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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.” Ne—
Zuc ARFA DEAD o

Leongitudinal 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
and accuracy testing. All lathes and
mills are backed by an extensive

Pro Machine Tools Ltd

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 gupplled 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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Gordon & Goich Periodicals

A project aimed at new recruits to the hobby

Backplates and Faceplates for D1-3 Lathes

A DIY approach to making these expensive items
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An approach to machine relocation
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¥y TRACY TOOLS LTD.

2 MAYOR’S AVENUE, DARTMOUTH, SOUTH DEVON TQ6 QNF
Telephone: (01803) 833134 » Fax (01803) 834588 Credrt Card Hotline: 01803 839500 (minimum £10)
QE%\:!#YS AVAILABLE

1 MODEL ENG TAPS & DIES SET (2 Taps each size) '/ x 40, %z x 40, s x 40, "2 X 40, s x 40, sz x 32, *1a x 32, Y x 32 TAPS: £18 SET DIES £18 SET
| 2. SPECIAL MODEL ENG. SET (2 Taps each size) 'l x 32, %= x 40, *s % 40, %s x 40, "he x 32, 75 x 40, V2 % 32, V2 % 40 DIES £22SET
3, BATAP SET (2 Taps each size) & BA DIE SET:0,1,2,3, 4,5,6,7,8,9, 10 BA DIES £20 SET
4. 26 TPI TAP SET (2 Taps each size) & 26 TPI DIE SET (CYCLE OR BRASS THREAD) . x 26, */y; x 26, Y, x 26, hs x 26, ', x 26
5, BSFTAP SET (2 Taps each size) & BSF DIE SET: Y5, 'ls, %, s, s, 'z
5. BSF TAP SET {2 Taps each size) & BSF DIE SET: *ys, %, s, s, 1"
A BSW TAP SET (2 Taps each size) & BSW DIES: /s, %5, ¥1g, e, Y, %e, Yo, 10, V2

8 BSW TAP SET (2 Taps each size) & BSW DIES: %y, *l5 "y, g, 1™
g METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET:2, 3,4, 5,6, 7,8,9,10, 12 m/m
n METRIC COARSE TAP SET (2 Taps each size} & METRIC DIE SET: 14, 16, 18, 20, 22, 24 m/m
" UNF OR UNC TAP SET (2 Taps each siza) & DVE SET: 01o 12 UNF or 1-12 UNC
12 UNF O UNC TAP SET (2 Taps each size) & DIE SET: i, 1, s, %, s, i, o

=

13, UNF OR UNC MPSETQTQE size) & DME SET: *he, s, %, 1y, 1"
| _74.  GAS (BSP) PIPE SET: ls, ', "ls, ', s, " (2 Taps each size)

15, METRIC FINE PITCH SETS (10 5}295 I'rom 3 - 12 m/my) TAPS & DIES

| 16, METRIC FINE PITCH SETS (6 sizes from 14 - 24 m/m) TAPS & DIES

17 ENDMILL SET (THREADED SHANK) ['fs, *Jss, ls, s, s, s, '] or (m/m 3,4, 5,6,7. 8, ] 12 m/m]
| 18. SLOT DRILL SET (THREADED SHANK) [, s, 7, s, ¥, e, 't 0F (m 3,4, 5, 5 12 mim]

19.  ENDMILL SET, %y, s,/ 1" DIA, WITH %3 THREADED SHANK TO FIT COLLET CHUCI

20. Maﬁssrgmmm; [, s, e, ¥, oe, '] OR [m/m 3, 4, 5, 6 8 m/m]
21.  REAMER SET (STRAIGHT SHANK) ['/1s, %=z, 'ls, %'z, “he, Ya, "Fve,*ls, Thie, '] or [mn’m 2,3,4,5,6,7,8,10,12 m/m]

