but it
needs to be done only once, though you
should recalibrate if you change the coated
sheet supplier.

(]
Developing
The next stage will be to develop the
exposed sheet, The developer can bhe
bought ready made but it is much cheaper
to make up your own. Put about half a litre

of water in a one litre plastic lemonade
bottle and add 12.5 grammes of caustic
soda (sodium hydroxide}, shake until the
material has dissolved and then top it up
to a litre. If weights are a problem then
reasonably new coins can be used. A 20p
coin plus a 2p coin will be less than half a
gramme light, and a £1 coin plus a 5p coin
less than half a gramme heavy, close
enough for the purpose.

Please note that caustic soda is
corrosive and must be handled with care.
If you happen to have distilled water
readily available from a dehumidifier or a
condensing tumble dryer then this can be
used, but tap water is quite suitable. The
Caustic Soda is readily available from the
big DIY suppliers much more cheaply than
when sold as PCB developer. It is in the
form of small pellets and is sold mainly for
cleaning drains. The developer solution is
not particularly strong but any spillage on
hands or working surfaces should be
washed off promptly and this applies
particularly to the pellets of the material.
Use plastic or glass containers and keep it
away from aluminium alloys, which it will
attack, and your eyes. Apart from these
commonsense precautions the developer
is not difficult to handle. This is the
recommended developer for sprayed
coatings but it is equally suitable for
precoated sheet, though the
manufacturer's recommended developer
for film coated material is sodium
carbonate (washing soda). This is as
readily available as caustic soda but it is
much more “user friendly”, needing no
special precautions at all. The solution
strength is 8.5 grammes in a litre of water.
A 20p coin plus a 1p coin will be close
enough. However, | have found it difficult
to get good results with this developer and
cannot recommend it; as a result, | always
use caustic soda. Furthermore, if you do
decide to try sodium carbonate you will
still need a caustic soda solution to strip
the resist after etching, which will be
described later.

For sprayed coating the developing time
is quite short, about 15 seconds but film
coatings are less critical, usually requiring
between 15 and 45 seconds. This varies
considerably with temperature so the
developer should be at, say, 256 degrees
Centigrade, though it doesn't really matter
which temperature you choose as long as
you standardise on it. Warming is fairly
easily achieved by leaving the bottle in the
airing cupboard overnight, or by standing
itin a bowl! of hot water for a time. If some
of the solution is warmed in this way and
some |eft cold then the two can be mixed
to adjust the temperature. This might
seem tedious but it is essential to be able
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to control and reproduce the development
process accurately. With experience the
developing time can be varied to suit
differences in temperature but it will still
be useful to know what the temperature is.

The sheet must be held vertically in
order to allow the developer equal access
to both sides. The best method is to hold
the top edge in locking forceps, of plastic
or stainless steel. Various patterns of
suitable stainless steel forceps are widely
available from model suppliers. They are
“surplus” surgical equipment but ideal for
our purpose. Similar plastic forceps are
also available, though much less readily,
and these will be useful during the etching
process where stainless steel is unsuitable.
The plastic forceps are usually disposable
items included in dressings packs, so it
might help if you happen to know a nurse.
Some plastic forceps do not lock, but can
be made to grip by wrapping a rubber
band around the handles. Both types of
forceps are shown in Photo 18, together
with a photographic thermometer.

After exposure the coating which was
protected from the light will still look much
the same but the unprotected coating will
have become a lighter green or, possibly,
blue (depending on the coating material)
so the image will be visible. The
transparent protective film must now be
removed. It can be picked up if you rub
your fingers across the edge of the sheet
and it will then peel off very easily. It's a
little more difficult to put it down though,
as it carries a static charge. Put the sheet
into the developer quickly and agitate it a
little, then remove it just as quickly after
about 20 seconds (for caustic soda) and
plunge it immediately into a bow| or
bucket of water to stop development. The
unwanted film is not dissolved by the
developer but lifts and peels off and, in the
wash water. This can be helped by gently
brushing the surface with a soft brush. If
bright metal is visible along the etch lines
then development is complete. If not, the
sheet can be returned to the developer for
another 5 to 10 seconds and the process
repeated until the appearance is right
(Photo 19).

It can sometimes happen that, while
mainly satisfactory, one small part of the
image is insufficiently developed. This can
result from the transparency having been
held a little away from the photosensitive
layer, perhaps by a piece of PVC tape
placed too close. In this case it would not
be practicable to develop the entire sheet
more but it can be carefully dried off and
the affected area gently swabbed with a
cotton bud dipped in developer, but take
care not to overdo this. If you are really
unsure whether the sheet has been
developed enough for etching a quick
check is to immerse it in etchant for a
minute or so when the lines should
become visibly dulled. Lines remaining
bright will have been inadequately
developed and can be treated again.
However, the etchant is acidic and the
developer alkaline so material transferred
from one to the other must be thoroughly
washed in between.

A relatively rare problem, mainly
confined to older material, is to find that one
side develops faster than the other. The
“fix" for this is fairly obvious, but it works,
When the faster side is satisfactory rinse and
dry the sheet and cover this side with “low
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19. The appearance is right when bright metal | visible along the etch lines.

tack” plastic tape or film, then continue to
develop the other side. If you can't find
suitable film, try an arts supply shop.

Do not discard the used developer as it
will be needed again after the sheet has
been etched. Only one stage now remains
before etching, but it is important. Dry the
sheet thoroughly and inspect it for faults.
There is likely to be some damage to the
photoresist film where it was gripped by
the clamps and some at the edges of the
sheet, caused in cutting. You might also
find small scratches or, rarely but possibly,
pinholes. There might even be lines in the
wrong place, or a cut line that should have
been a fold line. All of these can easily be
retouched and repaired with the
photoresist pen or with cellulose dope on
a small brush, provided that you have
remembered to look for them before
etching. Generally, | prefer to use dope. It
is a little more trouble but is a complete
resist, which not all resist pens are. There
will also be patches of bare metal where
the sheet was masked by the PVC tape,
and these can be covered with the dope,
or with the same pieces of tape that
caused them (| hope that you didn't throw
them away). With care, it is also possible
to put in a line that was missed by scribing
it carefully with a small cutting knife. This
is preferable to a scriber point as the resist
is slightly brittle and can flake at the edges
of the line.

Etching

The etchant is a strong solution of ferric
chloride, which can be bought from
electronic component suppliers in the form
of pellets to be dissolved in water. The
pellets are usually in 2560 gramme prepacks
and no weighing is needed but you will
need the one litre bottle again to measure
the water. 500 grammes are dissolved in
about 0.75 litres of water, which is then
topped up to 1 litre. Full instructions will be
included in the pack and, as with the
developer, distilled water is not necessary
unless you want to use it. Once made up it
can be used repeatedly and should be

stored in glass or, preferably, plastic
containers. It is corrosive, but not highly
corrosive, and the recommendations made
above for handling the developer also apply
to the etchant. Apart from being corrosive it
also stains if not promptly rinsed off and |
have more than one yellow polka dot shirt
to prove it. Any tools or equipment used
with ferric chloride are best kept for this
purpose and if you intend to do the
developing and etching on the draining
board, which is conveniently close to rinse
water, thorough cleanups might avoid
management disapproval (been there, done
that, got the T shirt - a spotty T shirt).

Unlike industrial practice, the etching
time is not caleulated but is based entirely
on visually checking progress at intervals
(i.e. have a look at it from time to time).
The actual time will, of course, depend on
the metal thickness but also on the
temperature of the etchant and how much
it has been used. As the etching time is
much longer than the developing time
precise temperature control is not needed
but it is helpful to use the etchant warm
{overnight in the airing cupboard again).
As a rough guide a 0.25mm. brass sheet
will take about 75 minutes to etch in new
solution at 25 degrees Centigrade.

The sheets should be suspended
vertically in the etchant, in the same way
as when developing. In this case it is not
only to allow the etchant free and equal
access to both sides but also to help
clearance of the etching by-products.
Industrial etching provides for this more
effectively by spraying the etchant, which
is not really practicable at home. | have
tried bubbling air up through the etch
tank using a fish tank air pump, which
does help the etching process but
generates a fine mist of corrosive etchant
over the top of the tank. This, in turn, can
cause rusting of nearby equipment. Since
it is difficult to cover the tank effectively
without interfering with accessto it |
have abandoned this approach. Agitating
the sheet by hand requires constant
attendance so this is not really
practicable either, though some sort of
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20. Before removal of resist.

mechanical device might help. Peter
Rawlinson mentioned a rocking table
system in the May/June 2004 issue of
MEW, and Chris Fouweather described a
method of air agitation in the
August/September issue. Both also
suggest a higher etch temperature.
However, while a higher temperature will
give a faster etch, you will need to take
maore care in deciding the end point to
avoid the risk of over etching. This is much
more critical than when etching PCBs as
the etch is from both sides and if the
etching is allowed to continue after the line
is cleared the edges of the masking will be
undercut and the line widened. Similarly,
holes will become larger than the designed
size. On balance, for etching metal it's
probably better to take a little longer and
be a little safer.

Either of the suggested methods of
agitation should improve the uniformity
of the etch. Without agitation some
variability of the etching across the sheet
is inevitable, particularly on large sheets.
In addition, horizontal lines will tend to
etch more quickly than verticals, though
these effects can be minimised by
rotating the sheet 90 degrees at about
twenty minute intervals. When examining
the sheet to decide when the etching is
complete you might find an area in which
the lines are not completely cleared when
the rest of the sheet is etched, in which
case it is much better to settle for this.
The residual metal in the incompletely
etched lines will be extremely thin and
easily removed but leaving the sheet in
longer will almost certainly result in
some of it becoming over etched and,
perhaps, unusable. Overall, however, this
is not a serious problem but more a
factor to allow for.

If a construction line is required on the
surface, perhaps to help in assembling
etched components, it can be included in
the design at a line width of about
0.125mm. Then, after the sheet has been
etched for about five minutes, it should
be rinsed and dried and the construction
line blanked with the photoresist pen
before continuing with the etching. Don’t
be tempted to rinse and dry the partly
etched sheet and put it aside to complete
the etching later. If this is done then
small areas of resist, for example
lettering, can dry out and separate from
the metal.

21. After removal of resist

L] L ]
Removing the resist
After rinsing the sheet thoroughly it can be
put back in the developer to remove the
resist film. In a few minutes the film will lift
from the metal. Depending on the coating
material, it might also become paler and
difficult to see until the sheet is lifted out of
the developer but the use of the soft brush
again will help to remove it. Temperature
and time are not critical but the metal
shouldn’t be left in the developer any
longer than necessary or the surface can
become discoloured, though it can easily
be cleaned with a glass fibre pen or some
fine “wet and dry” paper. Alternatively, try
Cillit Bang which really does clean up brass
as well as the TV advert shows,

If you have used sodium carbonate
developer you will need to make up a
Caustic Soda solution for stripping. The
manufacturer's recommendation for this is
a 1.5% to 3% solution. A £1 coin, plus 2p
and 1p coins are almost equal to 20
grammes which, made up to a litre, will
give a 2% solution.

The used caustic soda developer can
now be discarded but the film should first

be removed from it, which is easily done
by pouring it through a nylon mesh
kitchen strainer. As the film is rinsed in the
strainer it will return to its original colour
and can then be thrown away. Disposal of
the used developer is no problem either,
as caustic soda is used in much stronger
solutions for cleaning drains and it can
simply be washed down the sink though, if
the caustic soda solution is to be used only
for stripping, it may be kept for reuse.
Acetone will remove etch resist pen
marking. It will also lift the resist film,
though much less easily than the
developer, and it is an additional expense
and could present a disposal problem.
Typical etched sheets, before and after
removal of the resist, are shown in Photos
20 and 21.

The Swordsman requirement included a
number of ventilators, which were to be
pressed to shape and needed to be thinner
than the main sheet of etchings, which
was 0.5mm thick. The blanks were made
from 0.26mm. brass, then annealed,
pressed and nickel plated, though the use
of a suitable nickel silver alloy might have
avoided plating. These represent another

—
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Drawing 3.

Model Engineers’ Workshop



s Ssay
mil|1ilthﬂﬁlll!f'lﬂ¥ll||l“_|;!!.“.]lI""{Illillll.lhllla}ill I!_Ill|:ill‘ll|llll1r3!|IIl!.I'E.'!"""""‘;:'
22. Finished ventilators with a sheet of etchings. 23. Full size item for comparison.

application for etched components and
some finished items are shown in Photo
22, together with a sheet of etchings. The
holes become elongated in the pressing
operation so an attempt was made to
compensate for this by designing them as
ellipses rather than as round holes. For
comparison, one of the full size fittings is
shown in Photo 23.

Metal thickness &
quality

The choice of thickness is largely governed
by the scale of the model and/or the
particular component being made. For
modelmakers one of the advantages of
etched metal is the opportunity to make
components in scale, or near scale,
thickness and this would be wasted by
using material that is too thick. However,
there are some practical considerations. |
have used 0.2, 0.25, 0.3 and 0.5 mm. (8, 10,
12 and 20 thou.) material depending on
the application, and thicker or thinner
sheet is completely practical. If no surface
detail is to be added then any thickness
can be used, but if half etching of large
areas is part of the design then the final
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thickness becomes a factor. | half etched Above: Drawing 4 Below: Drawing 5
some gunshields from 0.26mm. brass to ==

show raised detail and consequently they \Q?f’ I |

ended up mainly 0.125mm. thick. This C \ —

made assembly more difficult, which / | l

might have been avoided if | had started
with 0.3mm. sheet. The difference in final
thickness of the etched areas would have
been only 0.025mm. (1 thou.), but it is
surprising how much this can affect the
handling. A further factor is the
prominence of the surface detail, which
becomes progressively greater with
increasing sheet thickness. This can be
either an advantage or a disadvantage,
depending on the component that you are
making, but should be taken into
consideration. The badges and nameplates
shown in Photo 6 of part 1 of this article,
were made from 0.5mm. material, giving a
minimum thickness of 0.25mm. and
prominent raised detail. These will
eventually be painted to leave the plating
showing only on the raised detail.

The metal will, of course, be the
standard product which the supplier uses
himself, and which he would have used if
he had done the etching for you. Brass and
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24. The “frying pan” shapes are exhaust pipe cover flaps.

nickel silver will normally be “half-hard”,
which is ideal for most work. It is stiff
enough to stay flat in normal handling and
will allow bridging tabs to be cut with a
craft knife tip without distorting or
buckling, but material etched down to half
thickness is softer than the full thickness
sheet, which contributed to my problems
with the gunshields. Where the thin
section is surrounded by full thickness
material (as in the “Swordsman”
nameplate shown previously) this usually
causes no problem, though a nameplate
etched from sheet thinmer than about
0.5mm. can become bowed. The supplier
attributes this to the loss of the surface
stresses in the side that has been etched
away. However, if the thinned section has
tabs (there are some examples in Photo
20) then it is likely to buckle when the tabs
are cut. Not a major problem, but
something to be aware of. If you have a
particular requirement, for a highly
polished surface or for a springy phosphor
bronze, for example, the supplier will
usually be able to help.

Storage

Ferric chloride solution can be kept in
plastic or glass containers for long periods
and there are no special storage conditions
apart from the usual commonsense
precautions of clearly labelling it (including
the warning “Corrosive”) and keeping it
well away from children. Used caustic soda
developer should not be kept for reuse but,
fortunately, it is not expensive to make up
as required. However, if it is a solution
used only for stripping it may be stored
and reused, with the same storage
precautions as far ferric chloride. Coated
metal must be kept in the dark and
protected from extreme temperatures,
particularly heat. | keep it wrapped in black
paper, in a biscuit tin. Don't rely on plastic
binbags alone, they're not opaque enough.
Properly stored it has a nominal shelf life of
a few weeks but | have used material that
was over a year old without problems
apart from the developing time being

32

slightly extended, sometimes a little more
for one side than for the other. If requested,
the supplier will usually cut the standard
12in. x 18in. sheet into two or four parts,
which makes packing, subsequent cutting
and storage all much easier.

Computer design

As noted earlier, producing the artwork
and transparencies on a computer is
quicker, easier and more accurate but it is
also cheaper since the cost of materials is
much lower than the copying work which
it replaces. Using new techniques is
always frustrating in the early stages when
you could be making better progress with
the old methods but there are great
advantages im computer designing. If you
are an old hand at Computer Aided Design
then you won't need any advice from me,
but, if it is new to you, | hope that you can
be persuaded to give it a try. The following
general notes assume that you are familiar
with the computer, but not with CAD.

Drawing can be done in many
programs, and some are specifically
designed for it. However, graphics and
photo editing programs work in bitmap,
which builds images up from small units,
or pixels, and if a drawn line is enlarged
enough it will be seen to consist of a series
of small squares. This system is too coarse
for engineering drawing and CAD
programs produce vector drawings, in
which a line will remain a true line
however much it is enlarged. Vector
drawings are not confined to the squared
grid format imposed by pixels and are
completely scaleable. On the monitor
sereen a curved or diagonal line in vector
might look as if it is stepped but it will print
as a true line. That is a bit simplified but
the underlying point is that you will need a
vector based drawing program, preferably
a CAD program which will also have a
range of drawing aids and shortcuts. There
are several of these, the industrial standard
{and probably the best) being AutoCAD.
Unfortunately, AutoCAD is very expensive
and is never available as a magazine

25. Full size exhaust cover flap.

“freebie”. | believe that TurboCAD is
probably the best of the others and a free
copy of version 7.1 of this was given away
with “PC Format”, September 2003 issue,
and “PC Answers”, Qctober 2003 issue. If
you don't already have a CAD program of
some sort then there might be some back
numbers still available. Alternatively, you
might find other CAD programs being
given away or sold off cheaply as newer
versions are produced. (See also Chris.
Fouweather's comments this issue pp12 —
15- Ed.) However, if you have difficulty in
obtaining any of these TurboCAD has now
reached version 10.5 Pro (costing, at the
time of writing, about £200) but earlier
versions are being sold at reduced prices.

Version 8 is the oldest and cheapest |
have found currently available and it can
be bought for about £15 as an upgrade for
current TurboCAD users. The “stand
alone” version for new users is about £25
but the UK distributors have kindly agreed
to make it available at the “upgrade” price
of £15. You shouldn’t have any problem in
buying at this price but, if you do, mention
having seen this article in “MEW". Though
more expensive than buying a back
number it will get you a later version and,
more usefully, a manual which tells you
which buttons to push.

These notes on CAD artwork
preparation will cover only the stages of
the work since the different programs vary
in the ways in which they do things.
However, these should be covered in the
program manuals or the help files,
together with the basic drawing
techniques. You will need to decide at the
start whether to work in the model scale or
in the measurements of the prototype. The
first, in which all drawing dimensions will
be those of the model, is probably easier
unless you are working from a
dimensioned drawing of the full size
subject. In this case, setting the scale ratio
in the program will enable you to take
sizes straight from the drawing
dimensions. You can then work to these
dimensions on the screen but the program
will convert them to model size when
printed. Similarly, it is possible to work
from a drawing in one scale and produce
the finished designs in another. Line width
can easily be set, but must be taken into
consideration when drawing. As in
drawing manually, if a rectangle is
required then the line width must be
added to each dimension so that the
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26. Tank made from 2mm polystyrene sheet shown with chemical
packs.

enclosed rectangle will be the correct size.
The line width of the finished drawing can
easily be changed but, if it is, the rectangle
will need to be redrawn to new
dimensions to allow for this. Producing
repeat drawings of components is simply a
matter of instructing the program to do it,
and separate component drawings can be
made and then brought together in a
composite design. The design for the 18in.
X 12in. sheet for the Swordsman was done
in this way. When they are brought
together (by “copy & paste”) it is a simple
matter to rearrange and nest them to make
the best use of space.