|22, DRILLS (LONE SERIES) 10 VARIOUS SIZES BETWEEN ' - 5 STRAIGHT SHANK — — “e6 LT
23, MORSE TAPER SOCKET REAMERS (FOR CLEANING MORSE TAPERS) No.0, 1,2 M/T @ £18 EA. No. 3@ £22. No. 4, 5, 6 m't @ £35
BALLNOSE MILLING CUTTERS (THREADED SHANK) 7, V.. E12SET
24.  D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) '/ss, /s, /s, '/s, */1e, s, s, "2 DIA £25 SET
_ 25, SLITTING SAW SET (HS) 3 PIECES, BETWEEN /u., - */.s (FINE TEETH) 3" DIA @ £6 SET2"DIA @ £5 SET
26,  CENTRE DRILL SET (HS) 'ls,*fss,"ls, *lse, "f1c @ £5 SET 17 INDEXABLE ENDMILL (THREADED SHANK) @ £74 WITH TIP
27, TAPER SHANK DRILLS (o, 7 M/T) 10 VARIOUS SIZES UP T0 : DIA @ £10
28.  DRILL SETS (HS) GROUND FLUTES, No. 1 -60A-7 @ £78, e -z 1 - 13m/m & £186, 1- 6m/m x.1m/m @ £18, 6 - 10m/m @ £25 SET
| DIAL GAUGES /W OR NP @ £70 EACH STAINLESS STEEL DIAL CALIPERS WM ORIWIP) @ E12 EACH ~— MAGNETIC BASE @ £15 EACH.
| WOODRUFFE CUTTER SET 7, %% @ £15 SET EXPANDGING REAMER SET, FROM . - ' @ £45 BOX RE-THREADING FILES (MP OR MIV) @ £6 EACH
| 29, INVOLUTE GEAR CUTTERS - ALL SIZES FROM 2 OP - 120 DP INCL. MODULE & CP: [ALS0 STUE, BEVEL & SPROCKET CHAIN] @ E18 EACH
30. TAPER PIN REAMER SET. "/sc, *los Y2, lot, 'l "2, "les, “hs, /s, i (10 PIECE SET - SHEFFIELD MADE) @ £30 SET
| 31, wmmmmunmmus,wm 1" DIA {2m/t, 3 m't, R8 SHANK) TN STRONG WOODEN BOX & £70 COMPLETE
32, LATHE TOOLS (SET OF 8] '/, SOUARE VARIOUS SH/ INHSS @ ET5SET, OR CARBIDE TIPPED @ £78 SET |
33. MMMWEREMES,1W[6HJ;23WT6W M{LWGES,MPM!M LETTER, MUMBER @ £4 EACH 10 SMALL BURRS @ £5 LOT
34, DRILLS WITH "z SHANK ™5, s, *fy, s, 1" DIR @ E18 SET DRILLS BELOW 'y, DIA @ 50p ALL SIZES COVENTRY DIEHEAD GHASES - ALL SITES
| 35.  3-WAY PRE , 180 DEGREE COMPLETE CIRCLE @EB0+POSTAGE
EA A snmlg_gﬁ 1, SHANK @ £10 EACH, WITH TIP [EXTRA TIPS £2]
A, WITH COBALT BLADE. he @ €13, @ £14, %, @ £14,, @ £16 EACH

38.  VARIOUS BHF.I'.LS BELOW */: DIA 70 EAGH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EAGH TYPE
39, KNURLING TOOLS, 2 WHEEL SIZE @ £5, 6 WHEEL SIZE @ £10 (SPARE KNURLS £2 EACH)