Use of layers

When the basic drawing is complete,
including all cut and fold lies for both
sides, it can be separated into layers.
Layer 1 might consist of all of the cut lines,
common to both sides, layer 2 might be
the fold lines and detailing on one side
and layer 3 the fold lines and detailing on
the other. The bridging tabs could then be
added to layer 1 and subsequently
separated as layer 4. In order to
differentiate between the layers when they
are all viewed together it is common to
make each layer a different colour. If this
has been done then layers 1 and 2
together would be converted to black to
print the first transparency. Layers 1 and 3
together converted to black, plus layer 4
converted to white, would be used for the
second transparency. One of the two will
need to be reversed to a mirror image
before being printed, which is simply a
matter of instructing the program to do it.
However, if text forms part of the design it
will not reverse with the rest of the image
unless it has first been converted to
flexible format. Again, this is just a matter
of giving the program the right instruction.
Drawings 3, 4 and 5 provide an example
of a layered design and in these you will
see that adjacent components share
common cut lines. In Drawing 3 the lines
common to both sides, i.e. the cut lines,
are in black, the lines and areas to be
etched only on the front of the metal are in
red and those on the back of the metal in
blue. The bridges, or tabs, which will be on
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the back, but in a different colour, are
green. In Drawing 4 the blue and green
lines are removed and the red have been
changed to black. In Drawing 5 the red
lines have been removed, the blue
changed to black, the green changed to
white and the drawing reversed.

The transparent masks can now be
printed from Drawings 4 and 5. These
drawings are actually taken from the
Swordsman design and contain examples
of single sided etching to produce surface
detail. In the upper right corner there are
two lifting handles and, lower down, an

exhaust pipe flange with raised bolt heads.

The “frying pan” shapes are exhaust pipe
cover flaps. These are reduced to 0.25mm.
thick with a 0.5mm. rim. The opposite side
of each of them has the “handle” reduced
to 0.25mm. to allow it to be rolled to form
part of the hinge. These flaps can be seen
in the detail from the etched sheet in
Photo 24 and, full size, in Photo 25.

Transparencies can be laser printed, but
inkjet printers are more common and are
equally suitable provided that they are set
to give an adequately dense black. The
standard “plain paper” or “transparency”
settings are unlikely to be dense enough
but a little trial and error printing of black
panels on an overhead projector
transparency should guickly enable you to
find a suitable setting for your printer. As a
guide my HP880c is satisfactory on “other
transparency film"” provided that it is also
set to “best” and is using HP ink. My
Epson 980 gives good results when told
that it is printing on “premium glossy
photo paper” or is set to “photo quality
inkjet paper”, “black and white” and
“best”. If a transparency for positive
photoresist is needed the program can
invert the black on white to white on black
before printing.

If the design is to be etched
professionally a layered drawing is usually
acceptable and the company concerned
will advise on the preferred colours.
However the file format will also need to
be one which the company can handle.
Acceptable formats are likely to include
Encapsulated PostScript (eps), Windows
meta file (wmf), Drawing Exchange format
(dxf) and AutoCAD drawing file (dwg).

27. Home made light box.

TurboCAD can convert into all of these,
though you might have some difficulty
with dwg since there are different versions
of this corresponding to the version of
AutoCAD used.

L ]
Equipment
While some of these items of equipment,
and all of the materials must be bought,
most of the things needed can be made,
“found” or borrowed from the kitchen
(provided that they're not for use with ferric
chloride). Sources of supply and costs will
be given at the end of this article.
The main items required are: -
Drawing pens.
An etch resist pen.
A white correction fluid pen.
A photographer’s thermometer.
An ultraviolet light box.
Developing and etching tanks
A plastic bow! or bucket.
A 1 litre measure (a plastic
lemonade bottle will do).
Plastic forceps or tongs.
A kitchen timer (or similar).
Small scales, to weigh up to about
42 grammes (these are not readily
available but small balances made
for weighing letters sometimes
turn up at boot sales).
Developer.
Etchant.
PVC insulating tape.
Thin double sided tape.

The items which are less readily
available are the larger sizes of developing
and etching tank and the light box. | keep a
plastic “Ovaltine” container full of etchant
since this has a plastic screw top and the
mouth is wide enough (65mm.) to take very
small work. Larger tanks should be
generally rectangular to keep the volume
down and a cut down “Sunny D" bottle will
accept pieces up to 110mm. square. The
largest sheets which | have etched are 6in. x
9in. which is a quarter of a standard sheet,
and for these | have made up tanks (250mm
X 275mm x 45mm) from 2mm polystyrene
{Photo 26). The flange around the top is for
stiffening and the pouring lip is well worth
fitting as these tanks hold almost 3 litres
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and are not easily emptied without spillage.
Alternative tanks might include the
“Tupperware” type containers for breakfast
cereals, which are available in two sizes.

My home made light box (Photo 27) is
very similar to the box described by Peter
Rawlinson in the May/ June 2004 issue. It
is a plywood box 220mm x 410 mm X
80mm with a 165mm x 270mm panel of
4mm glass set into the top. There are four
8 watt fluorescent tubes under the glass
and 50mm from it. The inner two are UV
tubes, 70mm. apart and the outer two are
standard light tubes, 120mm. apart. A
25mm thick pad of polyurethane foam is
fitted in the lid to press on the glass when
the lid is clipped shut. The box has an
electronic timer that switches the tubes off
and sounds an alarm when the set time
period has elapsed. The tube inverters can
be switched to drive either the UV or the
light tubes but the UV tubes are subject
also to a microswitch and will not come on
until the lid closes. A second switch is
fitted to start the timer when the lid is
closed. The timer and alarm are not
essential as a kitchen timer would be
equally effective, but do fit the lid switch to
prevent the UV tubes being visible when
they are on. The fluorescent light tubes
and the inverters which supply them can
be obtained fairly cheaply by taking them
from a fluorescent lead lamp or camping
light, and the UV tubes can be bought
from an electronic component supplier.

Construction of the light box can be
greatly simplified by adopting the idea of
one of my fellow club members who is
equipping himself for metal etching and is
basing his light box on an old scanner. This
is an excellent idea as it provides the box,
the glass screen, the lid and pressure pad
and the mains connection lead and clamp.
It reduces the work required to installing
the tubes, drivers and switches and fitting a
suitable clip to the lid. One of the older,
deeper scanners would be preferable to a
“slimline” version since it will enable the
tubes to be set far enough from the glass
to obtain a good spread of light and avoid
large variations in light density across the
screen. This has not been a problem with
my box so the spacing given above should
be satisfactory. However, at first | was
concerned that it might cause difficulty
and made both opal and clear diffusers, to
fit under the glass, from old fluorescent
light fittings. They were not needed but
should provide a solution if you encounter
this problem. The inside of the box should
be white or lined with aluminium foil, or
the reflective material that is sold for
backing radiators.

Whether you make or buy a light box
you will need to establish exposure times
for each type of coating that you use.
Spray coatings will differ from film
coatings, precoated PCBs will be different
from precoated metal, and both can differ
between suppliers. Calibration is tedious
but not difficult. Print a small test
transparency and expose small pieces of
sheet for varying periods, in the same
position on the glass each time, and then
develop them under standard conditions.
Exposure times and developing times are
interactive but exposure time is longer and
easier to adjust. | suggest that you expose
the first sample (one side only, with the
film in place) for four minutes. Remove the
film and develop it for a fixed time at 25°C.

Suppliers

The following list is not exclusive and there are other suppliers. The examples given
are mainly sources that | have used, though | have included some alternatives. | have,
of course, no connection with any of them, except as a customer. The guide prices

given include VAT and were correct at the time of writing.

TurboCAD v7.1

PC Format Magazine
PC Answers Magazine

0870 444 8470
01225 442244

TurboCAD v8 Avanquest, The Software Centre,

East Way, Lee Mill Industrial Estate,

Ivybridge, PL21 9GE.

Telephone: 01752 895100.

E- Mail: sales@guildsoft.co.uk
Thermometer. Jessops £8.50
Twin tube fluorescent lamp (12V) Argos £15.00
Twin tube fluorescent lamp
(Rechargeable). Argos £15.00
Replacement 8 Watt tubes Homebase £3.00
Sodium hydroxide
(Caustic Soda) 500gms. B&Q £2.78

Homebase £2.49
Cereal containers Saiinsbury etc. £3.00
The following items are available from

Rapid Electronics Ltd., 01206 751166

Severalls Lane, Colchester,
Essex, CO4 bJS.
They are also available from several other sources but usually at higher prices.

UV exposure box with timer.

Two 8 Watt UV tubes with starters.
Ferric chloride for 1 litre of etchant.
Ferric chloride for 5 litres of etchant.
Etch resist pen.

Glass fibre pen

LCD timer with alarm (85-1465)

£124.00
£14.50
£4.50
£14.00
£0.90
£4.70
£10.00

Precoated 18" x 12" metal sheet can be obtained in various materials from:
Photo Etch Consultants Ltd.,, 01543 371133
Unit 19, Maybrook Road,
Brownhills, Walsall, WS8 7DG.

Approximate prices for brass sheet are:
Up to 0.25mm.

0.3mm.

0.4mm.

0.45/0.5mm.

0.55mm.

0.7mm.

0.9mm.

There is no minimum order.

Alternatively:

£11.60
£11.90
£13.90
£15.25
£16.35
£17.30
£27.45

Packing & delivery extra.

Photofabrication (Services) Ltd.,01480 475831
14, Cromwell Road,
St. Neots, Huntingdon, Cambs. PE19 2HP.

Approximate prices for brass sheet are:
Up to 0.3mm.

0.4mm.to 0.5mm.

Other thicknesses are also available.
Minimum order value £35.25.

£8.23
£13.16

Packing & delivery extra.

The handling and processing described above will be suitable for photoresist film

coated sheet from either of these suppliers.

Subsequent exposures, if required, can be
adjusted up or down until you are satisfied
and | would suggest initial steps of 30
seconds. Finally, expose a strip laid across
the full width of the glass to check that the
spread of light is sufficiently even.

The final stages

The etched sheet needs very little further
treatment before the parts are used. If the
sheet is placed on a flat wooden surface,
with the bridging tabs uppermost, they can
easily be cut with the tip of a craft knife, as

noted above. The stubs of the tabs can be
cleaned off with a small, fine file, or a
piece of “wet and dry” wrapped around a
piece of wood. The cut edges are not
square, but are actually as shown in
Drawing 1. In practice, the effect is very
slight but the edges can easily be dressed,
if required, when removing the tab stubs.
Howvever, use a light touch as it is easily
overdone. Half etched areas might have a
dull and discoloured finish, but this is
readily removed with the glass fibre pen,
or the Cillit Bang suggested for stripper

discolouration. j@
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DRILL GRINDER ¢

Mr J. Winkel of Sassenheim,
Holland continues with an
overview of, and
constructional notes for, his
drill, tool and cutter grinding
machine.

An overview of the
grinder

The main part is a frame bar 50m dia. -
300mm long, with a connection part (4)
mounted to or on the workbench. To this
bar are connected grinding wheel assy,
which can be clamped in a convenient
position, and a second guiding shaft,
which can rotate around its axis and be
moved axially (stroke ~ 10 mm). On this
guiding shaft is mounted an axially
movable and rotateable connection part
(6). In this part a swing arm 5 is clamped,
also axially movable and able to rotate in a
desired position by using the degree scale
and indicator on the reverse side.

In a bored location hole at the other end
of the swing arm (5) different toolholders
can be clamped, to set in any desired
position, if need be, using a degree scale
and indicator. For grinding drills, the pivot
pin 43 has a preset ring for a desired drill
tip angle but can also be used with the
scale for other angles. There are two
adjustable stops on guiding shaft 22 (to
limitate the rotation in two directions).

The electric motor rotates clockwise
{looking on the shaft). The lower section of
grindingwheel is used for grinding tools so
that tool motion is against wheel rotation.

Grinding tools is done by using
toolholders (Drg 40) which shows various
accessories.

s  Drill holder 41,42 and 43.

e Lathe tool and dresser holder 57.

e Part 81, toolholder for cutters. discs
are to set on the rear of the shank for
2,3 and 4 position., all my cutters have
only four shank diameters, namely
6,10,12 and 16mm.

2. A selection of

1. Grinder fitted to bench showing later fixing.

For grinding a single point lathe tool for
internal thread and to get an accurate
angle, part 69 is clamped in swing arm &
{photos 5 and 14). The lathe tool mounted
in part 57 in turn located in part 58, has its
point on the centre line projected from part
59. Parts 55 and 56 may be used to set the
correct angle.

Photos 4 and 5 show a later addition to
improve setting edges at 180degrees.

Notes on building
methods

The manufacturing methods used by
others will depend very much on the
equipment available, but| will offer a few
comments on my own methods. | never
used a scriber to mark out lines. | position
the workpiece on the milling machine table

as accurately as possible, setting it square
and parallel to determine the x,y and z-
datum locations and use the slide
micrometer dials to locate the exact
locations. | start by centre drilling all the
possible features at one setting and then
proceed with drilling, tapping, boring etc
as necessary.

This is all easy to do quite precisely with
the Myford VM-B milling machine | have.
For extended head movements, | use an
adapted electric pistol drill to rotate the
hand wheel. After changing tools, resetting
in Z-direction is easy to do with a digital
scale. A 55mm outside diameter drill chuck
with a 20mm shank can be placed in the
collet chuck for drilling and tapping
threads; during tapping the shank is only
guided in the collet chuck (the collet chuck
is loosened a little, so the drill chuck can
be easily rotated manually in the collet and

.

3. Drill positioned in holder.
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using the drill quill to lower and raise the
collet chuck.)

This job required a considerable

number of faced surfaces, and for these |
employed a boring head (its inertia gave a
good flywheel effect.) Using a tungsten

Parts 15-21

.

carbide tipped tool allows an optimal
speed / diameter relationship. My personal
tip for achieving an excellent finish is to
machine holes from BOTTOM TO TOPR.
Thus you are pulling the boring tool
upwards. That's the reason why all the
components featuring large bores are
designed with through holes.

The main advantages are:

@ Chips are falling down through the
whole diameter.

® Feed is more constant with “pulling
the string”, (the feed is contra
gravitation force.)

o No stick-slip effect.

@ There is no chatter, so there is a very
good surface finish.

This means also that | could use
(contrary to the theory) a bigger diameter
boring tool 18mm x 80 mm long, at the
end holding an adjustable 6mm tool bit to
make bores from 22mm dia. upwards.
Here the tip of the boring bit is sticking out
just 2 mm (following a 21mm drill}.

The 62 mm bearing location hole was
also done in this way.
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For the most mill and drill operations,
the work is located in a milling vice.

In its original form, this milling vice
was located in the middle slot on the
mill table. In this position, the rear of
the vice could foul the vertical column.
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Meodification to the vice consisted of
cutting two extra slots. This allowed the
use of four bolts, and also a rapid set up
arrangement using close fitting eccentric
pins, which adjust squareness. These fit
closely the Tee slots and those in the
vice base, and allow fine adjustment by
having the two diameters arranged with
about 5 thou eccentricity. Rotating one
or both pins then moves that bolt
position a small amount prior to nipping

5. Grinding with
finger stop in
position.

up. The pins are then removed and
replaced by bolts. For levelling, | use
either parallels or a very sensitive spirit
level (one line = 0.04mm/m). Angular
positioning is achieved by using a
combination of four jaw chuck and
rotary table. Setting the workpiece in the
chuck is mostly done in the lathe,
accurate changeover to rotary table
being achieved by a close fitting
location spigot.
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Notes on drawings

Let me begin by saying that apart from a
few exceptions, | did not put tolerances on
the drawings. (I do not undertake series
production or spare-parts). All the parts
are made from normal bright mild steel
material (except some bronze bushes). The
bolts chosen have been reworked in the
lathe to reduce the head diameter to just
less than the selected end mill size. As my
Myford lathe has an 8 tpi leadscrew, most
of the threads are Imperial.

Drg 4 Grinder attachment to workbench
Attachment of the 50mm dia mainframe
bar to the workbench is by a 30mm square
bar. Three methads are offered. | made
method B (photo 2). The mark one version
(see photos 9 and 11) is not recommended.
The bore dia 50mm +0,01/ +0,05 clearance,

is made after clamping together with the
bolts. Create a slot on one side only! The
other bolt is always tightened.

Drg 5 First: shrink fit the 22mm dia
connection (interference 0.01-0,015) (warm
the 30mm dia partin oil 170° C) Later a
safety pin can be made. All the machining
is done in the milling vice. A tolerance is
quoted for the 22mm bore (G7) because
there are different parts to clamp in this
bore (most 22h9).

Drg 6 Both parts are from square 30mm
and 40mm steel and are silver soldered
together. If in doubt, use an extra security
bolt M10 (as | did). The suggested bore to
shaft clearance here is 0,02-0,04mm. The
two degree graduations are made with a
0.3mm slitting saw with a longer saw cut
every 10 degrees. At the midd|e of the
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scale | drilled a dimple, which is used as
zero point. All the different clamps are
made with socket head cap screws, but to
clamp part 5 (22 mm dia.) it is better to use
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a handle. So the drawing does not show a
16mm counterbore at this position.

Drg 7 bore hole clearance with part 22: 0,02-
0,05. To make such an outside radius | put a
piece @25mm in the bore, sticking out on
both sides several mm, clamping the part
with both ends of the bar resting on the vice
jaws. Successive cuts produced a polygon,
which was then finished with a fine file.

Drg 8,9,10,11 Indicator part 10 with contra
nut, screwed in ring 9. This ring is
adjustable on part 8, clearance dia 27mm
with part 9, 0.01-0,06, setting screw part
11: bmm keyway part 5.

Drg 13, 14 face, bore holes and the 2
drilled holes 5mm dia. in one setting. The
interference fit with the bronze bush, is
related to the bore diameter before slitting.
The bronze sleeve is not split. The outside
radius is made before sawcuts.

Drg 16 After turning 48dia and 28dia x15
in the 4 jaw chuck, transfer the chuck to
the rotary table on the mill for work with
slot drill and drill. Rotate table 180degrees,
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reset the table 2x5,5=11 mmin'y
direction and plunge again with the slot
drill. After this, return the chuck to the
lathe and the deal with the remaining
turned features.

Drg 18 stop ring with dust bush. (parts are
joined by Loctite or light press fit.)

Drg 19 distance bush to prevent axial
movement of bronze bush.

Drg 20 Later, | employed a dial gauge to
show axial position. There is then no need
for a metric thread. (The specified thread
was chosen as one turn will give one mm
displacement. Unfortunately there was too
much axial play so | decided to putina
spring to prevent axial play bring in an old
Russian dial gauge; this combination
works perfectly).

Drg 22 The insert pin is not a guide for
spring 23, but a stop for the dial gauge.
The bore hole has to be 0.6mm larger than
the outside diameter spring. The spring |
use, gives 20-45N load over the range of
compression.

Drg 24,25,26. Have to be “inline”. It was
not simple to measure the 28mm
centralising diameter in part 24. It is easier
to make part 26 five mm longer and
reduce the diameter of this extensionto 5
mm and then drill a 5mm location in knob
24 (| realized this later).

Part 25 Only the outside dia. is turned in the
lathe using the four jaw chuck. The work is
then set with the chuck in horizontal position
on the mill table. It may then be centred to
the spindle (using a dial test indicator in the
boring head) then facing with a flycutter,
drilling 7.5mm and opening up to 8mm. (On
the milling machine | can make produce a
bore more accurately parallel or
perpendicular to machined surface)

Drg 3 Grinding wheel drive. In the past |
had very good results with such low noise
Poly V-belts. They are in stock as multi-ribs
belts and can be specified with number of
ribs required. With the given diameters
and speed this type can transmit 0,75kW
{the motor is only 0,22 kW )

Drg 33 Sizes are given for the chosen
motor. Adjust as necessary for alternatives.
Drg 32 + 35 Shaft and housing. The shaft
is made in one setting. The bearing
location talerances may be a matter for
discussion. Grind wheels are unlikely to be
perfectly balanced so if clearance exists
then the tracks may “walk” round the shaft
and the housing. Conversely a heavy press
fit can give clearance problems in the
bearing. A C3 bearing (extra play) can be a
solution but is non-standard, So, using the
given bearings (2Z, life time grease filled)
and the guoted fit is a compromise, but is
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smooth running. A good surface finish is
important to prevent fretting problems
leading to play in later life.

Drg 35. Fabricated item, finish machined
after welding to ensure bearing alignment.
Drg 37. made on milling machine (single
set up).

Assembling the
grinder housing
Drg 3

1.  Fit main bearing on shaft and lock
with circlip A35 x 1.5 (installation load
applied to inner race)

2. Fit rear bearing in housing. (force
applied to outer race)

3. Fit rear bearing (with housing) to shaft
{pushing on inner ring) until housing
flange ring 62mm dia. is touching and
in line with outer bearing ring.