40 ROHM PRECISION DRILL CHUCKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR s @ £7,7 @ £8,, @ £10
FOR UNITHREAD Also: Selection of Dovetail, Ball = Spott Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
TAPS & INSERTS Cutters, Reamers:, l:wmrsllkl Geat Gul’bfs.m sam. lcme Taps, Diaload Chasers, Socket Reamers, These are arala-.ula between 50% & 75% off &smﬁca Wﬁlﬂmﬂﬂ
Ty e regi Monday do Figay pam to,3gmo Satfp Nooq, . Despatch by retum. OygrsaasPREFRd oS8 otypw FEMRISe CoplrayeSiamP Plessdle 1 TN
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It can be difficult to find a copy of ADVERTISER PAGE
MODEL ENGINEERS WORKSHOP at local newsagents. Book Ad - Information...............
The ever-increasing number of magazines being BW Electronics....
published means that newsagents have less Camden ........cceevniinicesiansraneaans
shelf space to display particular titles. Loy
Specialist magazines especially get crowded out. Chronos DPS.......
There’s a solution to this problem. Most newsagents Classified 3 pages: .. i ey
provide Shop-Save and/or Home Delivery services. COMPUNTilissrisarsmisessesvisnszsenssarnasin
Shop-save incurs no charge - simply ask your Emco ......

newsagent to order a copy for you. It will be kept Folkestone Engineering ...........
on one side ready for you to collect. GHM TOOLS cooeeeeeeeeeevveemenens
Home delivered copies are ordered in the same e 6
way but generally incur a delivery charge. ORI i s v b s S 6
A newsagent can order any magazine for you, HOME ANE WOPKSROP w.cvvveveceseeremssses sessemsesesessssssesemsessmsssssssess IBC
whether or not the shop normally stocks it. If you buy IV SBIVICE oo e e e 7
your copies of MODEL ENGINEERS WORKSHOP A CTOW & GO 60
from a newsagent and want to make sure Jade ProdUcts . 9
you get every issue, just ask at the counter. Kent Scale Engineering ... 60
To avoid disappointment, fill out and hand this e T e s R S 8
form to your newsagent to reserve your copy: Mot oo -
PLEASE RESERVE/DELIVER A COPY OF Metals onthe Web i Snnmismmmraarii 9
MEW Subs ad 3 yr offer............
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: Model Eng. Services.
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BOOK SOURCE FOR

MODEL ENGINEERS!

How to Run a Lathe {1942} [South Bend]

Running the Regal Lathe {1943}

The Amateur’s Lathe [Sparey]

The Compact Lathe [Bray]

The Taig Lathe [Jeffree]

Using a Small Lathe [Mason]

Ornamental Turning [Walshaw]

Keep Your Lathe in Trim {1934} [South Bend]

Improvements & Accessories for your Lathe

Practical Metal Turning [Hormer] {1906}

Chucks Review & Restoration {1913-17}

Machine Tool Adjustment {c. 1920}

Precision Lead Screws, Gears & Pantographs

Babbitt Beariing Techniques {1912-1925}

How I pour Babbitt Bearings [Gingery]

NEW! Milling [Bray]

Running a Milling Machine {1941} [Colvin]

Milling Machine Operations {1937} [Barritt] £ 9.90

Shaper Operations {1937} [Barritt] £8.40

How to Run a Metal Working Shaper & Drill Press
{1961} [South Bend] £6.85

Shapers {1943} [Stieri] £045

Sheet-Metal Pattern Drafting & Shop Problems

£7.75
£9.95
£10.60
£9.95
£16.35
£10.95
£11.90
£4.30
£15.60
£19.30
£5.85
£585
£585
£585
£7.70
£24.60
£7.90

{1922} [Daugherty] £15.60
How to Do Aircraft Sheetmetal Work {1942} £13.45
Practical Sheet Metal Work and Demonstrated
Patterns - Automobiles and Sheet Metal Boats

{1912} [Neubecker] £13.35
Plastics for Modellers [Weiss] £9.60
The Fibreglass Manual [Noakes] £17.39

Old Time Mechanics: Secrets of Hand Scraping {1919}
£ 3.60

Bench Lathe Manufacture and Hand Scraping

1921 - 23

Gear Cutting Practice [Colvin & Stanley]

Screw Cutting & Change Gears

Advanced Machine Work {1925} [Smith] £30.35

Elements of Machine Work {1919} [Smith] £17.60

Shop Theory {1942} [Henry Ford Trade School] £17.40

Model Engineering - a Foundation Course [Wright]

£5.85
£14.35
£4.65

£21.60
Model Engineers Handbook [Tubal Cain] £11.60
Soldering, Brazing & Welding - a Manual of
Techniques [Pritchard] £16.94
“Workshop Practice"Series:
No.1 Hardening, Tempering & Heat Treatment [T.Cain] ~ £7.95
MNo.2 Vertical Milling in the Home Workshop [Throp] £7.95
Mo.3 Screwcutting in the Lathe [Cleeve] £8.90
No.4 Foundrywork for the Amateur [Aspin] £7.95
No.5 Milling Operations in the Lathe [T.Cain] £7.95
No.6 Measuring & Marking Metals [Law] £7.95
Mo.7 The Art of Welding [Vause] £7.95
No.9 Soldering & Brazing [Tubal Cain] £7.95
Mo.10 Saws and Sawing [Bradley] £6.95
No.11 Electroplating[ Poyner] £7.95
MNo.12 Drills, Taps and Dies [Tubal Cain] £7.95
No.13 Workshop Drawing [Tubal Cain] £7.95
Mo.15 Workholding in the Lathe [Tubal Cain] £7.95
No.16 Electric Motors [Cox] £7.95
No.17 Gears and Gear Cutting [Law] £7.95
MNo.18 Basic Benchwork [Oldridge] £7.95

No.19 Spring Design & Manufacture[Tubal Cain] £7.95
No20 Metalwork Machining Hints and Tips [Bradley] £7.95

MNo.21 Adhesives and Sealants [Lammas] £7.95
No.22 Workshop Electrics [Weiss] £7.95
Mo.23 Workshop Construction £7.95
Mo.24 Electric Motors in the Home Workshop  £7.95
No.26 Home Workshop Hints & Tips [Smeed]  £6.50
No0.27 Spindles [Sandhu] £8.30
Mo.28 Simple Workshop Devices [Tubal Cain]  £8.30
MNo.29 CAD for Model Engineers [Brown] £7.95
Mo.30 Workshop Materials [Weis] £7.95
No. 31 Useful Workshop Tools [Bray] £7.95
Mo.32 Unimat III Accessories [Loader] £7.95
No.33 Making Clocks [Bray] £7.95
Mo. 34 Lathework: A Complete Course [Hall] £8.95

MNEW! No. 35 Milling: A Complete Course [Hall] £7.95
Metalworking Tools and Techniques [Bray]  £24.65
Model Engineer’s Workshop Manual [Thomas] £26.95
The Machinist’s Bedside Reader [Lautard] £23.55
The Machinist’s Second Bedside Reader [Lautard] £21.70
The Machinist’s Third Bedside Reader [Lautard] £27.85

Woelding [nstitute Video Guides:-
No. | MIG Welding
(51 mins) £24.65
No.2 MMA Welding
(54 mins) £24.65
No. 3 Oxy-Acetylene
‘Woelding, Brazing & Cutting
(45 mins) £24.65
Fundamentals of Machine Lathe

[NEW version]

(95 mins) £29.95

Advanced Aspects of Machine
Lathe Operation (/20 mins)
£29.95
Cutting Screw Threads on the
Lathe (65 mins) £25.95
Grinding Lathe Tools (/25 mins)

£29.95
How to Cut Spur Gears
(43 mins) £24.95
Rudy Kouhoupt on Milling (/20 mins) £29.95
a Horizontal Milling Machine
(150 mins) £29.95
& Shaper (/20 mins) £29.95
almost Anything with Basic
Silicone Mold in Plastlc, Metal,
Rubber & Ceramic (49 mins) £29.95

Model and Miniature
Locomotive Construction
£33.30

Great book by Stan Bray on the
construction of model locomotives
from Gauge | to 7V4" gauge,
covering not just steam, but also
electric and i.c. powered locomo-
tives. Very good on the machine set-ups for parts,
and a cracking good read and ideas book! High
Quality and hardbound. 208 pages. 158 drawings,

300 B & W and 32 colour photos. 12 charts.

(” POST & PACKING: )

Prices shown INCLUDE post & packing
within the U-K. If you buy more than

one title, you save and any excess

payment will be refunded. Overseas
customers please allow 10% extra

for surface mail delivery.