4. Push connecting plate 37 over outer
ring, remembering that this is backed
up by the housing flange ring.

5. Assemble remaining parts.

6. Check by hand for smooth rotation of
the shaft. Also note that the shaft is
held axially by only the main bearing.

Drg 38 diametral features were turned on
the lathe, prior to transfer to the mill.

Drg 39 first make the two clamping plates
30x20x78 and bolt these to the 40mm
square shaft. Using the mill, face one side
(see drawing), bore the 50mm dia and tap
holes in one setting. Finally dismantle and
mill away one mm from one end of each
clamping plate.

Drgs 43 & 50 made from two parts silver
soldered together.

Drg 52 This was made from a 130mm
length of 20mm dia. bar, which was first
set in the lathe with about 100mm out of
the chuck, centred and faced. It was then
transferred to the rotary table and the bar
supported by using the milling vice and
parallels. Clamp the bar in the vice, than
clamp vice on the table, making sure you
loosen all the clamps before rotating.

Drg 53 Set milling vice in line on the table.
Machine rectangle 70mm x 80mm x 8mm
thick and keep in rectangular form until the
final profiling is done. Clamp plate with the
70 mm against the jaws, horizontal, using
parallels, determine zero point, make the
16mm wide cutaway and the holes. Rotate
the vice through 45° and determine zero
point again. (For this, | use a ground pin
10mm dia.

Drg 56 The protractor disc is marked in
two degree intervals over a range of 200
degrees. The divisions were cut with a
0.3m thick slitting saw, and each 30 degree
line has a secondary dimple (centre
drilled). The zero line is identified by two
dimples (see Drg), and the underside is
partially relieved one mm for location.

Drg 57 The item is fabricated by silver
soldering together 2 parts: 20mm x 30mm
x50mm long, and an 80mm length of
25mm dia. bar.

Drg 62-66 show the adaptor for holding
end mills, incorporating a division feature
for two, three, or four flutes.

The third and final part of this
description will appear in the next issue an
will provide the remaining drawings for
parts 52-70. These will include the fing
stop arrangement added later. @
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General view of new workshop,
part of a large garage.

Bill Morris gives hints and
tips on changing location.

|

his article is not about workshops
that reduce one to tears by their
sublimity, but contains hints about
moving your workshop from one
place to another. In an aside in an e-mail to
David Fenner, our Editor, | mentioned that |
was moving my workshop and he
suggested a few words on the subject
“would not go amiss.” My last move was
over a distance of about 700 km and
plainly not a do-it-yourself matter, but
unless you want to be reduced to tears for
another reason, a certain amount of self-
packing is needed. My current move isto a
home where | plan to spend my retirement
and is being carried out over several
weekends. However, each trip involves
crossing a harbour by vehicle ferry,
followed by half an hour on bumpy and
pot-holed roads before winding my way
through a gorge and then climbing from
sea level to over 300 metres to the top of a
mountain pass, before a long and tortuous
descent to a plain in the far north of New
Zealand. Needless to say, there will be
hints about securing loads on trailers!

Planning

Plan ahead if you can, so that you have
some idea of what will go where. You may
not have a lot of choice if pushed for
space, but bear in mind that you have to
be able to operate your beloved machine
tools and it helps if you can get at a vice
without banging your elbows on
something else. As well as what might be
called the standing footprint of your
machine tool, you also have to take into
account the walking footprint, the space
you need around it to operate it
comfortably. | once got as far as bolting
down and grouting a shaping machine,
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before | realised | would have to remove
part of a window frame to allow the ram to
operate over its full range.

Help the
professionals

If you are letting the professionals do the
job, you can help them a lot and improve
your own peace of mind by attaching your
precious machine tools to pallets, which
can often be had for the price of firewood.
The pallets make it much easier to lift
heavy loads on and off removal trucks.
Use at least one coach bolt at each end of
the tool and ensure that they pass through
the bearers of the pallets at each end, even
if it means that the tool sits on the pallet
diagonally. If you simply attach the tool to
the planks, you may well find that they
part company with the rest of the pallet at
the first bend in the road. The rounded
ends of the coach bolts will be in contact
with the ground and are much more
"draggable” than ordinary hex-head bolts.
If you use rollers to make life easier, the
head will also pass easily over the rollers.
it helps removers too if you palletise
boxes of tools and materials. In this case,
bolting down is not quite so important, but
you will need some very sailor-like lashings
to make sure that everything stays on. Try
to imagine that your pallet is on a small
vessel during a gale that lasts several
hours. In the days before container ships,
cargo was secured from movement using
dunnage, scraps of stout timber nailed,
wedged and chained into place. You too
can use dunnage. Chains would be going
too far, but a few pieces of “two by four”
framing timber nailed on to the seat of the
pallet, might well stop your precious box of

measuring instruments being crushed by a
sliding box of steel off-cuts.

Boxes and packing

The lighter, less delicate items can go in
cardboard cartons, using old newspaper as
packing in time honoured fashion, though
if items are prone to rust and there is
going to be a delay before unwrapping, a
smear of rust preventative is wise. White
soft paraffin (Vaseline) mixed fifty percent
with gasoline (petrol) is cheap, effective
and won't acid etch your favourite set of
slip gauges. For more delicate items it is
worth procuring or making stout wooden
boxes. These do not have to be made from
gauged (planed) or treated timber and can
be nailed together, using a commercially
made one as a pattern, since you do not
want to lift a box and find that its floor and
contents get left behind. Lifting handles
can be made simply and cheaply by
sacrificing a little of your garden hose,
threading cheap polypropylene rope
through hand-sized lengths, passing it
though two holes in the side of the box
and knotting it on the inside of the box.
Bear in mind, though, that poorly tied
knots will work undone, especially when
tied in ropes that are made of slippery
artificial fibre, so make sure that your reef
knots are correctly formed and tie off each
end with an overhand knot or tape them.
Long, slender boxes can be converted into
shelving after arrival at the other end.

Obvious as it sounds, there is little point
in having lifting handles if the box cannot
be lifted by a normal human being. | am a
seventy-five kilogram man in his late fifties
of average fitness, | can lift a twenty
kilogram suitcase and carry it down steps
{and up again at the other end) in the
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London Underground though why there
are not lifts provided is beyond me. |
cannot do it for long. | can stagger with a
load of thirty kg clutched, more or less
precariously according to its size and
shape, for a few paces. If two people are
going to carry a box, then it can weigh
forty kg gross, but if you are going to be on
your own to do all the lifting, then keep the
weight down to under twenty kilos unless
you want to joins the ranks of the ruptured
on a surgical waiting list. Tempting as it is
to pile the boxes high, emulating
professional removers who do not have to
pay the insurance premiums and excesses,

there is a limit to what a cardboard carton
will carry on top of it without being
crushed, so use a little common sense. The
resistance to crushing can be increased by
securing the top {and bottom too) with
proper, broad, parcel tape going the full
length of the flaps, rather than using bits of
string that double as lifting handles.
Dragging heavy boxes along a floor is
made much easier if you lay down a stout
sheet of plastic on the floor.

Label the boxes so you know what is in
them. At the other end, the temptation is
just to open everything and stack them
“somewhere for now.” This too often

©
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Fig. 1 Lashing down lathe to trailer
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"% 3. Machine in pieces. l

dismounted.

becomes a permanently inconvenient
place, so try to plan ahead.

Moving the
immovable

So there you are, one or two pallets of tools
and materials and one or two pallets of heavy
machine tools. How on earth do you get the
latter off their stands and on to the pallets in
the first place, or into your hired van or in my
case, on to the tray of the trailer? If you can,
get help, lots of it. Two average men can
manage a Myford ML7 in reasonable comfort,
but if you are a lucky owner of something
bigger, on a purpose-built stand, more people
will be heeded. However, with science and
cunning, a seventy five kilogram man in his
late fifties etc., etc., can, single handed, get a
350 kilogram lathe off its stand weighing in at
about 80 kg on to a light trailer and back on
again at the other end of the trip. The same
goes for a 600 kg surface grinder (that's over
half a tonne) and a 135 kg mill-drill. The Alba
A1 shaping machine may yet defeat me, for
reasons that will become clear. | cannot of
course cover all eventualities, but can give
some general hints.

The first principle, call it Morris's first
principle if you like, is to take the thing
apart if you can. Of course, if you have
ignored well-written articles in MEW on
lathe alignment and the like, your machine
tool may never be the same again when its
parts are re-united, but perhaps the Editor
has plans to reprint a few of my earlier
articles... If you cannot take it apart,

4. Column threaded through
body. Note safety rope.
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5. Column upright
and bolted to base.

'6. Assembled and
repainted.

redistribute the weight so that it is more
evenly spread. Even if you cannot bear to
part the lathe’s headstock from its bed, you
can at least remove the tailstock, top slide,
cross slide, motor, gears and gear sectors,
with a reasonable chance of reuniting
them. My lathe's headstock, stripped of
everything easily strippable, including
tumbler reverse cluster and covers, fell
into the category of only-just-carryable for
a short distance, so it was worth removing
even quite small bits weighing perhaps
only a few hundred grams each. To get the
bed to a manageable state, | removed
everything removable including gearbox,
lead screw, feed shaft and carriage. There
was no question of my being able to lift
the whole bed single handed 5o | had to
get help from somewhere.

If you have an object weighing forty kg
and lift one end a few cm of the ground,
effectively the ground is lifting twenty kilos
and you are lifting the other twenty. As the
angle from the ground increases, your
share gets less and the ground's share gets
more, providing the end of the object does
not slip along the ground and a shattering
disaster ensue. | could just lift one end of
the lathe bed single handed, so the ground
had to lift the other end. My second
principle is to avoid unnecessary work.
This can be re-stated as “Avoid lifting
through unnecessary height”. If you have
to lift something heavy twice, don't put it
down to the ground between lifts, but rest
it on some support at about waist height.

Since | wanted the bed on the trailer
and could not get trailer to lathe, | had to
move the lathe to the threshold of the old
corrugated iron garage that serves (or
served) as a workshop. This can be done
remarkably easily using rollers, nothing
fancy, just lengths of 26 mm steel water
pipe, collected and kept against the day
when | might have to move. The material
is, after all, not much good for anything
else in the amateur’s workshop. But first
you have to get the machine on to the
rollers. A crow bar is as good as anything
else, no doubt, but | don’t own one.
However, | have a 1500 mm length of stout
25 mm square tubing with a tab of 8 mm
plate, 30 x 60mm welded on one end to
form a very long-stemmed “T"” which | use
for lifting and prying heavy weights.
Introducing it under one foot of the lathe
stand and levering away from the lathe,
lifts it enough for a piece of pipe to be
rolled under. With four pieces judiciously
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distributed and two more ready to receive
the rolling load, half-tonne weights can be
moved with less effort than it takes to buy
a ticket for the London Underground.

So, one end of lathe is close to the tray
of the trailer. Remove some of the rollers,
so that the lathe won't move, unbolt the
headstock and stagger with it to some
stout support placed nearby for the
purpose, like an upended wooden box, a
“Workmate” or something similar. The
naked lathe bed can then be slid on to the
trailer and walked, lifting only one end at a
time into position. The other parts can be
put on to the tray of the trailer, but my
third principle might be “Don't let things
roll about,” and on the whole, re-uniting
the major bits, if only roughly, makes them
less liable to damage as well as providing
convenient points for lashing down. The
headstock and bed fall into the latter
category, but the carriage and tailstock do
not. You may think that the tailstock when
locked to the bed will form an ideal lashing
point, but just imagine again that gale
lasting sewveral hours. If you still can't think
that the tailstock might slip, just take my
word for it, it can and will. If you are
relying on professionals and think that
they might use something like a leadscrew
or feed shaft as a lashing point, you had
better be there when they put your
machine into their truck.

Placement

Once you have your machine on the trailer,
think carefully about where it is going to

be on the tray. Too far forward and there
will be too much downward load on the
tow bar, and vice versa. As a rule of
thumb, if you cannot comfortably lift the
trailer from the tow ball, you probably
have too much weight forward, but be
careful when you carry out this test, with
wheels chocked of course, lest you have
too much weight aft and get launched into
orbit or to the local accident and
emergency department. Where you put it
will depend an what else is going on the
trailer of course, and my preference is to
have the major load just ahead of the axle
and distribute other loads fore and aft,
using stout wooden boxes and their
contents as dunnage, together with bits of
two by four timber. Assuming that
everything is guarded against sliding, they
then have to be guarded against bouncing
and rocking by lashings.

[ ]
Lashings
Lashings have to be of adequate strength
to do their job and 10 mm diameter rope
of some synthetic material will serve most
amateur purposes, bearing in mind that
knots made in most synthetic materials
have a distressing tendency to slip,
something that | was always conscious of
in the rock climbing days of my youth. So,
follow your round turn and two half
hitches, well snugged down, with an
overhand knot. If you're going to be high
fallutin” and use a bowline for some
purpose, secure the loose end with an
overhand knot. Sheet bends are insecure

©

Fig. 2 Preferred and non-preferred load points




7. Hauling
shaper up
plani¢and
into trailer.

in most artificial ropes. Knots are not
necessarily more secure for being big, so a
few knots well chosen, tied and placed are
better than a thing the size of two fists.
“Keep it simple, stupid.” You won't stop
something as heavy as a lathe from rocking
and even falling over on to its back simply
by tying it with some downward pressure.
You need to take at least one turn of the
rope around, say, the spindle, as shown in
figure 1, with a further lashing with pulls at
right angles to the first. A similar lashing at
the tail end of the bed leaves the machine
with only one degree of freedom, upwards.
Short of bolting it to the trailer, you will
have to rely mainly on gravity for that,
though your tight lashings may have some
downwvard component of pull. If your trailer
is fitted with a winch, then this can make
life considerably easier first in pulling the
machine on to the trailer bed, and secondly
in applying a forward tie.

Many of us will own only one or two
lengths of rope and the temptation is to
take the lashings from one tie-down point
to the next until you run out of rope. The
problem with that is that if the lashings
work loose or give way at one point, every
point follows suit. Think of rope as a tool
to be used for your own purposes and be
prepared to cut it, so that one important
lashing can be independent of another.
Thus the arrangement in figure 1 can be
improved if four separate ties are taken
from the |athe to each side of the trailer.
This would then obviate the possibility of
the lathe moving gradually sideways, the
movement being accommodated by the
loops in the ropes. The cost of a bit of rope
is small compared to the cost of a new
machine tool. You will of course be
workman like and secure the cut ends
against fraying. If you do not, it may lead
to frayed nerves. You don't have to be
obsessive and do a back splice or sail-
makers whipping. Insulating tape lasts
remarkably well. For modern man made
fibres apply heat to the cut end. One easy
way is to light it with a match, allow to
burn for a few seconds, then extinguish by
shaping/squeezing with wet fingers. One
piece of information not often discussed
concerns the reduction caused to the
strength of a rope by knots. A simple
bowline with overhand knot will reduce
rope strength to about 60 percent, while a
carrier’s knot secured by a half hitch as in
photo 1 may reduce strength to less than
40 per cent.

The modern ratchet straps used by
hauliers are available in a variety of sizes,
although some are rather long for our

8. Shaper in
new home.

purposes. They do though allow you to
really tighten things down. Both with rope
lashings and ratchet straps, it pays to stop
after the first two or three miles and
inspect for security/tightness. If it can
work slack, it will, and it will show up
quite quickly.

Hand tools first

Let us now assume that you have reached
the new workshop of your dreams. Among
the first things you should unpack are your
hand tools and the racks upon which you
store them so carefully and systematically.
Fix the racks in place and as you unload the
tools, put them into their assigned places.
The alternative, from which | am suffering
to some extent myself at the moment, is a
bench littered with homeless tools, some of
which you need now, to fix the new door
lock, but cannot find, since you do not
usually associate wood chisels with
hacksaws. “Why does he not follow his
own advice?” you may say. Well,
experience is what teaches you to
recognise when you have made the same
mistake again.

Pulling down the
roof

Getting the machine tools back on to
stands and moved to their new places is a
reverse of getting them off, though you
may have the opportunity to use a little
more science if you have a block and
tackle such as a handy winch, allowing a
four fold gain in lifting power over your
unaided efforts. Such tackles, however,
need to be hung from something and my
fourth principle is that strong bits of
rafters are never above heavy weights to
be lifted. To this might be added that there
is never anyone to hold the rope when
you want to manoeuvre something into
place. Bear in mind when you attach your
tackle to the rafters of you new workshop,
that the rafters are intended to carry the
load of the roof, a downward,
compressive force. Your tackle will be
applying a downward force too, but not
necessarily to a point designed to take it.
A load applied at point A in figure 2 tends
to bend the horizontal member, which
may only be of “two by four”, and applies
tension to the joints of the two diagonals,
which normally know only compressive
forces and may be secured by only a
couple of nails. The position may be a
little better at point B, but will be much

better if you can get a sling for your tackle
over point C or D.

Even if you don't use a tackle because of
the weight of the object, it can help to make
the job more convenient, and sometimes
just a loose lashing can make an awkward
load a bit safer while you take short cuts.
Photos 2 to 6 illustrate the removal of a
mill-drill single-handed. | took the
opportunity to repaint it as | did so. Photo 2
shows the machine about to be removed in
pieces from the trailer. The home made
steel stand could be walked into place.
Photo 3 shows the dismantled machine on
the floor. The base with cross slide was in
the just liftable category and was secured in
place atop the stand. The stripped down
body with motor and delicate parts
removed was a fairly easy lift onto a piece
of board atop the replaced longitudinal
slide and a piece of stout rope secured to a
strong point of the rafters was an insurance
against disaster as | manoeuvred the
column into the body (photo 4). Some
lifting and wiggling then got the column
back into place on the base without too
much trouble {photo 5), and the motor,
quill, capstan wheel and so forth could then
be reassembled as shown in photo 6.

Readers may feel that | have an
embarrassment of space. It is true that |
have added the luxury of a dark room, but
I still have to move the shaping machine to
its new home in the corner behind the
lathe. The machine weighs 367 kg, half of
which is the base, which | cannot take
apart. | suspect | will need to add an
inclined plane to rollers and handy winch
or, worse still, have to pay someone to
move it for me!

Post Script

Since preparing this article, some further
time has elapsed, with further thought
and activity devoted to moving the
shaper. Following a partial strip down it
did indeed prove possible, with the aid of
a hand winch, to persuade ittoclimb up a
greasy plank and into the trailer. The
operation is shown under way in photo 7,
and the machine in its new surroundings
in pheto 8, which also shows one
solution | have found useful for bar
storage, using scrap drain pipe found at
the local dump. The bottom pieces are
long enough to support shorter lengths
without losing them completely, and are
glued with building adhesive to a plank.
The upper pieces are screwed to another
plank, which is then screwed to the

supporting wall. @
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PROGRAM
REVIEW

Malcolm Siride examines an unusual development tool for two

stroke engine enthusiasts.

Background

Gordon Cornell (photo 1) has
spent many years working
with two stroke engines both
in a professional and hobby
capacity. He worked at ED
and Frog in the 1950's (many
readers will remember their
ranges of engines from that
time) and after a period in
the motor industry in
Coventry is now producing
in very limited numbers, a
range of high performance
engines (photo 2) under the
“Dynamic” label. For those
interested, the performance
of these engines is pretty
spectacular, the 92 series
Dynamic 061D 1cc. diesel
produces some 0.3 BHP
(300bhp per litre), turning a
Cox 6x3in propeller at
around 23,000 rpm.

An example of the Dynamic engine range
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odel engineers have an ever
increasing variety of tools to
assist them in their endeavours
these days and one of the
growing areas is that of computer
programs designed to perform various
tasks which in earlier days may have been
carried out using long winded manual
calculations or that before the advent of
computers would have been impossible.

The tool that is the subject of this
article, is a program for analysing the
anticipated performance of two stroke
internal combustion engines and is a
useful device for those engaged in
studying such engines, building engines
or even running them in situations
where performance is important. The
program was written by Gordon Cornell
and Bob Collet who have a wealth of
experience in the design and building of
two stroke engines.