- p

All books are guaranteed. If a book is not
what you wanted, return it immediately for
credit or refund; we don't expect you to keep
and pay for items that aren't what you
expected. We want you to enjoy the books
you buy from us, and to feel that you can
deal with us in confidence -

there is no other way to do business....

The books here are a small part of our range
of model engineering and related titles. All
are described in our 80 page full colour
illustrated Booklist, sent with all orders.
Write, phone, fax or view our website for a
copy if you would like to see the list before

buying - it is FREE!

A Treatise on Oiling Machine Tools [Lautard] £5.95

Deep Hole Drilling {1910, 1926 & 1927} £5.75
Making Rifle Barrels c. 1916-1918 £7.95
Workshop Techniques [Thomas] £29.35
Build a Power Hacksaw with Vise [Gingery] £ 9.10
How to Build a Slip Roll Machine [Gingery] £9.80

How to Build a Pipe Bending Machine [Gingery] £ 8.75
The Finishing Touch-the how’s and why’s of painting
models [Shephard] £6.85
Airbrushing and Spray Painting Manual [Peacock] £10.30

Tinplate Work {1907} [Hasluck] £9.20
Thermit Welding Process {1914} [Hart] £4.90
The Charcoal Foundry [Gingery] £7.70

Building a Gas Fired Crucible Furnace[Gingery] £12.05
Build an Qil-Fired Tilting Furnace [Chastain] £17.75
Metal Casting: A Sand Casting Manual for the Small
Foundry Vol.1 [Chastain] £15.70
Metal Casting: A Sand Casting Manual for the Small

Foundry Vol. 2 [Chastain] £15.70
Practical Wood Patternmaking {1943} [Hall]  £14.35
Atmospheric Forge & Heat Treat Oven £12.35
Making Crucibles [Gingery] £8.50

Basic Blacksmithing an introduction to toolmaking
[Harries & Heer] £16.90
How to Run Three Phase Motors on Single Phase Power

£3.75

Alternator Secrets £3.795
Simple Electrical Working Models {c. 1920}

[Percival Marshall] £8.15

Secrets of Building Electric Lightning Bolt Generators

[Noon] £8.75
NEW! Clockmaking for the Model Engineer  £13.95
The Clock Repairer’s Handbook [Penman] £15.39
Practical Clock Escapements [Penman] £29.64

The Construction of a Congreve Rolling Ball Clock

[Wilding] £31.65
An Introduction to Stirling Engines [Senft] £99)
Building Stirling 1 [Warbrooke] £7.20

NEW! Building Stirling Engines without a lathe £ 8.10
Building Simple Model Steam Engines [T Cain] £ 6.95

Building Simple Model Steam Engines Vol.2 £ 6.95
NEW! Model Engineering - A Guide to Model
Workshop Practice {1915} [Greenly] £17.35

NEW! Locomotives of the RH & DR [Crowhurst] £ 8.00
Model Stationary and Marine Steam Engines {1964}

[Harris] £14.95
Experimental Flash Steam {1973} [Benson & Rayman]
£16.30

Building the Bentley BR2 World War 1 Rotary Aero
Engine [Blackmore] £14.90
Building the Maltese Falcon [Shelley] £20.45
Building the Shay [Hiraoka] £43.60
Introducing Model Traction Engine Construction

[Haining] £8.30
Locomotive Valves & Valve Gears {1921} £21.90
The Model Injector [Crawford] £7.25

La Locomotive a Vapeur {1952} [Chapelon] - English

edition £60.45
MNEW! Steam Locomotive Design: Data and Formulke
{1936}

£56.60
“LBSC’ His Life and Locomotives [Hollingsworth] £26.50
The Tesla Disc Turbine [Cairns] £6.90
The Non Rotative Beam Engine [Kelly] £8.90
Early Flying Machines {1909} £9.60
Gas Turbine Engines for Model Aircraft [Schreckling]

£16.60
R.J. Mitchell, Schooldays to SPITFIRE [Mitchell] £21.99

MAGAZINES

The Home Shop Machinist
Machinist’s YWorkshop Sample Copy £ 6,35
Two excellent American magazines published bi-monthly,
and opposite each other, concentrating on waorkshop
techniques, and tools - their use and construction.

Live Steam Sample copy £ 745
The American equivalent of Model Engineer, this is a high
quality bi-monthly magazine with articles from around the
waorld, not just the U.S.A.

Australian Model Engineering Sample Copy £ 545
Wery good and broad magazine, produced on a voluntary
basis, by Australian model engineers, for model engineers
world wide. Well worth trying!

Sample Copy £ 6.65

MAILORDER (Nostavp CAMDEN MINIATURE STEAM SERVICES,

24 hour phone: 01373 - 830151
fax: 01373 - 830516 www.camdenmin.co.uk

needed in the UK) to:

Freepost (BA 1502), Rode, Frome. BAIIl 6UB



\ Folkestone Engineering (i)

Supplies =

Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee's and large stocks.

& WORKSHOP ACCESSORY KITS

Not got our cat? Why not ask for our free catalogue ;g}'tnx“%}?a
or visit our web site. OWN
Fasteners (metric & imperial), ferrous and non-ferrous metals £360.41
(round, hex, square, flat etc), also off-cuts (subject to availability). (UK P&P £6.25)

Goods supplied mail order or callers (by appointment) welcome.
Tel: 01303 894611 Email: metal2models@btopenworld.com
www.metalZmodels.btinternet.co.uk

Now Available

Hardening and Tempering Service

To compliment our range of spring steel and silver steel
we are pleased to be able to offer an in house hardening  taper
and tempering service for model engineers graduated table assen
& other CNC pre-machi
items, together with steel, i
fasteners, drawings & instru

Only three weekends’ work to gain %°
precision for your lathe tools and end mills.

ALSO AVAILABLE

* 6" Abrasive Disc Attachment * 4 Facet Drill Grinding Jig

* Slitting Saw Grinding Attachment ®Diamond Wheel Dresser
* Wood Workers Attachment

62 Canterbury Road, Hawkinge, Kent CT18 7BP T e send 2 refundable) for our e

Open weekdays (900-1600 iy I 1oy Cgorap creiea

| Saturday mornings (0900-1200) A i ;
] __ VISA i All major credit and debit cards accepted. e y em l n gwa

»

222283882883 8.0.8.8.850.8.8.88.0.0.8.388.88.8.8.880.283.38.0.88.98.0.2.8.0.90.0.0.33.8.23.8.0.5.388.2.38.88.2.33.38.0.88.383.88.58 80853 0.8.8.0.80.80.3.8.8.2.2.2.8.5.1

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 Locometives.
Top quality Drawings, Cast Iron or Gunmetal Castings.