The program is written in Visual Basic
and will run on computers running
Microsoft Windows versions up to and
including Windows XP. One refreshing
thing about the program is that the
installed version only takes up around
50Mb of hard disc space and is not
resource hungry. This means that it can be
loaded and will run happily on quite a
basic computer configuration.

Design manual and
ICE Program

Although this feature is primarily about the
ICE program, the complete package
available from Gordon includes a two
stroke engine construction and design
manual “Model Engine Mechanics”
{described briefly in Fireside Reading MEW
Issue 108). This is a tome of some 150
pages which will provide those interested
with a vast amount of information on the
subject and | think must be a work of
major importance in the field. Both this
and the ICE program manual have been
produced as good quality comb bound A4
size books with colour photographs and
diagrams. However neither has been
professionally edited so readers will need
to approach them with that in mind. In fact
Gordon is keen to hear from anyone who
is prepared to assist with editing the books
in order that they may both be improved.
Having said that although the layout
and style sometimes makes the books
slightly hard work to read, the amount of
information included and the high level of
detail makes persevering well worth while.

Program purpose
The ICE (Internal Combustion Engine)
program was originally produced to
“provide a tool to assist in the
development of the internal combustion
engine”. Gordon is keen to stress that
the program is a comparison tool ta
enable the evaluation of potential
changes to the design of engines and |
think the performance of his own
engines demonstrates the benefits of
such an approach.

For those who do not build engines but
are interested in gaining extra
performance using tuned pipes or other
means, then the program will enable
comparisons of the different options to be
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The opening screen display from ICE The performance table display for a Dynamic 21D after calculation
Ll
made. This is dependant on the user being Prog ram overview of errors in data or use. Gordon makes a
able to provide the full dimensions of the comment in the manual that “users are
engine required by the program. The program is supplied on a CD-Rom disc  advised to refer to the appropriate sections
and is manually installed using the in the manual during the learning
- Windows Add/Remowve programs function. process”. In other words, read the
Pr@g ram b05|cs €l nd The program installed on my computer instructions first this timel
principles with no problems and once installed, For example, the program relies on the
clicking on the ICE desk top icon launched user knowing the approximate operating
The program is based upon equations and the program within a few seconds. rev. range of an engine and then setting this
formulae generated from first principles, “Help” files are supplied, which are at the appropriate point. If this is not done,
rather than using those derived from accessed from the main screen windows. then the results can be confusing. This is
empirical (observed) data. The view taken Unlike most professional programs one aspect of the program that Gordon is
is that the empirical approach can be however there is only a small index built keen to improve so if there are any
misleading and may lead to mathematical in. Once into the help, users have to scroll computer whiz kids out there who would
errors. An example of this approach is that through the screens to find the entry like to help | suggest they get in touch with
the timing diagrams are calculated from required. This can be eased to some extent Gordon. Having said all that, | found that
the actual dimensions of the engines because the user can add “book marks” at once | had got used to the way the program
ensuring that it is accurate. points in the help for ease of access later. | works (after 6 to 8 hours) | could experiment
The calculations used in the program would recommend that users do this right and get results out quite happily.
cover both the volumetric and mechanical from the start because you will need to Once the program has been launched,
aspects of the engine and as an indication refer to the help a lot during the early the user is presented with a screen
of the level of detail involved the learning stages. showing four windows (screen 1). These
mechanical calculations take into account The program is supplied with a are the engine database window, the
the coefficients of friction of the different database of engine information covering exhaust options window, the fuel type
types of bearings used. Readers will be the Cornell Dynamic designs and also window and the test set-up window. The
pleased to know that this data is already some of the Bob Collett sleeve valve windows can be enlarged to fill the screen
supplied as part of the database. For those engine designs. This does enable users to when each is in use and there is a facility to
with experience of such things, all the experiment right from the start and the restore the default set of data windows. In
program data is held in a Microsoft Access original database can be reinstated from use, the data for an engine is input (use the
database which can be accessed outside the CD-Rom should the experimentation manual to ensure correct data) and after
the ICE program if required. If enough get out of hand! Before starting | would selecting the relevant engine record the
people use the program, then it would suggest that intending users read the calculation process is run by clicking on the
seem useful to exchange such data to build manual. This is a complex program and correct (P) button on the tool bar. After the
up a comprehensive engine database. because of its nature is not very forgiving calculations have been carried out (which
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The BHP/Torque graph for a Dynamic 21D with a plain exhaust

pipe
only takes a few seconds) the screen
changes to display the performance table
window (screen 2) showing a vast range of
information for the engine being evaluated.
This is where the information in the
manual is essential in order that all the
information can be understood. Readers
should be under no illusions that this is
serious technical information and most of
us will need some considerable help in
interpreting it. The output data can also be
produced in graphical form; the most
familiar example to many readers will be
the classic BHP/Torque curves.

Data details

The input data needed for the engine to be
evaluated is very comprehensive and
includes a very detailed set of dimensions
for each engine. This is specified in the
manual as dependant on the engine

type selected. The program will cope

with various engine types including sleeve
valve and standard porting, different
scavenge layouts including uniflow,

loop flow and reverse flow and different
induction types including automatic

(reed valwe), crankshaft controlled and
piston controlled.

All these are well defined in the design
manual and in all there are about 90
different pieces of information that need to
be supplied, some of which are simply
entered as zero values where they are not
applicable to the engine in question. Some
form of data entry function would be
useful here so that once an engine type,
scavenge layout and induction type are
selected then non applicable data items
can have suitable values set automatically
by the program. Those with experience of
using Access databases could no doubt
provide this as a separate function based
on the information in the manual.

In addition to the basic engine
information the user can also specify the
fuel to be used, the type of exhaust system
and the test environmental conditions
including temperature and altitude.

The features that can be evaluated by
the program cover the following areas;
basic mechanical features, gas flow
through the engine, thermodynamics
{cylinder temperature and pressure etc),
crankshaft mechanics (inertia, balance etc),
sleeve mechanics (sleeve drive loads etc),
exhaust system (gas flows, pressures),
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pipe
induction system (gas flows, velocities),
performance (BHP, torque, mechanical
efficiency) and exhaust performance
(temperature, tuned length etc).

Outputs: tables,
graphs

In addition to the performance table
shown by default once the calculations are
complete, a range of other data is
available grouped under the headings
listed above. The different tables are
selected from the tool bar and provide a
very extensive picture of the engine
operating characteristics. They can be
viewed on the screen or printed out to aid
comparison of results.

The information can also be output in
the form of graphs, the data for which are
selected by the user and the graph can
also be viewed on the screen or printed.
To produce a graph, the user selects the
relevant table to use followed by the ‘X’
axis data which can be angle, piston
stroke or cylinder volume. Two functions
can then be selected for the left and right
'Y axis and the graph produced. The
classic example of this is the
afarementioned BHP/Torque curve plotted
against RPM. The program does not
recalculate the results at this stage.

In addition to the performance graphs
there is one facility which | found very
impressive. The user can specify the type
of exhaust pipe to be used and then run
the calculation. Once this has been done a
dimensioned drawing of the pipe in
question can be printed (screen 3). This
sounds like a very useful function for
establishing a sensible tuned pipe design
before cutting metal. It could also be used
to establish the best commercial tuned
pipe to be used for a particular engine.

Examples, tuned
pipe effect

As some examples of the output graphs
produced by the program | have evaluated
the effect of three different exhaust
systems on the Dynamic 21D. The results
are shown in screens 3, 4 and 5 and the
whole took under five minutes to produce,
| don't believe that such calculations would
be practical if performed manually.

The BHP/Torque graph for a Dynamic 21D with a tuned exhaust

Conclusions

Having used the program for a few weeks
now, | am very impressed with the
functionality it contains. It is not a program
that one just loads and uses. Users will
need to spend time with the manual and
unless you are an expert in two stroke
engine design | would suggest the Model
Engine Mechanics book as well. Having
done that and got used to the program it
works very well and produces a set of
results in less than five seconds. In fact |
have just timed that on my computer
whilst writing this review. It also launches
in about the same time, which in
comparison with most commercial
programs is impressive.

Because ICE is not a professionally
produced program, there are some things
which could be tidied up but that does not
detract in any way from it being a very
impressive tool. | suspect that it may also be
unigue in its field. It is still under
development with improvements and
additional functions being added on a
regular basis.

For those engaged in two stroke engine
design it is a must have if only for the fact
that it may question some perceived
design wisdoms. Even those who just
have an interest in engine design will find
this a fascinating program to use and will
gain a lot of knowledge from that use.

The ICE program CD (which includes the
manual) and the book Model Engine
Mechanics are available at special price of
£45.00 for both (plus £2.00 postage) at the
time of writing.

Gordon Cornell can be contacted at
19 The Earls Croft, Cheylesmore,
Coventry, CV3 5ES or by e-mail at
geornell@tiscali.co.uk

Company open

sessions

Several of our suppliers have
adopted the policy of having open
sessions in house where prospective
customers can examine equipment at
first hand. Following successful events
at Chester and Warco, Myford will have
their annual open house 26th to 29th
QOctober.
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MYFORD SEVEN, C

1. Cross slide lock fitted to lathe

Fig. 2
TURN DIA. TO SHEAR GAP

-.005"
-.008"

BRIGHT MILD STEEL

MACHINE NOTCH TO SUIT
SQUARE TOOL STEEL

Cross slide lock

| am aware that some owners of ML7
lathes will simple tighten one or two of the
screws acting on the gib strip to effect a
slide lock, however once correctly
adjusted, | prefer to leave mine well alone.
The Super Seven features a more rigid
(normally) fixed position gib, which does
not lend itself to ad hoc locking. Hence |
offer this easily made gadget, which can
be fitted to both ML7 and Super 7 variants.
The concept is extremely simple, so no
dimensioned drawings are given. Photo 1
shows the cross slide lock fitted, bolted in
place using the %in. BSF tapped holes in
the saddle. The tapped holes are used for
the travelling steady. Photo 2 shows the
component parts; - the mild steel drilled,
tapped and notched plate, the brass pad,
the fixing screws with screwdriver slots

and the clamping screw. When the lock is
not fitted the tapped holes in the saddle
are plugged with %in. BSF grub screws to
keep the threads free of swarf.

Shear scraping

Most lathes do most of their work close to
the chuck, and thus wear to the bed tends
to occur preferentially in this area. My ML7
long bed lathe, purchased second hand at
auction in 1980, clearly no longer in its first
flush of youth, was no exception, and was
now becoming difficult to adjust for saddle
to shear clearance. Correct adjustment
near the tail stock end gave unacceptable
clearance at the head end. Photo 3 shows
a gauge, right hand bottom, turned from
scrap % inch thick bright flat bar, The
gauge had undercut shoulders to facilitate
measurement of the shear gap in

John Mcintosh first describes a
simple accessory, then outlines
a technique for rejuvenating
an ageing bed.

conjunction with feeler gauges. The
shoulders kept the gauge square to the
shear gap. Fig 1 shows the results of a
dimensional survey. It was assumed that
the shear gap could be taken as a datum in
terms of straightness as well as
dimension. It was judged that the variation
in front and back shear thickness
(measured vertically) was acceptable. The
width of the shears required adjusting and
it was decided to use a piece of square
tool steel held in the Myford machine vice
as a precision scraper. This was selected
because the machined top of the vice
could slide on the shears while holding the
tool steel cutting edge square and this is
shown in Photo 4. Fig 2 shows an

AND SHEAR

Item

POSITION FROM HEAD

and

il B [ 5 E [ 1

|1?

size

DIFFERENCE FR

Back
Shear
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.500

-.001 -.0015 | -.0013 | -.0007

-.0(

Back
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zen
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" Front
Shear
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Front
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ROSS SLIDE LOCK
. SCRAPING

alternative design from ¥%inch thick bright
mild steel bar.

Using the precision scraper the back
shear +0.001 inch at the 37 inch station
was taken down to zero. The front shears
were scraped down to +0.0155 inch. This
operation was carried out without
removing the saddle. After the shears had
been scraped, the saddle was adjusted and
could move freely over the complete
length with no excess clearance. The
individual shear widths plus gap were
confirmed using a 4-5 inch micrometer.
The dimensional survey showed that no
restoration was required on the shear top
and bottom surfaces. Had this been
necessary then the top surface would
require testing for straightness and
flatness. It may be possible to borrow a

precision straight edge and small surface
plate. Failing that, these items can made
using the three-piece method where items
A and B are blued and scraped to each
other. This is followed by blueing and
scraping A and C together, then B and C
and so on until all edges or surfaces have
identical bedding. The precision straight
edge and small surface plate can then be
used to test the shear top surface. If

adjustment is required then the saddle
should be removed so that shear top
surface and the matching saddle surface
can be scraped. When this is complete the
shear front and back thickness can be
surveyed. The underside of the shear can
be scraped to size using the precision
scraper already described but using an
alternative blade configuration made from

the appropriate size of square tool steel.

A Note on Beam Deflection

A precision straight should not deflect excessively under its own weight and the
following formula will enable appropriate limits to be determined. The following
example calculation considers a straight beam made from a steel flat bar half an inch
wide by two inches deep by one metre in length.

The standard formula gives centre deflection of beam supported at ends as:

END ALONG LATHE SHEARS (inches) i
- Deflection = (5WL3)
| 25 |29 | 33 | a7 384E]
' 5 Where W = beam mass x g = beam volume x density x g = (LBD) x density x g
OM REFERENCE SIZE (inches) Density = 7860 Kg/m* for mild steel
g = gravitational constant = 9.816 m/s?
08 | -.0008 | -0008 |-001 | -.001 -0015 L = beam length = 1 metre _
E = Young's Modulus = 210x109 N/m? for mild steel
| = section moment of inertia = (BD?) for a rectangular section
B = beam width = 12.7 mm
) zero Zero zero zero +.001 D = beam depth = 50.8 mm
| Beam mass = (1x12.7x50.8x7860) = 5.07096Kg
10002
) zero zero Z6ero zZero zero W = 5.07096x9.816 = 49.777 N (that is force in Newtons)
| =(12.7x50.8°) = 138.744x10?m*
{12x 1000%)
172 | +.0172 | +.0173 |+.0175 | +.018 | +.018
Central deflection = (5x49.777x13) = = 22.245x10° m
(384x210x10°%138.744x10°)
= 0.022245 mm
= 0.0009 inch
1 -.001 -.001 -.001 -.001 -.0008
The beam width B has no effect on the deflection as it cancels out in the equation.
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FACILITATING THE
USE OF THE FOUR

JAW CH

it

/ -
L T

he chuck with four independent

jaws is generally reckoned to be

superior to the self centring three
jaw chuck in two respects:

1. ltis possible to achieve improved
centring accuracy.

2. It can provide a firmer grip on all
shaped workpieces. It is, however, less
convenient to set up, and more time
consuming. This article addresses
these latter concerns.

Setting up
(a) Circular cross section
workpieces

With a dial indicator gauge at lathe axis

1. Piece of bar set eccentrically in the four jaw chuck using obbl'er; dial indicator gauge,
T handled key (front) and bent bar key (rear).

50

horizontal centre height bearing on the
workpiece periphery to provide
measurement, the chuck jaws are operated
in horizontal pairs until the gauge
deflection by the workpiece adjacent to
(say) jaw 1 is the same as that adjacent to
jaw 3. This is repeated for jaws 2 and 4,
following, which it is to be expected that
the deflections adjacent to all four jaws
will be the same.

(b) Centre punch mark
on workpiece

In this case a "Wobbler” is used between
the centre punch mark and the tailstock
centre; and the same procedure is used as
in (a) above but with the dial indicator
gauge bearing on the “Wobbler” body
towards its workpiece end. See reference 1
and photo 1.

Jaw Operation

Four jaw chucks are provided witha T
handled operating key, which is quite
effective in moving the jaws as required.
The jaws are reversible to allow greater
flexibility in the shapes and sizes of
workpiece, which can be accommodated.
However the time taken to manipulate four
jaws in sequence, especially if they are to be
removed and reversed using the T handled
key is considerable. This tends to be a
deterrent to the use of the four jaw chuck.

UCK

Advice for tyros from the late
Philip Amos

Brace type key

There is not much work involved in making
up a key similar to a carpenter’s drill brace.
I noticed this concept in reference 2. My
design is generally similar and is shown in
drawing 1. The Bradley design is joined
together mechanically; mine has some
joints brazed to improve stiffness.

Some people have commented
adversely on the brace concept, regarding
it as a method of applying added
(excessive?) torque on the chuck jaw
operating sockets, But if its use is merely
to speed movement of the jaws this
criticism is invalid. Thus the chuck brace
can be used to rapidly get the jaws to near
their final position, and the T handled key
used to finally position them.

Concept

As shown in drawing 1, the actual "key" on
the brace is a piece of 10mm AF hex steel
with a 7mm square filed on one end, and a
short length reduced to 9.5mm diameter at
the other. This is a survivor from an earlier
attempt to use a socket spanner brace,
which turned out to be not very convenient.
A piece of 12.7mm diameter steel could
easily be used instead.

The main handles of the brace are of
25mm diameter timber, drilled 13mm
diameter axially to allow free turning on the
12.7mm, diameter steel “axles”. These latter
are turned down to 9.5mm diameter at one
end and threaded ¥inch BSW at the other,
so that they and the key can be brazed into
9.5mm diameter holes in the brace “arms”.
The other ends screw into ¥inch BSW holes
in the arms and are locked with nuts.

The length of the wooden handles was
chosen to suit my hand size. Those with
larger hands may require additional length
for comfort. To ensure correct assembly
the axle ‘X’ should be tightened in position
at its threaded end; the assembly rested
on a horizontal surface and its other end
brazed in place. This ensures that the arms
are set parallel.

Bent bar key

In setting a workpiece on centre, it is
necessary to slacken one jaw to allow its
opposite number to be tightened. Usually,
this is done by moving the jaws by half the
difference between dial indicator gauge
readings. However, with only one key this
slacken/ftighten routine cannot happen
simultaneously and each seems to affect

Model Engineers’ Workshop
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Tailstock Power System

Peter Rawlinson cuts down

on manual effort.

Issue on sale 21st October 2005
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the other slightly, so that there is a lot of
repetition. A second key would allow both
jaws to be maved at once; in this case the
final setting can often be achieved first time.

On my lathe there really isn't room
behind the chuck to fit a second T handled
key, so a Bent Bar type has been made
which fills the bill successfully. Photo 1
shows a piece of bar being set in my four
jaw chuck using a wobbler and dial indicator
gauge, and involving both the T handled key
and the bent bar key. Drawing 2 depicts the
Bent Bar key with the T Handled key to the
same scale for reference.

Manufacture

The jaw driving screw sockets on my chuck
are 7mm square - as measured with drill
shanks. Thus square steel bar of this size
would be the easiest to use; but alas my
smallest stock was 10mm square so | had
to use that. Using a length of about 160mm,
the long end was placed in the bench vice;
the section to be bent was heated red, and
then bent at right angles using a large
“King Dick” adjustable wrench (originally
from my grandfather’s tool kit). After
cooling, the long and short ends were
hacksawn to length and the short end filed
to 7mm square. The corners were rounded
until the key would just fit neatly into the
sockets. Finally the key was blackened with
a proprietary chemical treatment.

Conclusion

The two chuck keys described in this

article speed the use and adjustment of
the four jaw chuck, and make it a much
more attractive option than previously.

References
. Creating Holes - Philip Amos -MEW
67 Aug/Sep 2000

2. The Amateur’s Workshop -
I. Bradley - 1950

Coming up in Issue No. 110 will be

Modified Vice

Budget precision from
Harold Hall

ﬂmcmrhgulthg Attachment for

Dyson Watkins describes his
solution.

Modifications to the X3
Milling Machine

Dick Stephen takes a further
step in search of perfection.

(Contents may be subject o change)
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I would like to request assistance via
Scribe a Line. In the winter issue 1990/91,
Mr Alan Buttolph described the building of
a gearbox for the ML7 lathe. | have a lathe
6%in. centre height by 36in. between
centres which | would like to build a
gearbox for. In the Buttolph article, the
author mentioned a gearbox designed by
Mr L. H. Sparey. Can anyone supply
information concerning where the plans
can be obtained, or has anyone got plans
they would sell. | have the Model Engineer
Flans Handbook Part 2, but the plans are
not listed. | would appreciate any help
from other readers.

Readers may be interested in something
of the history of the Crossness
Pumping Station.

When the Members of Parliament
moved back into the newly rebuilt
Houses of Parliament in the 1840's they
soon discovered that there was one
considerable drawback to being next to
the River Thames, the smell. The river
had always served the purpose of being
the city’s only means of getting rid of
it's sewage, and in continuing to do so,
it became necessary for the Honourable
Members to adopt the use of nosegays
of strong smelling flowers to overcome
the smell of the sewage as it was
washed back and forth by the tides
during the hot days of an English
summer.

A decision was taken to deal with the
problem and this was to result in the
building of a very large sewage works at
Crossness near Erith in Kent to form part
of a scheme to drastically improve the
way sewage was dealt with in London,
then a city which had a rapidly increasing
population. Crossness was to include a
very large pumping station driven by the
four of the largest rotative steam
powered beam engines in the world and
would remain in use for many years.
The solids in the sewage were separated
from the water which was returned
through a large brick lined tunnel to a
point at the mouth of the River Thames
and still does; with increasing amounts
of sewage to deal now it looks as if it
will have to be duplicated in the
foreseeable future.

When the more convenient electric
power became available to drive the
pumps the beam engines were allowed
to fall into disrepair. Vandals broke into
the works and stole the valuable bronze
parts from the engines to sell as scrap,
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Re: Bullwheel/backgear on Super 7 Plus and

Super 7 Plus Sigma Lathes

I would like to add to the information given on page 11 of MEW Issue 108. In
redesigning the Super 7 headstock so that it could accept a spindle bored 26mm, my
father somehow managed to completely overlook the fact that users of original small

bore lathes had grown accustomed to having

a 60 tooth bullwheel/backgear which

readily lent itself to dividing on the spindle. Over the years a number of dividing
attachments had been conceived to suit, most notably Radford’s design which was
later much improved by G.H. Thomas. Therefore the new Super 7 Plus and Super 7
Plus Sigma models arrived on the market with a 67T bullwheel/backgear.

By the time a customer drew our attention

to this redesign work, work to introduce

the Connoisseur was well underway. There and then, father decided to do the
corrective work, have a 60 tooth backgear and fit some simple indexing to the
machine. Therefore all Connoisseurs have the 60 tooth bullwheel, and finally the other
two machines were upgraded earlier this year from machine serial no. SK 171371.

For those customers who have the earlier machines, it is possible to update the

machine. The parts required are:-

1 15393 60T backgear

1 15396 Sleeve gear

1 15398 63/16T backgear cluster
Post and packing

VAT. @ 17%%

£70.03
£30.93
£37.49
£16520
FT387%5
£ 2423
£162.68

Whilst the bits are reasonably straightforward to fit, the customer will have to make
some tooling to extract the sleeve gear from the vee cone pulley. Also, when the new
sleeve gear is pressed into place the bore is quite likely to close down fractionally. At

the factory, to create the correct fit, we put the

assembly on a hone, whereas in a home

workshop situation, the customer may have to resort to using a half round scraper.

this badly delayed the work some years
later of some enthusiasts to recondition
the engines and bring them back to
their as new state which existed in 1865
when they first worked. This task was to
take many years of work and would
ultimately become part of the Museum

Other readers may be interested in a couple
of additions to my Myford ML7. As an
alternative to Peter Rawlinson's ingenious
arrangement (MEW Issue 105) for powering
the topslide, | offer a mechanical set up based

System driven from a pulley attached to the
handwheel.

complex to which the public are
admitted by appointment which can be
made by ringing 0208 3113711. Visits
start at 1.45pm and the nearest railway
station is Abbey Wood. Restoration is
not complete, but visitors are welcome.
Phone to enquire about admission.

on a flexible tool drive. As can be seen from

the photo, drive is taken fram a pulley fitted to

the leadscrew handwheel, to a second pulley,
which drives the shaft. The chuck end of the
shaft may then be connected to convey power
to either the cross slide or the top slide.

In addition, | would like to mention my
clasp nut release for the ML7 which | rate
one of the best accessories ever to be added
to the ML series lathes, and which | strongly
feel never had the publicity, which it richly
deserved. Basically it does “exactly as it says
on the tin".

It will:

1. Run a cut at any speed up to a. pre-set
point, which can even be set with a
micrometer head. Try as | may, | cannot
envisage a more accurate method of
stopping the cut. It is even self-adjusting
for wear!

2. Given the correct shaped tool it can be
used to cut on the return stroke

Model Engineers’ Workshop



| was fascinated by the Dick Stephen article on the centring microscope in the May
issue. Just reading prior to reading it | had been measuring up a standard brass 22mm
Tee fitting, left over from some plumbing and -

consigned to the scrap bin. The dimensional
accuracy was excellent and it occurred to me that it
could be used as a main body casting with very little
modification.

Also in the scrap box was a No, 2 Maorse taper arbor,
which | had acquired at Donington “in case it came in
handy.” This was machined down in two steps to fit
two thirds of the way through the fitting, and the
smaller diameter portion was sawn off at 45degrees. A
small piece of a broken OHP mirror (silvered on the
working surface) was fixed using double-sided
adhesive tape to the angled surface, and trimmed to fit
the bore using a diamond wheel in a mini drill- a
somewhat laborious process. As | only intended to use
the microscope for lining up centre punch marks, |
fitted cross hairs of fine wire through four small holes
in the copper pipe side arm at the focal point of the
eyepiece lens (another scrap box item).

The whole thing is assembled with Loctite and
adjusted on assembly by twisting the mirror arbor. - i
Surprisingly, it set up spot on and the whole thing Component parts of
took only an afternoon. The accompanying photos ~ microscope
show the device in use and in component form. It =N
may not be pretty but it works, and should save a lot
of time which, wife permitting, might be used for
proper modelling.

Whilst searching through the scrap box for items
for the microscope, | came upon a little gadget,
made some time ago, which may be of interest to
some readers.

Having earlier finished a Vulcan beam engine, |
thought it looked a bit bare under the base plate with
just the boiler pump, so | thought | would make a
feed water tank out of some tin plate and simulate
rows of rivets at the joints. Making a dome punch
and aligning it with a matching recess to punch out
rows of rivet heads seemed a lot of work so this is
what | came up with.

The device is made from a piece of suitable flat
bar. The first hole through the jig is the diameter of
the rivet heads and spaced from the edge just less
than the rivet centres. A saw cut goes across the hole
at right angles and far enough past to space the rivets * = -
from the edge of the plate to be punched. Finally, the Miniature punch for
hole is drilled out as far as the saw cut to the diameter Simulating rivets.
of a ball bearing selected to be about 20% larger than the intended rivet head.

In use, the block is held in the vice, the plate is pushed into the saw cut, and the ball
bearing is dropped down the hole and punched with a short length of rod and a light
hammer. Sliding the plate sideways until the new rivet head appears and repeating the
procedure gives a neat row of simulated rivet heads in less time than it takes to describe.

£ -

(controlled by hand) thus saving a
fine finishing cut.

3. | regularly use it for ‘blind’ boring, as
it is just as accurate to set inside or
outside.

4. The tool is permanently fitted and
ready for use, and the previous
lever functions are unchanged. I'm

- d

Drive taken to top slide

sorry | do not have the name of the
designer of this little wonder, which
bears some similarity designs shown
in recent issues of this magazine, but
he should be aware that, when MEW
Gold Medals are awarded, | will be
the old bloke cheering loudest.

Flexible drive taken to cross slide.

October 2005

total value of items accepted for a ‘For Sale’

Would readers wishing to make use of this
facility please note that the maximum

entry is £50.
To advertise goods of a greater value, please
contact our Classified
Advertisement Department. Please indicate
clearly if an itemn is intended for Link Up.

WANTED

® Wanted: Copy of MEW Issue No. 58.

® Wanted: Student requires back

® Help Wanted

Please phone Neil on 01235 817 963
(Oxan).

copies of magazines e.g. Live steam,
Australian Model Engineer, Home
Shop machinist. Also books on
locomotive building, steam engines,
model engineer, metals, before
1960's only. Any condition tatty ftorn.
Must be cheap or free. Phone Steve
01642 505 847 Cleveland.

"Precise” gauge blocks. | have a set
of these gauge blocks with the trade
name “Precise” or "Precision” which
are similar in purpose to slip gauges
except that they are approx. 3/4in.
square section instead of the usual
slip shape, The individual blocks are
identified by a code letter/ number
rather than having the size engraved
on them. However, the sizes (as
checked with a comparator and a set
of slips) seem not to follow any
expected theme. When they were
new -many years ago - the lid of the
box contaimed a chart giving the
sizes. Does anyone else have a set
and, do they have the chart? A copy
would obviously be of great
assistance.

| have a second request for
information concerning a Moore and
Wright 2000 Micrometer -this is the
sliding digital instrument. It works
well but there is a small (1) accuracy
problem. At 0.030 in. the erroris 1 or
2 tenths which progressively
increases so that at 1.000 in. the
error is 0.030 in. and the max reading
(when opento 1in. +) is 0.97 or so.
The device zeroes without problem.
The machine appears to work by
reading a glass scale with some
signal processing. The circuitry
includes three subminiature preset
pots of unknown effect. Before | dive
in, screwdriver in hand, has anyone
any experience or advice about the
instrument please? Do | attack the
electronics or the mechanical
arrangement?

Please contact M. Leafe with
solutions to my problems at

Tel: 01924-460864 or email
malcolm.leafe@btopenworld, com
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THE MODEL ENGINEER
EXHIBITION oo omesuscons

Please return completed form to:
Model Engineer Competition, The Leys,
Church St., Twyford, Bucks. MK18 4EU

ENTRY FORM - COMPETITION
& LOA_N MODELS CLASS ENTRY NO.

PERSONAL DETAILS (Please print)

SUMANIE oo dedinsamamsaiemisi s Eoraname(s) sesrasenons o canniassis 7:To [ SHESE MR

AAAIBSS oo i s e e R T R R S A R e S S

HUBEEde sussisssesnes: HOME TBE cucsenmnanes s Daviime Tak: conneaisinmarmsin
DTN 0 P S COMOTMONIT ool R s S S S P SR et
Have you entered before? (Y/N) .........

Do you purchase or subscribe to a Highbury House Communications plc magazine? (Y/N)

Haw many vears have VOULDSCI & MOBIBHETE i mmseimsssssssisrsims s s s sssmisssisiess s Sredesnsssss S dnsiomssi
Mail Order Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you D

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

Erity Glass (competitiion onlaies ofllY) umsismoisssmisisssimsm s b s i et st usiaes

Model Title (to be used for catalogue and display Card) ..........ccciccirmeiieieiniiisrree s ee e s s e aneenens

Have you supplied a photograph? (Y/N) ..cccoeiiiiiinnnns
Are you supplying Judges Notes? (Y/N) .......cceeeennn
Value of model (Highbury House Communications plc will not insure the model unless a value is entered) £..........

Name and address of local newspaper ................. T e S S s S

NB Please make a copy of this form and any photographs enclosed for your own reference. Please nate that Highbury House Communications plc
will not accept liability for any loss of documents or photographs submitted with this form



TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These notes are written purely for guidance. Full information is contained in the Competitors’ Information booklet
have an be , leave that section blank and we will take
competition exhibit into another class if they feel that by doing so its ‘chances of gaining higher marks

If you

please indicate this by writing Loan on the
form in the box identifying the Class. Loan
models are not judged but carry all other
privileges associated with competition entries.
Part built models are particularly welcome
inthe Loan Section; visitors like to see work in
progress, and entry does not preclude the item
being entered in competition when completed.
The classes listed below are those
associated with mainstream model
engineering.

Club exhibits

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

I fthe item is offered as a Loan exhibit

Additional forms

If you do not wish to deface your copy of the
magazine we are happy to receive
photocopies of the entry form, one for each
model. We will be pleased to send out extra
forms if required, so if you know of a modeller
who is not a reader of one of our magazines
but who you think may wish to participate,
please advise them to contact our Exhibitions
Office , or simply photocopy the entry form for
them.

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

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

COMPETITION CLASSES

Engineering Section

Al Hot air engines.

A2 General engineering models (including
stationary and marine engines).

A3 Internal combustion engines.

A4 Mechanical propelled road vehicles
{including tractors).

A5 Tools and workshop appliances.

AB  Horological, scientific and optical
apparatus.

A7 General engineering exhibits — not
covered by the above

Railway Section

Bl  Working steam locomatives lin scale
and over.

B2  Working steam locomotives under Tin
scale.

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

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

are unsure as fo

Class into wlud'l it should

steam prototypes.

BS  Scratchbuilt model locomotives gauge 1
(10mm scale) and under.

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

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

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

B3  Passenger or goods rolling stock, above

Tin scale.

Passenger or goods rolling stock, under

Tin scale.

Railway buildings and lineside

accessories to any recognised model

railway scale.

Tramway vehicles.

B10

B12

Marine Models

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

C2  Working scale models of powered
vessels (from any period). Scale 1:49to
1:384
Non-working scale models (from any
period). Scale 1:1to 1:48
Non-wiorking scale models (from any
period). Scale 1:49to 1:384

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

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

C7  MNon-scale powered functional models
including hydroplanes.

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

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

Scale Aircraft Section

D1 Scale radio control flying models

D2  Scale flying control-line and free flight

D3  Scale non-flying madels, including kit
and scratch-built

D4 Scale flying radio controlled helicopters

Model Horse Drawn

Vehicle Section

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

Junior Section

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

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

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

All entries will be judged for standard of

craftsmanship, regardless of the modelling

discipline, i.e. a boat will not be competing
against a military figure. Providing a model

attains sufficient marks it will be awarded a

gold, silver or bronze medals

Model Vehicle Section

K1 Non-working cars, including small
commercial vehicles (e.g. Ford Transit)
all scales down to 1/42.

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

K3  Non-working motor bikes, including
push bikes, all scales down to 1/42.

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

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

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

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

DUKE OF EDINBURGH

CHALLENGE TROPHY

Rules and Particulars

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

2. The trophy remains at all times the
property of HIGHBURY HOUSE
COMMUNICATIONS PLC.

3. The name of the winner and the date of
the year in which the award is made
will be engraved on the trophy, which
may remain, at the discretion of
HIGHBURY HOUSE COMMUNICATIONS
PLC in his/her possession until required
for renovation and display at the
following Model Engineer Exhibition.

4. Any piece of model engineering work
will be eligible far this Championship
Award after it has been awarded, at
The Model Engineer Exhibition, a
Gold or Silver medal by
HIGHBURY HOUSE COMMUNICATIONS PLC.

5. Ne model may be entered more than
once,

6. Entry shall be free. Competitors must
state on the entry form:

(a) That exhibits are their own bona-fide
work.

(b} Any parts or kits that were
purchased or were not the outcome of
their own work.

|c) That the model has nat been
structurally altered since winning the
qualifying award.

7. HIGHBURY HOUSE COMMUNICATIONS
PLC. may at their sole discretion vary
the conditions of entry without notice.

COMPETITION RULES

1 Each entry shall be made separately on
the official form and every question
must be answered.

whtchlssonfhovag

entrant rt of the information
(g rkogibel ﬁ.;rwmm"?

or a more appropriate award are im

2. Competition Application Forms must be
received by the stated closing date.

LATE ENTRIES WILL ONLY BE ACCEPTED AT

THE DISCRETION OF THE ORGANISERS.

3. Competitors must state on their form the
following:

(a) Insured value of their model.

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

(c) Parts or kits purchased.

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

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

INOTE: Entry in the competition can only be

made by one of the parties and only their wark

will be eligible for judging.

4, Models will be insured for the period
during which they are in the custody of
HIGHBURY HOUSE COMMUNICATIONS
PLC

5 Ajunior shall mean a person under 18
years of age on December 315t in the
year of entry.

6.  PastGold and Silver medal award
winners at any of the exhibitions
promoted by HIGHBURY HOUSE
COMMUNICATIONS PLC. are eligible to
re-enter their model for the ‘Duke of
Edinburgh Challenge Trophy.

Past winners at any of the exhibitions

promoted by HIGHBURY HOUSE

COMMUMICATIONS PLC. will nat be eligible

for re-entry into the competition unless it has

been substantially altered in any way.

7. HIGHBURY HOUSE COMMUNICATIONS
PLC. reserve the right to:

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

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

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

8. Entry into the competition sections is

not permitted by:

(a) Professional model makers.

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

NOTE: If unsure, please contact the

Competition organisers, prior to the show.

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

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

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

IMPORTANT NOTE PLEASE MAKE COPIES,
INCLUDING PHOTOGRAPHS, OF ALL
INFORMATION RELATING TO YOUR MODEL, AS
HIGHBURY HOUSE COMMUNICATIONS PLC
WILL NOT ACCEPT LIABILITY FOR ANY LOSS.

CLOSING DATE 12TH DECEMBER 2005



1 OR 2 YEARS’

SUBSCRIPTION OFFER

THE PRICE OF 8
—— 2 ISSUES

/ S ODEL ENGINEERS’

4 great reasons to subscribe WUH,KS'HUI' '

IHE
THE PRACTICAL HoBEY MAGAT

—

© Superb offer on 1 & 2 years’ subscriptions " _C gEeS - Wing
@ MEW contains useful projects, reviews PUEEE '}._,.‘-“'i""-" jsonine
of workshop equipment and many handy - fachitate |
Tips & tools
1 H foran J
money-saving tips for O 1te _ SEan /

_“21155UES FOR”
THE PRICE OF 16—
5 ISSUES

Delivery direct to your door

Avoid price increases
throughout your subscription term

_____________________________________________________________________________________________________________

YES, | would like a subscription to the 1 year MEW offer, in order to receive Delivery Address (if different from Payee's address) 5
10 issues for the price of 8 for myself/as a gift (please circle) fitle: : . 2
Tl st IS s e S UM sy s Ao s i
UK Europe (inc. Eire) US Airmail RoW Airmail
£30.00 £36.00 £36.50 £38.50 L e T e

YES, | would like a subscription to the 2 year MEW offer, in order to receive
21 issues for the price of 16 for myself/as a gift (please circle)

UK Europe (inc. Eire) US Airmall  RoW Airmall
Postcode: ..........cueee.- COUNIRY:: s i i sy
£60.00 £72.00 £73.00 £77.00 ¥
Is this a renewal of a current subscription? || Yes No
[0 Please tick this box if you do not wish to receive any further information from Highbury
Method of Payment House Communications Plc
[0 Please tick this box if do not wish to receive any further information from
Please quote code V064 for all payment methods third parlty curInDEniI:Is y:::clully scfémod by usl e AR
Cheques/Postal Order (made payable to Highbury House Communications
Fic),-Wite:rer: V62 on Wie baci: UK SUBSCRIBERS PLEASE RETURN YOUR COMPLETED COUPON TO:
Mastercard Visa American Express Switch MEW Subscriptions, Tower House, Sovereign Park, Market Harborough,

CETONONISE:S: TIAMUBY: i\ cinv it us s s b S04 E « waain it s oS ik s i M8 S SR £ i ¢ s
US/CANADIAN SUBSCRIBERS - PLEASE RETURN YOUR COMPLETED

T e
Card no: MEW Subscriptions, Wise Owl Worldwide Publications, 5150 Candlewood St.,
Suite 1 Lakewood, CA 90712 - 1900 USA

EXDIEY B onresnsmsnnnssnmasvrassionss sossnumnismmnassny ssnsamibaTspmnsisomT Iy s sEY

OR E-MAIL OUR SUBSCRIPTION DEPT. NOW

Switch:|ssuenoyvalld date: s sannininnnnnd Rt

Skt et ao e R e e e modelengworkshop@subscription.co.uk

Payee Address
TIE: covervinnne INMAISE covviiiinans S LR TYE S ot s oo v e S e R v

FOR ANY QUERIES, PLEASE CONTACT OUR CUSTOMER SERVICE LINE ON

0870 837 8668

This offer closes 30th October 2005
Photocoples of this page are acceptable
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WHAT BETTER WAY TO FOLLOW ON FROM A FOUNDATION COURSE THAN BUILDING A
SIMPLE STEAM ENGINE? BUY MODEL ENGINEERING A FOUNDATION COURSE AND PAY
FOR BUILDING SIMPLE MODEL STEAM ENGINES AND WE’LL GIVE YOU VOLUME 2 FOR FREE

e MODEL ENGINEERING - A FOUNDATION COURSE
- MODEL Peter Wright
ENGINEERING A new book by an experienced model engineer covering all the basic
L reuNBATION COUNIL techniques: understanding engineering drawings, buying materials,
Pater Wright w . s o 4
: s marking out, sawing, filing, bending and forming metals. Includes a
L review of engineering, materials, the making of cutting tools in the
| 7 home workshop and much more. A must for those practical people

oy A "' who have little experience of working in metal.
» 1997 1-85486-152-2 236 x 18gmm
416 pages Illustrated paperback £16.95

BUILDING SiMPLE MODEL STEAM ENGINES

Tubal Cain

The sheer simplicity of miniature oscillating steam engines has an
enduring fascination for all marine and model engineers. This book
shows how to build four model steam engines and features designs
and plans that even a beginner will be able to follow.