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.glrmodelsupplies.com Send six 1st class stamps for Hardback or CD Catalogue
SEND FOR PRICE LIST OF ANY OF THE LOCOMOTIVES ABOVE
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* x
X 71/4°G Tich 0-4-0 312G Britannia 4-6-2 BUILD OUR POPULAR HORIZONTAL MILL ENGINE X
* 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 &” *
* 5'NG Dholpur 2-8-4 3.1/2°G Cant. Lamb  0-4-0 Height 8"- Width 8" - Weight 4.1/2 Kilos o
X 56G Butch 0-6-0 3.1/2°G Petralea 2-4-0 Complete with full building Manual x
¥5G Chub 0-4-0 3.1/2°G Iris 0-6-0 Unbeatable value at this price x
X 5'G Simplex 0-6-0 3.1/2°G Doris 4-6-0 £120 + £06.50 Carriage inclusive of VAT -}
¥ 5'G Springbok 4-8-0 3.12°G Rainhill 0-2-2 MULTI-TUBULAR BOILER KIT x
¥ 5G King John 4-6-0 31/2°G Heilan Lass.  4-6-2 Runs on Coal - Gas - Spirit x
x 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 x
x 5"G 2251 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 3.1/2G Juliet 0-4-0 Firebox 3.1/2" dia. 3.1/2" long *
X5G Mogul 2-6-2 31/2°G Virginia 4-4-0 Working pressure 80psi x
¥ 5G Pegay 0-4-0 3.1/2°G Maisie 4-4-2 Suitable for above or similar engines x
¥ 5G Twin Sisters 0-6-0 31/2°G City of Truro  4-4-0 £65.00 + £5.95 Carriage inclusive of VAT X
¥5G Pansy 0-6-0 3.1/2°G P.V. Baker  0-6-0 X
* 5°G Tich 0-4-0 *
E 5"G New Combpyne 4-4-2T Radial Tank - L.S.W.R. 415 Class E
x 5"G Mew Nine Elms 0-4-2 L.SW.R. A12Class with Beyer Tender *
X 5"G Mew Salisbury 4-4-0 L.SW.R. 460 Class *
* *
¥ 0"G  Princess Coronation  4-8-2 21/2"G  Southern Maid  0-8-0 X
¥ 0'"G Morris de Cowley 4-6-2 2.1/2'G Austere Ada 2-8-0 X
¥ 0'G  Hertford Hall 4-6-0 2.1/2"G  Olympiade 4-6-0 x
¥ 0'"G  Royal Scot 4-6-0 2.1/2°G Fayette 4-6-2 x
g i
* *
* *
n **
* *
* *
* *
* *
* *
* *
* *
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Desk CNC Machine controller and

Cam programming software for Windows

Engineering
Exhibition

computers. Machine DXF, STL, Image
files, PCB drilling and milling.

Vector Cad/Cam low cost surface
modelling and machining, and wireframe
cad/cam for lathe, mill, wire EDM.

IMService: New Venue
9th Great Show - Even Larger!
THE Source for Low Cost Cad/Cam

Alexandra

http://www.imsrv.com Palace
Free demo download, Great Hall
international credit card orders. 21st, 22nd, 23rd
January 2005
] Free Car Parking
R
Co?wert scanned drawings |f==

Co urtesy buses From
Alexandra Palace
car park.

sporsoredby LN ANCEREE.  10.30am - 6.00pm
Tgineenng N e | Friday and Saturday

] > el 10.30am - 5.00pm
ranr > p
i Sunday

Last Admissions 4pm

D 2EAD
c-'_ 364 Miton Rd, Cambridge CB4 1LW, England. Tel: 01223 424342 %@ QU EUE BUSTER ADVANCE TICI(ETS
Save £££'s by booking before 5th January

Diseount b of b Full Price b oficeets
Adults £5 [ £850 [ ] After this date, fu|
Seniors £650 [ £750 [] Sy

— ild (5-14 incf) 4 ] y [ unts
Please mention e o (] e ]

2 adults andup o 3 chideon

Please supply tickets as indicated above ata total cost of £ (please enclose SAE)
M E w - Addles -
Post Code .......... s e e e Daytime Telephione Mo,

e i:;;b:i m&? payable to Merid'mt Exhibitions Lfd, or pleasa chars_;_: my
when replying T O Oes 0D
IIHIIIIHIIIIII[ID]