1993 1-85486-104-2 210x148mm

112 pages Illustrated paperback f5.50
EeiiBinn BUILDING SimPLE MODEL STEAM ENGINES ||
SIMPLE Tubal Cain

Since the publication of the first book dealing with these fascinating
little engines, the author has designed and built several more

MODEL 'Y
STEAM | _ ranging from a delightful little turbine to a larger engine in the style
SRS of the magnificent ‘Steam Engines of the Highest Class’ offered by

toymakers before WWh. Fully detailed methods of construction with
the beginner in mind.

1997 1-85486-147-6 210x148mm
112 pages lllustrated paperback £5.95

Please add £1 p&p for single book orders and sop for each additional book ordered

Send payment with your name, address and telephone number to:
Customer Services, Highbury House Communications Plc, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 OPS.
Cheques made payable to Highbury House Communications Plc.

Telephone Customer Services on 01689 886660/886661.
Don't forget Valid From, Expiry Date and Issue Number details if you’re paying by credit card.
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ENGINEERING SU

PPLIES I

SEE US AT PICKERING 23 -25 SEPTEMBER 2005!!

+ LEAMINGTON SPA 14-19 OCTOBER

PHONE FOR YOUR FREE 120 PAGE

CATALOGUE 01582 471900

ORDER ONLINE AT WWW.CHRONOS.LTD.UK

SET OF 7 INDEXABLE
LATHE TOOLS 12MM SQ

i

;3’;5.05?1 26 m’é‘{i’:‘:ﬁém
SET OF 6 HSS PLAIN SHANK
T SLOT CUTTERS
PLAIN HSS
SHANK

1/4-5/16-3/8-1/2-5/8-3/4
CODE SCT071B - £65.00

GEAR CUTTERS + ARBORS

GCSET SET OF 0.5 MOD CUTTERS ~ £48.00
MI1ESTZ 2MT ARBOR £38.00
MI165T3 T ARBOR £48.00

POLICRAFT POLISHING NEW SMALL 3 JAW LATHE CHUCKS
KITS INC. MOPS, COM- 'ON TAPERS
POUND + ARBOR
Code FoR PRKCE
PCI001 BRASS £18.80
PCI002  STERL £24.70
PCI003  WOOD  £20.70
PCI004  PASTIC  £18.70 Code DLA/THREAD ARBOR PRICE
CHROME ~ £16.70 MX20 SOMM [ M12 M1 £55.00
MX21 S0MM / M12 M £55.00
MX22 A5MM / M14 1MT £65.00
CLARKE MICRO
MILL/DRILL
DRILL CAP - 13MM
THROAT 140MM
SWING - 180MM SPEEDS 100-2000
POWERFEED/SCREWCUTTING INC TABLE-240X1 45
DIGITAL READOUT KIT AVAILABL SPINDLE MT2

VERTEX BSO Dl\ﬂDiNG HEAD!!

"',.:\ i

r_'et; >
Code PRICE
XP17 £25500 £194.00

VERTEX K TYPE MILLING VICES!!

4
5" |K5]
8" Ké

e

CcG7
CG8

5&0 £69.95!1

&0500 £79.951
&£3-00 £55.00!!

VERTEX 6” & 8” ROTARY TABLES

ITEM FRICE
HV& TABLE

CHRONOS IMPORTED CHUCKS!
3JAW SC

Code  TYPE PRICE

BOMM  E39.95
XP73  100MM £49.95
XP74  125MM £59.95
AJAW INDEPENDANT -
Code  IWPE PRICE i
P75  BOMM  £49.95
XP76 100MM  £56.95
XP7T7 125MM  £64.95

XP8 £15500 £125.00
XPO TSI TAILSTOCK £4800 £47.95
XP10 DPIDIVSET  £58.00 £37.95
XP11 HVB TABLE £22500 £192.00
XP12 TS2 TAILSTOCK £29.00 £58.00
XP13 DPZ DIV SET  £60.00  £52.00
NEW CLAMP SET FOR vsm:x + SHOBA 6”
ROTARY TAB
Code SCK1 - £15.00

NEW - 80MM FRONT MOUNT
3 JAW LATHE CHUCK

Includes 2 sets of
jaws, chuck keys

+ lixing screw

Code BSCH - £60.00

NEW 80MM 4 JAW CHUCK + MOUNT-
ING PLATE FOR SHOBA 4" ROTARY
TABLES

Code VO
£49.95

NEW - MICRO MACHINING DVD S BY J F RODRIGUEZ
EXCLUSIVE TO CHRONOS - SOLE UK DISTRIBUTOR

THE MILLING MACHINE & ITS USES
4 HOURS LONG. COVERS ALL ASPECTS OF MILLNG
CODE DVD1 - £34.95 INC

GRINDING LATHE TOOL BITS AND OTHER THINGS
90 MIMS. CODE DVD2 - £26.95

MICRO MACHINING ON THE TAIG/PEATOL LATHE

2 HOURS, INCLUDES FACING, TURNING, GROOVING, PARTING,
CHAMFERING, DRILLING, TAPPING ETC ETC ON THIS POPULAR
SMALL MACHINE, EXERCISES ARE APPUCABLE TO ALL SMALL LATHES
CODE DVD3 - £26.95

ADVANCED TAIG/PEATOL LATHE OPERATIONS

4 HOURS. SEE THE PEATOL LATHE PERFORM SOME OF THE
MOST UNORTHODOX MACHINING TECHNIQUES THAT MOST |
THOUGHT WERE IMPOSSIBLE ao |
CODE DVD4 - £34.95 :

THREADING ON THE LATHE

2 HOURS. FINALLY THE MYSTERY OF THREAD CUTTING HAS
BEEN MADE SIMPLE ENOUGH FOR THE BEGININER

CODE DVD5 - £26.95

MACHINING OPS ON THE 7X10 VARIABLE SPEED MINI LATHE

4 HOURS. THIS DVD IS ALL ABQUT THE 7X10 VARIABLE SPEED MINI LATHE CURRENTLY OFFERED
UNDER VARIOUS BRAND NAMES INCLUDING THE CCLARKE 300. [T IS VERY THOROUGH INCLUDING
A FULL TOUR OF THE MACHINE AND SHOWS VIRTUALLY VERY BASIC MACHINING CUT A LATHE
CAN DO. AN EXTREMELY INFORMATIVE PRESENTATION WHATEVER TYPE OF LATHE Y(OU HAVE.
CODE DVD4 - £34.95

MILLING WITHOUT A MILLING MACHINE

2 HOURS. LEARM HOW TO DO SUCCESSFUL MILLING WITHOUT
A MILL - USING YOUR LATHE AND EVEN A DRILL PRESS.

CODE DVD7 - £26.95

MAKING GEARS THE EASY WAY

4 HOURS. THE SECRETS OF THE HOB REVEALED. HOW TO USE ONE AND EVEN HOW TO BUILD
ONE FROM SCRATCH ON A SMALL - MEDIUM SIZED LATHE AND SMALL MILLNG MACHINE
CODE DVDE - £34.95

FURTHER DETAILS AT WWW.CHRONOS.LTD.UK
OR ASK FOR OUR DVD LIST

SHOBA HZ,N'? ROTARY TABLES

5 PC QUICK CHANGE TOOLPOST SET
SUPERB QUALITY INCLUDES 2 STD HOLDERS, 1

SPARE HOLDERS FOR MYFORD & BOXFORD
SYSTEMS

0,2 BORING & 1 PARTING

df 6f

8,10

Code  PRICE i

2 +12A | lcode  TOSUT
XP2 3 £69.95 B8 o B M wso s
VP4 4" £99.00 £12500 £95.00 B

' AE—— XP50 . BOXFORD 41 e ot
£L40-00 £125.00 XPs4 BOXFORD EXTENDED £24.95

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK
PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

CHRONOS LTD, UNIT 14 DUKEMINSTER TRADING ESTATE, CHURCH ST, DUNSTABLE, BEDS, LU5 4HU

PRICES ARE CORRECT AT TIME OF GOING TO PRESS AND ARE ONLY AVAILABLE WHILE STOCKS LAST
TEL (01582) 471900 - 5 LINES FAX (01582) 471920 WEBSITE WWW.CHRONOS.LTD.UK
EMAIL SALES@CHRONOS.LTD.UK




EZELAP DOUBLE SIDED
DIAMOND -

SHARPENERS
Code TVPE

YPBT  SUPERFINE/FINE

XP82  SUPERFINE/COARS
X063 SUPERFNE/MED <Y 59 o
X84 FNE/MEDUM  <E£29.
X85 FINE/COARSE eat
XP86  MED/COARSE

EZELAP DIAMOND HONES

Code Lifi KL

Xpay SUPERFINE e 2500
Xrag FINE Beb- 2000
Xpag MED o6 £7.50
¥P90 COARSE G20 £9.50
X1 EXTRA COARSE bld £12.00
¥P92 SET OF 3 5F-F-M 095 £14.95
¥P93 SET OF 4 5-F-MC £24R6 £19.95

EZELAP FINE DIAMOND SHARPENERS ON
A WOODEN PEDESTAL 6" x 12"

Code
XPo4

PRICE
£X% £19.95

SET OF 38 TCT LATHE TOOLS!!

<o
[ .

Code SHANK PRICE

XP18 /4 £22.00
W19 shs £24.00
XP20 38 £27.95
XP21 o2 £34.00

EXCELLENT QUALITY MICROMETERS
WITH CARBIDE ANVILSII

DIAL GAUGES-GUARANTEED 2 YEARS

60 KG MAG BASE SPECIALS

MINI BORING & THREADING SET

RIGIDLY HOLDS ROUND BAR UP TO S0MM DIA 47 JAW
WIDTH - OPEN UPTO 4 5/811

EACH COMNTAINS THE FOLLOWING 12*
LENGTHS OF ROUND STOCK
2 EACH 1/8, 5/32, 3/16, 7/32,/4, 9/32
1 EACH 5/16, 3/8,7/16, /3, 5/8

ELECTRONIC TOUCH POINT
SENSOR

SZE  Price /e New!l Mini HSS
G135 0-17 £9.95 \ internal Threading
CG136 0-25mm  £9.95 o r & bordng Set HsS
G137 1-2 £12.95 5
CG138 25-50mm £12.95 Gh| M ba &min Reund Shank
CG139 2-3" £16.95 £10.00!! G148 MAGBASEE 01" Gowge £22.00 " with a 9mm Square
gg}j? ;g){g&:’n g:::g g;i gg CG14)  MAGBASE&0-10mm Gowge  £22.00 Code  PRICE Split Holder. IDEAL
G142 34 £1895 £25.00 H prirteeated [ UL e
NEW 3 ROTARY TASLE REIVT NEW - 5C COLLET CHUCK WITH D14 30MM MINI BORING HEAD C/W 8 TOOLS
EXCLUSIVE TO CHRONOS MOUNT
ACCEPTS COLLETS UP TO 25MM :f
PRECISION MADE s
AND VERY ““M ‘o o
Sl ACCURATE!!
Code 372 _sraneinet £69.95 Code  SMA256  £99.95 Code  XPZ2  £54.95
GLANZE 2MT INDEXABLE GLANZE 3MT INDEXABLE GLANZE RS INDEXABLE
1
ENDMILLS - ENDMILLS ENDMILLS Lot ';fnén '{‘3‘ ‘f;?.i" D'E/HO"D“
Code Dia Tips Price Code Dia Ti Price Code Dia Ti Price
XP122 16mm 1 £22,75 XP125  32mm Qﬁ £26.95 XPT28  32mm 2’% £39.95
XP123 20mm 1 £23.75 XP126 AOmm 3 £29.95 XP129 A0mm 3 £42.50
XP124  25mm 2 £28.75 XP127  50mm 3 £32.95 KP130  S0mm 3 £45.00
MOVEABLE JAWS VICE CHRONOS MATERIAL PACKS

NEAL DRILL PRESS VICES -
SUPERB QUALITY - EVEN OK FOR LIGHT MILLING!

W

CODE  MATERIAL BRICE
M0 MILD STEEL ROUMD $88-r3 £18.50
M1 SIVER STEEL ROUND £98-to £28.50 £18.001
Code PRICE MG2  STAMLESS STEELROUND. Sl £42.30 ccme 4’ £2400 £22.00!!
TC165 £35.00 M@73  BRASS ROUND it £22.35 CODE SVP20 CG230 5" £29.00 £27.00!
NEW JOHNSON MATTHEY SILVERFLO 2 WAY SWIVEL/TILT MILLING VICE 115pc HSS PRECISION GROUND DRILL SET VERTEX RAPID INDEYER
55 SOLDER PAINT 1/16-1/2 X 64THS - LETTERS A-Z -
256M NUMBERS 1-60 IN METAL CASE c/w chuck
'!i
: ‘erfio -
MX59 — |
- -_-___'_'-;_—-{-" ode Jow Width Price i
T FXE:% g mm 10,00 i;‘;;:: Code Pr|ce ‘k LQ Code INX200
— XP171 4 3600  £85.00 XP32 £59.95!!

7PC GLANZE SCLCR INDEXABLE LATHE

TOOL SETS
INCLUDES BORING BAR & 10 FREE INSERTS WORTH £29.9511

SHANK PRICE
CGI?B £89.95
CG179 8MM SQ £89.95
CG180 10MM 5Q £94.95
cGiel 12MM 5Q £99.95

WITH 3/B SQUIARE SHANK - KMURLS UPTO 1° DIA.
COMPLETE WITH MEDIUM DIAMOMD PATTERMN KNURLS

PRICE
£13.501!

SET OF 12 BRAZED TCT LATHE TOOLSI!
IMNCLUDES BORING & 'I'H READCU"ING TOOLSI

Coda

CG55 .

CG56 5/u 5Q ied 25
CG57 3/, 5Q eand 25.1
LG58 /2 5Q it 35,

«* KNURLING AND
PARTING KIT

INCLUDES Clamp Type Knurling fool
Straight knurling tool - 8 knuﬁs -
10mm parting fools with 3 blades

Code KKPI - £38.50

HALOGEN MACHINE
GOOSENECK LAMP

CODE
SO91

PRICE
£29.95

PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

(prices are correct at time of going to press and are only available while stocks last)

Tel: (01582) 471900 - 5 lines

~P

Website: www.chronos.ltduk »




imat 4
he Machining
entre

» Swing 92mm

¢ Centre 200mm

» Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

§299

Easycut
Portable Bandsaw

e Variable Speed 30-90m/min
1kw Motor
» Cutting Capacity
85mm dia x 105mm long
* No need for coolant

293

ompact 5
Machining Centre

* Swing 130mm
e Centre 350mm
= Motor 500w
(Milling head optional)

Emn Unimat Basic

* Swing 110mm

= Centre 200mm

» Varispeed 20 - 2200rpm
®* Made in Austria

* Made in Austria  £499
£59° '
BMED Semeect s cvoro | BMIEH i

Emco Compact V8

Electronic Varispeed Lathe 5
All German Electronics

_ g161

* Swing 210mm

* Centre 450mm
=~  ° Motor 650w

’ Compact V8 Lathe
* Motor 1.4 kw

= Speeds 45-2300

Maximat F1-P; '
Milling Machin VRS
". version

* Table 630x150mm 100-4000 rpm

* 2mt Spindle

* Universal Head

* 120 kgs

* Speed 180-2300rpm aboﬂ‘

* Made in Austria 4469  CNC
t - opﬁo“

Swing 280mm

Emnn Maximat Super Il
go Lathe
R - x| « Centre 650mm
* Geared Head
* 25m or 35m Bore

Price from £5200.00
Mado ii A ;

230V version
now available

Emcomat 17/20 Series
Toolroom Lathe

= Swing 340-400mm

« Centres 700-1000mm

* Toolroom spec.

* Advanced features, eg.
constant surface speed

e Price from £11,500

* Made in Austria

achines shown with optional accessories — Prices include VAT

17 Station Road Business Park

Barnack, Stamford, Lincolnshire PES 3DW

(01780) 740956 -
ProMachUK@aol.com

(01780) 740957

http://www.emcomachinetools.co.uk
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cm 364 Milton Rd, Cambridge CB4 1LW, England. Tel: 01223 424342
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LOCOMOTIVE DRAWINGS & CASTINGS

Thinking of building your first Locomotive or starting another one. See below what we have to offer.

Send for an itemised list of any of our range of 54 selected Locomotives.
Top quality Drawings, Cast Iron or Gunmetal Castings.

714G Tich 0-4-0 3.1/2'G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE

7.1/4°G 1366 0-6-0 3.1/2°G Molly 0-6-0 1" Bore x 1.1/2” Stroke - Slide Valve
Length of Baseplate 12" - Diameter of Flywheel 6"

5'NG Dholpur 2-8-4 3.1/2°G Cant. Lamb  0-4-0 Height 6" Width 6" - Weight 4.1/2 Kilos

5'G Butch 0-6-0 3.1/2°G Petrolea 2-4-0 Complete with full building Manual

5"G Chub 0-4-0 3.1/2"G Iris 0-6-0 Unbeatable value at this price

5'G Simplex 0-6-0 3.1/2"G Doris 4-8-0 £125 + £06.50 Carriage inclusive of VAT

5'G Springbok 4-6-0 3.1/2°G Rainhill 0-2-2 MULTI-TUBULAR BOILER KIT

5'G King John 4-6-0 3.14/2°G Heilan Lass.  4-6-2 Runs on Coal - Gas - Spirit

5"G Dean Goods  0-6-0 3.1/2"G Rob Roy 0-6-0 4" dia. x 16swg Copper tube - 8.1/2" high

5'G 2051 0-6-0 3.1/2°G Miss 10to 8  4-4-0 25 5/16" x 20g Copper tubes

5'G Firefly 2-6-2 3.1/2°G Juliet 0-4-0 Firebox 3.1/2” dia. 3.1/2" long

5"G Mogul 2-6-2 3.1/2"G Virginia 4-4-0 Working pressure 80psi

5'G Peggy 0-4-0 3.1/2°G Maisie 4-4-2 Suitable for above or similar engines

5'G Twin Sisters 0-6-0 3.1/2°G City of Truro  4-4-0 £65.00 + £6.50 Carriage inclusive of VAT

5'G Pansy 0-6-0 3.1/2"G P.V. Baker 0-6-0
5'G Tich 0-4-0

5"G New Combpyne 4-4-2T Radial Tank - L.5.W.R. 415 Class

5°"G New Nine Eims 0-4-2 L.SW.R. A12Class with Beyer Tender
5"G New Salisbury 4-4-0 L.S.W.R. 460 Class

0"G Princess Coronation  4-6-2 21/2°G  Southern Maid 0-6-0
0"G  Morris de Cowley 4-6-2 2.1/2°G Austere Ada 2-8-0
0'G Hertford Hall 4-6-0 2.1/2°G Olympiade 4-6-0
0"G  Royal Scot 4-6-0 21/2°G Fayette 4-6-2

G.L.R. DISTRIBUTORS LTD. UNIT C1, GEDDINGS ROAD. HODDESDON, HERTS. EN11 ONT
Tel. 01992 470098 Fax. 01992 468700 E-Mail peteglr@ btopenworld.com
Web site - www.modelmakingsupplies.co.uk Send six 1st class stamps for Catalogue
SEND FOR PRICE LIST OF ANY OF THE LOCOMOTIVES ABOVE
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= CLASSIFIED —

Advertisements

Send to Model Engineers’ Werkshop Classified Department, Highbury House Communications,
Berwick House, 8/10 Knoll Rise, Orpington, Kent. BRE OEL Tel: 01689 886650 Fax: 01689 886666
All Advertisements will be inserted in the first available issue. There are no reimbursements for cancellations.
All advertisements must be pre-paid.
“The Business Advertisements (Disclosure) Order 1977 - Requires all advertissments by people who sell goods in the course
of business to make that fact clear. Consequently all trade ads in Mode! Engineers” Workshop carry this T' symbol

IMODELS - MATERIALS - EQUIPMENT

TRACTION ENGINE SPECIALIST

Wanted - ALL Traction Engines,
ALL Sizes 1” to 6” including Minnie,
Royal Chester, Thetford Town, Burrell, agricultural
engines, rollers and steam wagons.

Any condition - part built included,
OR JUST PLAIN WORN OUT!!

Will collect anywhere and PAY CASH.
For an informal chat Tel: 01507 359033
ALSO COMPLETE WORKSHOPS CLEARED

~ = ~ =]
SOCKET SCREWS
\ Cap. Csk. Button. Set (Grub). Shoulder
‘%‘%@ METRIC. BA. BSF. BSW. UNF. UNC
Hexagonal & Slotted Screws Nuts & Washers. 3
Dowel & Spring Pins. Dormer HSS Taps & Drills. Draper Tonls
NO MINIMUM ORDER PROMPT SERVICE
Send 4 x 15t class stamps for our latest catalogue
Special offer***** Workshop Discount Pack *****
30 different packets of socket, hex. and slotted screws
Pack 1. BA 8BAto 2BA.

Pack 2. Mefric M2 to M6

Ca[a]uglue value of pack is over £35.00 plus p/ p\ \%ﬁ /_ﬁ\?’

Either pack on offer to wou
for only £24.95 + £2.95 p/p *‘ ] ,? 7 ”?

Send for this offer and benefit from a very *

useful stock: of screws in your workshop. by é‘&‘ 9
You will not be disappointed. Refund guaranteed. gg"
Emkay Screw Supplies (ME

74 Pepys Way Strood Rochester Kent ME2 3LL
Email: emkaysupplies@onetel.net

Tel: 01634 717256 www.emkaysupplies.co.uk

Mail Order Only|

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

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

BOOST HAS BEEN M4

CTURING HIGH QUALITY
PHASE CONVERTERS IN THE UK SINCE 1957

MAKE

THAT

CALL

TODAY

——TOOLCO

The home of geod quality used tools and machinery

www.toolco.co.uk
or send for full itemised stocklist.

Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 45P
Important: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales @toolco.co.uk Fax: 01452 770771

For Precision Engineering, Model Engineering,
Instrument Mal\m" Pmlm\pe De\elnpment
Industrial Models etc. Please Call Ray on :

01603 488107. Est. 1983

Viceroy TDSI centre lathe. Surface sliding. Screw-cutting
gearbox. 36” bed. Denford machine tool. Extras including
several jaw chucks and faceplate.

£1350.

Tel: 0161 439 7007 (Cheshire)

NAME PLATES

Download prices & info at
www.nameplates.org.uk

» A5 STANDARD SIZES
» 7 FONTS
> 11 FANCY BORDERS

> ALUMINIUM, BRASS &
LAMINATES

25 WHITTAKER ROAD

SUTTON, SURREY SM3 9aG
E-mail rainbowbadges@tiscali.co.uk

020 8644 5419

—— R.A. ATKINS ———

Myford ML7 Cabinet Lathe £475
Myford Super 7 lathes from £750
Myford Super 7B lathes from 2975
Myford Super 7B Gabinet PXF lathes £1975
Boxford TS 1020 lathe aquippad 21050
Myford VMA Mill Head Suit 254 or 57 £1050
Fobico Bench/Pillar drills £195
Start? 301 vert bandsaw new £450
Naerok RDM 350 Milldrill tooled £450
Pinnacle PDM 30 Milidrill excellent £575
Dore Westbury vert mill P/Long tooled £495
Rapidor Major 6 Hacksaw £150
Myford Q/C toolpost set new £110
Myford Vert swivel slide new £195
Myford L10 collet chuck 2110
Myford 7 Gaarbox complats S/H £395

'WE ARE CONSTANT BUYERS OF MODEL ENG WORKSHOPS. PROMPT
INSPECTION SETTLEMENT. ESTABLISHED OVER 35 YEARS.
HUNTS HILL HOUSE, HUNTS HILL,
NORMANDY, GUILDFORD, SURREY GU3 2AH
Tel: (01483) 811148 Fax: (01483) 811104

WE BUY, SELL & EXCHANGE

TOOLS, MACHINE RY, MATERIALS PART BUILT
0S, MODELS

WDRKSHOP TOOLS MACHINES MODELS
WANTED - WE COLLECT & PAY CASH

M.E. SALE & EXCHANGE

Gompass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968

Long S.AE. for List

BA FASTENERS IN BRASS
STEEL & STAINLESS

SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES, DRILLS,
NUTS WASHERS,
RIVETS, MATERIALS
Send Stamped addressed envelope plus two first class
stamps for 28 Page List (Overseas £1.50) Quote MEW.
“ITEMS” MAIL ORDER LTD,
46, ST. MARTINS ROAD, NORTH LEVERTON,
RETFORD NOTTINGHAMSHIRE DN22 0AU
Telephone 01427 884319 Fax 01427 884319




FANTASTIC DEALS ON CLARKE METAL LATHES

CL500M WITH
LIVE CENTRE
DRILL CHUCK

3 JAW CHUCK
SET OF 6 TOOLS
FLYCUTTER DEAD
CENTRES

=" PRICES INC. VAT

GILDINTS

Engineering Supplies

NOW

STOCK A

Visit our Order O GUNNING  L300M - £425 ORLATHE ~ HUGE

new 6500 sq ft securely on-line S A WA e RANGE
premises in www.chronos. L?A?:H;ﬁgrw ¢+ SET OF 6 TOOLS OF CLARKE
Dunstable Itd.uk KNURLING TQ‘O-:. DRILL CHUCK MACHINERY|

INC. CARRIAGE 4 JAW CHUCK —
TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE UK MAINLAND £480!! A -
UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS LU5 4HU [

TEL (01582) 471900 FAX (01582) 471920 WWW.CHRONOS.LTD.UK EMAIL SALES@CHRONOS.LTD.UK

4 hrupdate) WWW.tradesalesdirect.co.uk (rrade Prices)

Don’t wait for the next issue! Check out the Internet Web Site above. It contains a stocklist of
used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ

Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.
WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order
Shop on-line or call us on 0116 269 5693 for Catalogue No.4  Ar¢ EuroTrade

Operate three phase machinery from your

single phase supply system. Senior model M1 milling machine horizontal including
Transfv'_i"v'é vertical head and Clarkson autolock milling chuck. Robust,
traditional machine for all.

www.powercapacitors.co.uk

Power Capacitors Limited Mod. Eng. needs table 26 x 6, v.g.c. £1350.
30 Redfemn Road, Tyseley, Birmingham B11 2BH

Tel: 0121 708 2811/0121 708 4522 — Fax: 0121 765 4054 Te I: o 1 61 439 7007

E-Mail: transwave@powercapacitors.co.uk

Unimat 3 lathe,
3 & 4 jaw, tailstock & chuck,

PHASE CONVERTERS

2HP TO 50HP
A Top Quality Range of Static
and Rotary Converters to run
3-phase 415v machinery from

LOOK
MODEL MAKING METALS

Yein. 1o 12in. dia. bright sleel stainless steel, bronz e, spring steel, brass, Verﬁccl milling ond drilling
attachment,

aluminium, silver steel, steal tubas, bolts, nuts & screws, tap dies +
drills, white metal casting alloys. Fine materials, chain, plastic, Lathe
milling machines and equipment, new and secondhand.

Mail order nationwide and worldwide callers Mon.-Fri. 8-5pm.
Access(Visa welcome

Send now for a free catalogue or phone:

3 way steady, clamping

240v single-phase supply.

Ridge Hill Fa’f“r::ﬁtt'::y ﬁ:&ﬁé’é&ﬁf’i‘;ﬂfﬂ{m Keynes, pl ate, For further details contact:
i osumf:;:kzn?:{ é;%i:&é;;ﬂj‘z: o) Tiones v.g.c. £300. NE'JOEIO run Frhda$ edd(_:o l'l‘\.r’l-:_."‘:"|Ir te rfA
emall: sales@mkm 5.co.Ul
Tel: 0118 987 3449 23 Waldegrave Road, Teddington, TW11 8

Middx. Tel: 020 8977 0242 Fax: 020 8943 3326
Ansaphone Service After Hours

(Reading)

Lathe - Harrison, single phase, suit model maker,
many extras. £500 ono. Tel: 01773 786070.

Division’Master Convert your rotary table, dividing
m ’ J “Indexing Without Pain” head, or dividing attachment to CNC
v or ALL DIVISIONS from 1 to 9999 - NO GAPS, NO DIVIDING
= . PLATES, MO HASSLES!
Enjoy a day with us at the

AMY angular movement up to 360 degrees
MYFORD OPEN HOUSE

Positions to —1/200th degree (with 90:1 worm ratio)
Configurable for drive ratios to 5000:1 and motors to 2A/phase
Wednesday 26th October
to

Stores up to 4 different configuration personalities for different
rotary devices, motors, speed settings etc.
Converted Homge and Wertex rotary tables available to order
Motor mounts and shaft couplings for Homge or Vertex 4 /6 /8
rotary tables, and Homge or Vertex BSO0 dividing heads
Stepper motors from 100 oz-in to 1000 oz-in available to order
Contact us or visit our website for full details and latest prices

Visit us on stand 29 at the Harrogate ME exhibition

Bl The Taig Lathe by Tony Jeffree. 6-8 May 2005

£15 + £2 P&P from DivisionMaster, | 7)4y,igjonMaster L£1d., 11a Poplar Grove, Sale, M33 3AX,
| el i UK. Tel: 0161973 4278 Fax: 0161 973 6534
B17 8PS. Tel: 0121 429 1015 sales(@divisionmaster.com http://'www.divisionmaster.com

Saturday 29th October 2005

0115 925 4222

or e-mail
sales@myford.com
for further details




NEW! - Lower cost, compact, high performance

speed controller and motor combination.
The new CL range: features start, Call us now for more information
stop and emergency stop buttons and friendly advice on

and speed control with forward, 01925 444773

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,

Quillstar (UK) Ltd (Nottingham).
Tel 0115 9255944 Fax 0115 9430858

to mount, plug in and go!

P

o ]
!u/n',;f} =

l{{'(j’f'.,”r-:_-.—.. —_—

LT

reverse and jog. It comes complete
with high quality motor and is ready

or visit www.newton-tesla.com

PROJECT MACHINERY

VISIT OUR WEB SITE -
www.projectmachinery.co.uk

A sample of our current stock includes:
Lathes
Myford 254, 5" x 22", on cabinet c/w 3 jaw & collets, superb condition ...£2150

Boxford 1130 industrial, on cabinet, 1 PH, well equipped, mint................£2150
Myford ML7, 3 12" x 19", single phase, equipped..............cceeue. .-..E500
Harrison M250, 5" x 20", equipped, good example. 21650
Colchester Master 2500, 6 12" x 25" gap bed, clutchetc ............. £2450

Colchester Chipmaster, 5" x 20", vari speed, clutch, well equipped.........£1500
Intercity 1440, 7" x 40", (Colchester Student copy) 1995, equipped.........£1650

Mills

Arboga, 22"x 10" T, power feed, quill head, Swedish made, superb........ £975
Cendor, (Large Bridgeport Copy) 50"x10" T, poweer feed, Vari speed, DRO .£1475
Bridgeport, 48”x 9" T, DRO, crome slides, power feed, superb................£2500
Warco (Bridgeport Copy) 42"x9" T, power feed, vari speed head, DRO etc £1950

Various

Meddings MF4, 10 speed 2 morse taper British pillar drill, almost as new .€395
Elliott Progress 2E, 10 speed 2 morse taper pillar drill, 1 phase, quality .....£275
Jones & Shipman 540 surface grinder, c/w mag chuck & dust extractor....£850
Alexandra tool & cutter grinder, c/w collets spare wheels etc.....................£350
3ft Edwards Guillotine£395. Startrite Sabre vertical bandsaw, quality, ..... £975
Edwards- 2t Box Pan folder £575, 3Ft Box folder £775, 4ft Box Pan folder, .£875
Alaxander 3A pantograph engraver/die sinker, c/w type face collets efc. ..£375
Vanco single phase vertical bench top linisher choice .............................E150.

Part exchanges always welcome, other machines available, can deliver ide (High Wycombe)

Telephone 01494 481 682 (day & eves)
Mobile 0775 2659904

ENGINEERS
TOOL ROOM

The tool supplier for Professional &
odel Engineers

GUTTING TOOLS: HSS — COBALT —
COATED

Drills: Metric, Fractional, Jobbers, Long
Series, Boxed Sets

Reaming: Metric, Fractional Hand and
Machine.

Threading: Taps, Straight Flute, Spiral Flute,
Boxed Sets, Metric, Imperial, Unified, BA.

Dies: Split Dies, Solid Dies, Die Nuts, Metric,
Imperial, Unified, BA.

Milling: End Mills, Slot Drills Plain and Screw
Shank, Horizontal Cutters, Slitting Saws,
Collets.

Turning: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.
Measuring: Micrometers, Verniers, Dividers,

Callipers, Setting up Tools

Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws

Machining Services: full machining service
available, turning, milling, grinding, wire and
spark eroding, tool and mould making

“New” Tool Catalogue available FREE —
Send for one today
CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES — Contact
us for a Quotation
Part Exchange on some machine tools welcomed
Tel: 01443 442651 Fax: 01443
435726 Mobile 07770 988840
Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA
ROAD, TONYPANDY, RHONDDA GCF40 2ET

AVAOL TV 1VHL IXVI

Lathe Parts and Gears for most makes of

machines + accessories and Tooling Special

parts made and cross slide screws & nuts.
For more information call

or see, www.latheparts.co.uk

BLACK-IT!

Easy to use Chemical Blacking for Iron and Steel
Produces a professional satin black finish in less than 15 minutes.
Standard Kit (4 x 500ml) £30.99
Large Kit (4 x 2 litres) £71.99
BLACK-IT! for Brass £21.00
All prices inc. VAT & Delivery
Pixel-Plus, Bryncroes, Pwllheli, Gwynedd, LL53 8EH
Tel: 01758-730356 Fax: 08700-523497 Credit Cards accepted.
More details on our website at www.black-it couk




VENSON

NGINEERING

Machine Sales

NEW MACHINERY IN STOCK One Only left Boxford 1130 Lathes 51/,” x 30" G/Box. Fully tooled. with Emco milling head,

qurim M300 long bed/gap 3 jaw 3pt steady face place the cleanist machine we hqw like new cond.
een 500 Viceroy Sarp E o Grmdor for plane blades & chisels etc. As new. .....

Boxford ME10A fully tocled with If scot erss slide Q.C.T. new in 1987 1 phase ubsolnie:zl g.—id?.wr mill 42" x 9" Table power feed. D.R.O. Beit head 1986.

immaculate with imperial ﬁe 1800 R/H 6”x24" with tooling QCT cook

Tomy Senior vert/horiz mill in gnod conditiom, 1 mark in table 1 phase

Garbe metal sheer with stand

Viceray vertical mill 30 int excellent height under r‘

Myfurz ML7 / tri lever cab/stand fully tocled 1 t cond

M.yford ML7R Long bed lathe with g/box, mb.fﬂund h.rllyI toolod 1 phase

Harrison L5A Lathe G/Box and T
Versatosl Tosl Cabiinet.........
Close Pole N Ba
Colchester Triumph R/H Taper Turning Attachment.
3 point steady for Dean Smith and Grace lathe.

i

£1850 Union Graduate bowl turning lathe, 1l
Myford ML7 on cab/stand, 1 phase, good BION sisesinsissnssrsniisrssiassrsicsssrssssnssissaried £750 Bridgeport mill with dro wari head it £29250
Harrison M250 gap bed 1987, runs lovely but needs painting & slight surface rust ....£1400

Colchester Master c untidy £650
2 off Boxford pillar drITIs ac.ll-nr condition 1 is probably unused and modemn ..£400 - £600

er fe
3 Harrison LSA lathes and 2 anfonrm lus wnrkshnp ionllng coming in mon,mmmr

Szhaal &
4 Small electric fu g LPOA

NEW TOOLING IN STOCK

Boxford turnin
Harrisen M300 wpp turning 1t complete £475  HMyford Minicop mpgy rummg lathe on cabinet...
Kenedy power hac £175  Wadkin Universal Cutter Grinder Type NLH. with lots of tooling ..
Tom Senlor Harrisen LS Lathe Gap Bed with Tosling
Duplex 226 tool poal frlnder as new (small) £300 3 x Harrison L5 lathes tooled
Boxford boaring table £125 Grimston dirill floor stand with tapping plus x-
Boxford draw bar collet set inc 18 collets most as new........ £250 master ight bed lathe with clutch.
Myford compound vertical slide £125
MISCELLANEOUS
Abwood vert- Indlg surface grinder 18”x6" mag chuck, hand operated, little used
LBridgeport milling head, 2 speed motor RB power quill (Fits most mills, ie Adecock & Shiplay 1ES)
Eclipse magnetic chuck 19" x 12"
cdchtmr%hi ster lathe (breaking)

Collet :hu:ks
Student 18"

blocks vices, angle plates, surface plates etc

£350

Hert Fodeslal Sander 15 Disc Ex Uni

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 & 780040 Mobile 07050 272169 4 Duchy Crescent, Bradford, BD9 5N)

Mack 1 Quorn. Much work done, plenty more to do.
£100. Buyer must collect. Tel: 01477 532743
(Cheshire).

For sale: Miyford Dividing Head BS-01 Brand New
Boxed with all instructions. First £185 plus p/p
secures bargain. Tel: 01782 399265.

For sale: MEW issue Nos 2 (full copy) 3, 31, 45 &
48. All @ £6 incl. p/p. Tel: 01782 399265.

Astra MK7 1HP geared-head vertical mill. Imperial,
R8 29" x 8" table, v.g.c. £800. Tel: 01626 355019
(Devaon).

Wanted: Any information/instructions etc on
Sharp Mk2 Universal Milling M/C. Also interested
in Horizontal Attachments. Tel: 01782 399265.

r--------------------------------------------------
LINEAGE/SEMI DISPLAY COUPON (Model Engineer) Advertisement Dept.
Highbury House Communications, 4th Floor, Berwick House,

8/10 Knoll Rise, Orpington, Kent, BR6 OEL.
No reimbursements for cancellations.

Myford Super 7 in v.g.c. 3/4 jaw chucks, faceplate,
vertical slide, all gears, stand & more. £900. Tel:
01603 736147 (Norfolk).

Colchester Master 6'/,. Single phase 3 and 4 jaw
chucks and accessories. £500. Tel: 01656 880570
(South Wales).

6” lathe old but good SSSC BG Norton Box Taper
Turning Attachment. Many Extra £300 o.n.o. Tel:
0208 462 3998,

Myford swivelling vertical slide with small angle
plate £90. Tel: 01244 340844 (Chester).

ML7 in very good condition. Many extras. Details
on request. £850. Tel: 01283 711818 (Staffs)

A PTC RF30 Mill/drill on stand in excellent
condition. £750. Tel: 01283 711818 (Burton-on-
Trent).

Members of the Narrow Bandwidth Television
Association (founded 1975) create simple moving
TV images from home-brew equipment. For leaflet
Tel: 0115 9282896 (Nottingham).

Chester Eagle milling/drilling M/C £25. MT3 as
new £500. Medding Heawy duty bench drill £50. Tel:
01246 297443 (Chesterfield).

Myford Rodney mill-drill attachment as new with
drawbars and drive £275 o.n.0. Tel: 01472 698617
(Lincs).

PLEASE TICK ONE BOX ONLY
EGUIPHENT MATERIALS PUBLICATIONS [ ] seavices [ ] eenenas
PRIVATE SALE/TRADE SALE (DELETE NON-APPLICABLE)
TEL. NUMBER

made payable to Highbury House Communications

| anclose my Cheque/Postal Order* for £ ........cccoocneeecafOr i

(*Delete as necessary) or Please debit nny Mastercarcl/Barclaycard MNo.

ALL ADVERTISEMENTS MUST BE PRE-PAID. NO REIMEURSEMENTS FOR CANCELLATIONS. Name

insertions,

L L e g e e e

Expiry Date

I

| | B aIma Tl NG
email i e

2 [ o (| 2 S s e el 1 o b b L

saPostiCode L0

Date: o s

PRICE GUIDE - Tick one box
18 wiords or less

FREE!! (private sales only) 4

18-25 words, in colour
only £10

26 words +
J/ in colour £15

Private ad, in box, full colour, endless
word count—- 25x1  £25

4 3x1  £30

35x1 £35



gandmtools

Don't miss out on our large range of stock,

visit our website today!
email: sales@gandmtools.co.uk

LATHES

Conect Cadet Plus CNC Lathe, Used Once Only240 wot,......... £145000

Pultra §750 Be nch Lathe, Drive Unit, Collets, Chucks, Tooting,

phVGE £

Pultra 1750 Be nch Lathe, Mator\Wed Toolad Collets,1ph,VGC... £1500.00

:uw Bench Lathe ¢fw Handrest Tailstock 10 Callets,
o

£ 35000
Denford Startum CNC Bench Lathe, 1ph, Manul ................. £1000.00
Denford Starturn CNC Bench Lathe with Auto Toel Turret, 1ph.. £145000
Denford Orac CNC Bench Lathe,Iph, MBNUEL ..o £145000
Boxford BUD 5" x 22 Lathe, PCFTowled, VIGC Fitted New 240
Wolt Mator
Boxford AUD #'/:" x 18" Lathve,Toole:d, New Single Phase
Mator Fitted £1250.00

Baoxford CUD 4" x 187 Lathe, 3 Jaws Chuck & Toolpost, 3ph....£ 475.00
Boxford CUD 5™ x 22° Lathe, Well Tooled, Single Phase, VGC... £1450.00
Baxord Model A £ x 18° Lathe,Stand,Gearbax, PCF.Tooling,
Single Phase FI50.00
Boxdord CUD &,” x 187 Lathe, 3 Jaw Chuck, ToolpostNo Matorf 35000
Myford Super 7 Banc h Lathe with Stand, 3 Jaw and Toolpost,

pl £1000.00
Myford Super 7 Benc h Lathe with 'I'lav&BIoc‘lx, 1ph, Tooling.. £1000.00
Myford MLT Lathe on Stand, Iph, 3 Jaw & Toclpost. £ 41500
Myford MLT Lathe on Stend, 1ph, 3 Jaw Chuc‘t and Toolpost....£ 450.00
Colchester Triumph 2000 Gap Bed Lathe, T':” x 50°, 3ph, Tooled £2500.00
Colchester Chipmaster 5 x 207 Lathe Met ri:,i‘on‘lad;ﬂuin
VGC3ph £ 95000
Colchester Bantam 1600 5 x 207, [Late Type] Chucks,Lever Op
Collet Att, Cookant, OCTR Guards, Light, Manusl 3ph VGC. ¥
Colchester Bantam 1600 5° x 20° Tooled Coclant ACTF, £l
Colchester Bantam, §00 5" x 20° Tooled, 3ph, Chaice of 2, Ei:h£ ssom
Harrisan 280 CNC ManusyCNC Training Lathe, Fautts, .. .. £2000.
Harrison 13° S wing Listhe, Obd & Dirty But Runs Very We!
Toaled, 3ph. £ 65000
Harisan M300 6° x 257 Gap Bed, Well Tocded Inc Lever Op Collet
Chuck3ph 7
Harrison M300 6° x 257 Gap Bed, Tooling Ine Taper Turning Att,

3ph.
Hartison 11° Centre Lathe and Tooling, 3ph........
Hamison 4Y:" x 25° Centre Lathe with Toofing, 3
Pultra 1770 Cabinet Mounted Micro Lathe Drive
Tosled, Jph
Acom Capstan Lathe, Iph, Cut Off Slide, 0l
Acom Capstan Lathe, Iph, Cut Off Slide, 01d
Chester 920 Bench Lathe with Tooling, 1ph
DRILLING MACHINES
Fobeo 7 Eight Piltar Drill, 3ph, VGC, Choice of 2
Elliott Progrese 13 Pillar Drill, 3ph,
Pollard Pillar Dirill, 3ph.
Baodord Union Pillar Drills, Rack Op Table, 3ph....
Baxord Union Pillar Drill, 3ph, Excellent Conditio
Thoka Arbo No & Station Turret Drill Head SMT o
Spares Available for Fobco Stard/8 and 10V8 Pillar & Bench
Drills
Startrite Mercury Bench Drll 3ph
Clearance of Meddings,Startrite Progress, Tauco, Fobeo,
Wnion Fillar & Bench Deills, Choice of 25 all Three Phase...From £ 35.00
Meddings Pacera Pillar Drill £ 32500
Sealey Pillar Drill, Tph, £ 15000
MILLING MACHINES
Harrisan VerticalHorizontal Miling Machine, Power feed,
Chuek, Vice, 3ph
Harrison Horinontal Milling Machine, 3ph WGC ....
TEP CNC Bench Engraver, 1ph, Unused, As New
Aciera F3 Vertical/Hori Tolroem Mill, 3 Axis DRO, Well

Tooled,3ph £3500.00
Tom Senior M1 VerticalHorizontsl Mill, 248 volt Single
Phase, Requires Work| 7150
Bridgepon Varispeed Turret Mill, 427 % 9 Table, Power
Feed, 3ph £125000
Brid Tarret Mill, 3ph £ 85000

Alexander 2A Die Sinker/Engraver, Single Phase 240 \fnll,\fﬁt £ 50000
Adeock & Shipley Vertical Mill, 80 INT3ph .
Boxford 165HMC CNC Horizontal Machining Centre.
Burks Machine Tocd Co. Small Horizontal Mill, O
BCA Jig Borer/Mill, Stand, C ollets, 3ph :
W\J'u Borer/Mill, Stand, 4 Collets,Keyless Chuck, Vice, Iph...
Boxford VM30 Variable Speed Vertical Mill, 30 INT Spindle,

Collet Chuck,1ph

Tom Senior Vestical Milling Head, IMT..
SIP MaR/Dril NEW, 1ph 3MT .........
Stand For Above
Mikron 79 Gea r Hobber.
Strausak Gear Hob S
Plexander 28 4 Spindle Engraverdph
Hawser 3BA Jig Borer 3ph

Hauser 2 BA Jig Borer3ph

Bezhler Pinion Leaf Cutting Machin £

Thiel 158 Duplex Universal Milling Machine, Well Equipped 3ph£2500.00
Pwvon CNC Vertieal M3 Anilam Crusader 2 Control, 3ph,

Mot Warki £ 500.00
Naerak MillDrill, Stand, Chuck,vice & Clarping Kit, ph......... £ 650.00
AEW Viceroy Horizom Vertical Mill, Power Feed, 30 INT,

Vice3ph. £1200.00
POWER HACKSAWS/BANDSAWS ETC
Psminster Power Tooks Metal Cutting Bandsaw, 1ph. £ 15000

Startrive Metora 107 Cut Off Saw,dph....
Startrite 18-5-5 Vertical Bandsaw3ph VG
Startrite 18-5-5 Vertical Bandsaw, 1ph, 240 Vol £ 75000
Midhage HSB04 Precision Circular Saw,150mm Blades 3ph......£ 25000
GRINDERS LINISHERS, POLISHERS

Victa Eagle Hand Fead Surface Grinder, Miag Chuck, Dual Dials, 3ph,

o)

£ 37500
..£ 65000

VGC. £ 750,00
RJH Vertical 6 Linisher Mosntyed on Dest Collection UntthE 575,00
A Single Lip Grinder3ph £ 750.00
Christen 05-8 Drill Point Grinder,3ph WG ...

Dronsfiekd Eaghe Surface Grinder, Coolant q

Iph

Vieeroy Double Ended Grinder, Pedestal Stand, 3ph,VGC
Christan C5-8 Drill Point Grinder3ph, Lots of toofing ...
Brierley ZB25 Drill Point Grinder on Cabinet Stand Some
Tooling 3ph.

Clarkson Redies Grinding Attachment........ .. e
Viceroy Double Ended Buffer/Polisher3ph...
Turmer 67 x 16" Heavy Duty Belt Linisher,Spare Befts 3ph
Hauser Jig GrinderWell Tooled 3ph.

Jones & Shipman 540 Surface GrinderMag Chuck 3ph..

Canning 2HP Poliishing Spindle 3ph .

SHAPERS

Allba 1A Shaping Machine, 3ph £ 25000
Meain Gear For Alba Shaper & Box of Other Spare Parts £ 10000

Box Table & Other Parts for EMiott 10M Shaper
BOXFORD SPARES & TOOLING

Change Gears [Also Fit Southbends)

16T-£10,1 BT-L11.207-£1 21T-£11,2T-£11, 13711 4T-£11 2BT-£11, 27T
£11,28T£11,30T-£12 31 TE1230T-E1235T-£12. 36T-L12,37T-£1 2,387-

E4 AT NT-E144IT-£14 MT-£14 45T-£14 46T-£14,48T-£1 4 50T-
£15,52T-£15,53T-£15 54T-£15,56 T-£15 59T-£15 BOT-£15,B4T-£15,11T-£18,
T5T-£18,79T-£18,80T-£20,88T-£22,100T-£25, Z7T-£30, 10001 27T Compound
Gear-£55,127/135T Compound Gear - £95.00, 54/18T Compourd Gear-

£3000,7%/18T Compound Gear-£35.00,

2T Tumbler Rewerse G ear 1200
Beford Manual ‘Know Your Lathe’ New Copies & Drawings

& Parts List £ 2500
Benxford 4° Chuck Backplate,Drilled, Wsed £ 1000
Beford 57 Chuck N £ 00
Bexford 5 Catchplata £ 1500
Pratt Burnerd 4™ 4 Jaw Chuck £ 7500
Toolmex B” 4 Jaw Independent Chuck Fitted Boxford

Backplate, NEW. £ 15500

Boxford Lathe Cabinets, Cupbaards Coolant Tank,Tray,
Ideal for Many Small Lathes
Headstock Saddle & Apron Parts Available
£ &5 Tailstocks,

Baxford Chrange Gear Cover ... wmmmsmsss s
Bexford Change Gear Quadrant
Bendord Topslide Assernbly.
Beford T-Slotted Boring Table 81" x 7, Fits in Place of Cross

Slide, NEW. £ 13500
Beuford Power Crossfaed Sadidle Assembly ... £ 5000
Baxford T-Slotted Cross Slide NEW/Fits AUD,BUD,CUD,TUD,
MadelsAB & C £ 12500
Bendord Taper Tuming Complete £ 30000
Beford Screw Cutting Gearbox & Le adscrew.....

Baoxford Cross Slide Stop. £ B0
Bauford Cut Off Shide £ 25000
MYFORD SPARES & TOOLING

Change Gears:

20TE7.00,21TE7.00,22TE7.00,24TE7.00,25TE7 50, 26TE7. 50,27 TET 50,28TER 00
2SITE00,30TE4.00,31TESA 50,3078 50, 33768 50, 34TER.75,36TE9 00,36 TES 0
0,37TE3 50,33 TEA.50,39TE9/50, 40TES 50,42TE9.75,43TE10.00 44TE10.00,46TE
10.50,46T:£11.00,47TE11,00,48TE(1 00 50TE1 50 51TE13 50 53TE1 50 54TE
14.50,55T:£14,75,56TE15.00,57TE15.00 58TE15.00,53TE15.50 S0TE1 5 50,61TE
16.50,627£16.50,537£17.00 S4TE17.00,65TE19.00,86TE19.50,70TE18.50,157¢
19.50,80T:£21.50,81TE21. 50,85TE24.00,80TE24 00,31 TE25,00,85TE6.00,1007

£17.00,127TE35.00

Msetric Ce Set, Comprises 0 Spacers and
Studs,NEW.

Myford 3 Paint Steady, NEW .

Myford 2 Point Steady, NEW...

Meyford MILT Loneg Cross Shide, NEW.

Myford Super Maneal Inc Gearbox Info

Tookmex 100mm 3 Jaw, Myford Mount, NEW.

Toocknex T60mm 4Jaw Ind Chuck Myfiord Direct Mount NEW...£ 145,00
Myford 7 Faceplate. £ 3000
Myford 3™ Faceplate. £ 4000
Neyford 4% Catchplata £ 1500
Myford 4 Chuck Backplate £ 1800
Meyford §° Chuck Rwlmlw'ﬂ £ 2000
Meyford MAT3 V Bloc! £ 1200
Mryford Cross & Top Sllw Fitted Single Toolpost, Late Type,

Unused £ 2500
Myford Super 7 Tailstock £ 17500
Myford ML \p £ 12500
Mryford MLT/Super 7 Lathe Bed twell used). . 4000
Myford Super 7 Cabinet Stand with Cupboard,Rusty Bottoen

Edge Long Bed

Myford Super 7 Saddle Apron & Eross Slide
Mﬂmd I]nmina Head & Tadstock,, 2 Division Plates,

Myfoed Prart No 1430 Series 7 Leadscrew Handwheel & Pinter B0
Myford Rear Toolpost £
Nyford ing Vertical Siide

Myford Tookmex Quick Change Toolpost + 4 holders..
Muyford Quick Change Gearbox & Leadscrow ..........
Mryford Handwheel Operated Cut OfF Slide with 2
Toolposts, VGC.

£ 10000

web: www.gandmtools.co.uk

Baty Lever Dial Gauge, Swiss Made
£40.00 plus vat
Victa Eagle Hand Feed Surface Grinder,
Magnetic Chuck, Dual Dials, Hardly Used,
VGC, 3ph, £750.00 plus vat

Harrison Horizontal Milling Machine, Power
Feed Table, 3ph, VG, £600.00 plus vat

Startrite 18-S-5 Bandsaw, Right Angle
& Protractor fance,m 3pm, VGC,
£600.00 plus vat

Harrison 9 5/8 x 9' T-Slotted Cast Iron Boring
Table, NEW. Fits L5 Range and L5A,
£150.00 plus vat

Aciera F3 Toolroam Milling Machine,
Vertical/Horizontal, Fitted 3 Axis Mi
DRO, with Collets, High Speed Head, C
Wnrkllg&t etc, VIGC, 3ph,
00 p!us vat

—

RJH 6’ Vertical Belt Linisher, Mounted on Dust
Callection Cabinet, £675.00 plus: vat

Fobco 7 Eight Pillar Drilling Machine,
Rack Operated Table, 2 MT Spindle, 3ph,
£575.00 plus vat

Go to our "Measuring Equipment’ Section of our
Website for a massive range of Micrometers,

Ideal Band Saw Welder, 1ph, VGC,
Verniers and other Metrology Bargains.

£550.00 plus vat

All items are subject to availability. All items are subject to postage and packing and vat @ 17.5%.
Opening times Monday-Friday 9am-1pm & 2pm-5pm. Saturdays 9am-1pm only
G AND M TOOLS, THE MILL, MILL LANE, ASHINGTON, WEST SUSSEX, RH20 3BX
emails: sales@gandmtools.co.uk web: www.gandmtools.co.uk

Telephone 01903 892510

fax 01903 892221




HOME AND WORKSHOP MACHINERY

QUALITY USED MACHINE TOOLS

144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311
www.homeandworkshop.co.uk stevehwm @btopenworld.com
Opening Times: Monday-Friday 9am-5 30pm — Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular — A205

Tomn Senior ELT

Uniiversal swivel
variable power
feed 36"x8"
model complete
with knuckle head

Elliot powered suface grinder “as Boxford AUD MK111 5" Myford Super 7B precision (gearbox) ~ Myford capstan unit

good as it looks™ A salenﬁnn n'I tinmans stakes fmm x22" gearbox, power cross feed screwcutting lathe + power crossfeed,  ready to go on ML7 or Super 7
£20 each cabinet stand, drip tray & blocks and
i rare Hardened Bad

hnl'u'!mllln-u! :
drilling
machine

‘- complete
with collets & °*

cabinet stand

cutters + more We I| a good selection of Colchester thmanter
e i bench vices from £12.50 5" x 20", a very nice i Y
including the Record No.23 example with dual dials RJH 4" linisher complete  Wellsaw 4" hacksaw

on dust extractor cabinet (240 wolts)

at £75 each

Tom Senior ‘E' J Special
machine, .
extremely rare |
and sought after - ‘b '

Taylor Hobson 'C' type engraver Rishton buffer (The best buffer
also available we have a 'D' type in its class)
and a bench engrawer

a ; m mum %
i # <[] 14-54 001
o *-['! M2t
radial
l‘ |6 :lr:;lhnli:m LOO-LO-D13 + 3 collets

Henry Milns Tom Senior | 0

6 1/," x 48" ‘E' Type -
geared head, vertical Wl
gearbox and milling

gap bed
+ tooling
just in off
the lorry

machine

Easi Blaster (sand)
cabinet + ZHP compressor
Boxford CUD Mk lll centre lathe

5" x 22" in very nice order

Boxford 1130, 5 1/2" x 30"

= Clarkson

o
air flute

. /-%__ D

Lockwood English quad
die holder, 2MT fits four

Presto BSP set off taps:
and dies 1/;" - 1" boxed

Harrison M250 lathe complete
with 3 and 4 jaw chucks, extra
gears, with the high 2000rpm

Tom Senior top speed almost as new
M1 milling machine in

Hr dial gauge
imperial reads to .0005"
Ex Mod m:‘::wm“ very nice order

available)

complete with collets (USA) gear cutter

Crompton Parkinson Motors Boxford 125TCL small % Y

NEW 3/4HP ideal for Myford CNC lathe as is with no Flamefast DS130 Raglan 5"x24" lathe s

& Boxfords etc, other parts ceramic chip force, complete with gearbox, Houser multi spindle cutte
240 volts, natural gas ::‘:ﬂ'mﬂﬁ & power

LS 4
Safag gear cutter

We also have a

r
- - PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST @R imiirixl

small tooling far too

~Q VE& DISTANGE NO PROBLEM!!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT, SGERaEY

Just A Small Selection 0f Our Current Stock Photographed!!
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CONQUEST MILL CONQUEST LATHE CONQUEST SUPER

@ CONQUEST MILL
“ENGINEERING &=
IN THE SMALL
WORKSHOP”

HEAYY DUTY COLUMN
VARIABLE SPEED
ANGLED MILLING

SPECIFICATIONS

END MILL CAPACITY: 12MM
TABLE SIZE: 90 X 404MM

SIZE: 400 X 445 X BE0MM
WEIGHT: 55KGS

PRICE £450.00 INC VAT

FEATURES

HIGH CAPACITY 7" SWING
VARIABLE SPEED

CAST IRON CONSTRUCTION
THREAD CUTTING

SPECIFICATIONS

SWING OVER BED: 180MM

DIST: BETWEEN CENTRES: 325MM
SIZE: 770X 254 X 300MM
WEIGHT: 38KGS

PRICE £345.00 INC VAT

CONQUEST
LATHE SUPER

FEATURES

2 AX]S DIGITAL READOUT
DIGITAL SPINDLE SPEED DISPLAY
EASILY PORTABLE

QOUALITY FANISH

SIMPLE OPERATION

SPECIFICATIONS

SWING OVER BED 180MM
DIST: BETWEEN CENTRES: 325MM
SEE: 770 X 254 X 300MM
WEIGHT: 38KGS

PRICE £450.00 INC VAT

DELIVERY”

(UK MAINLAND ONLY)

CONTACT DETARS

TEL NATIONAL: 01244 531831
INTERNATIONAL: +44 (1244) 531631

FAX NATIONAL: D1244 531331
INTERNATIONAL: +44 (1244) 531331

EMAIL sales@chestaruk nat

CHESTER UK LTD
CLWYD CLOSE | HAWARDEN INDUSTRIAL PARK
HAWARDEN | CHESTER = CH53PZ www.chesteruk.net