Start Date __ [/ __ExpiryDate __ [ __lssueNo, __ _

to Advertisers

1

1 Tel 01926 614101 Fax 01926 614293

1 Email info@meridienme.co.uk  www.meridienneexhibitions.co.uk

1 Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Learnington Spa CV311XN
L]
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CLISIMH
(AaTTacHMENT) ([T
* Transforms the CL250M
into a superb Lache/Mill
* 10mm max drill capach N
* Variable 30mm travel | s Rﬁlic
fior drilling spin
REDUCEST!OW P U
OMLY £169.95 EX VAT
£199.69 INC VAT
WAS £211.44 INC VAT

FROM ONLY
£"'?=-'n|
£

W

DIY KIT- CABIH |

» Spray pattern adjustable |
ONLY £7.99 EX VAT
[? 39 INC VAT |

on machin

wIzle * Speck
ONLY £23.95 EX VAT (2
TURBO AIR COMPRESSORS
TIGER B/40
ASK
£69%5,
£82:17.,
o
PRICE
utTS

* Ol Free
1 Bek Driven

OTHER MODELS. IN THE RANGE
MODEL  MOTOR CFMTANK WAS BX

:wa._ |
AL INC‘MT_'

15Ky 7 Min_£9354 £69.95 £82.19
o 87 M £129.95 £15269
£169.95 £199.69
£154.95 E99.57
£159.95 £305.44
£359.95 £42294

arke rubber air hose { 1Um
FROM OMLY £10.95 EX VAT {1 28T INC VAT

» 13 Bar Max Working Pressure

. Clarke [TET0S
S 5; hot
S knife, ch, hot
How(-r pencll flame
vorch & wide flame.
Requires
butane gas. |
ONLY
£19.95 EX VAT
g £13.44 INC VAT
CBTI (right)
[ + Uses gas lighter fuel
* Adjuswble flame (temp up ko 1300°C)
OMNLY £19.55 EX VAT £13.44 INC VAT

ORDEII OIII.INE

2hr %ﬁ?iﬁlﬁ
TELESALES “=

- SUPER'STORES
® JELESALES

* WEBSITE
WAYSTO - EAX

4

* Tables tile 045" left and right
* Depth gauge * Chuck guards

Chuck sizes:
13mm CDPSDD-CDF25IF
Iémm CDP30IB-CDP45 IF

Full rzlnge
of Dri
Viees

avallable

20mm CDPSOIF
B=Bench mounted F=Floor standing

MODEL

! [ oo

PITE
wisis
(1
OPSIF
[0}
I
M1
CDPASIF
WSIF

WATTS/  WAS
SPEEDS INC VAT

EX VAT INC AT

£29.95 £35.19
£54.95 £64.57
£79.95 £93.94

0/ f £129.95 £152.69
SI0/12 E164:4% £134.95 £158.57
S10/12 £149.95 £176.19
510/16 £159.95 £187.94
s10/16 £189.95 £223.19
980/12 £379.95 £446.44

{ AIRTOOLS &
SPRAY GUNS ‘==

Includes free:
* Face mask
.

+ Welding wire
+ €O gas bottle

43-45 51. Jomes Streat
COVENTRY

Bishap St.
(DL(HN[%
lerl lhr;h St, Station Rood (077
4?3 12? Bnglum Rood, Wh Crowdon
For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products & prices at any time, All offers subject to availability, E&OE. Please quote ref. M1 when responding to this advert.

EX VAT
£119.95 £140.94

£139.95 £164.44
£159.95 £187.94
E179.95 £211.44
£239.95 £281.94
£299.95 £3502.44
[325 95 E387.69

30155
301
3&]55

GAEIJNETDN

INC VAT

SUPERSTORES
NATIONWIDE

{]
6 SPEED METAL
LATHE WITH 12
PEED MILL/DRILL
EAD -cLsoom
i
ONLY
V26492

L ) £763'h W

of accessories

Clarke PEYTT .m

ONLY CMDI215¢C

Precision env,lmred with

cast iron head, base & column _;
+ Spindle speeds |00-2150rpm

* Y Hp, 230v, | Ph motor

* Accessories available

* 63mm milling cutter

* 13mm chuck

» Table size 5852190

" s sidth 1 27rem
+ Jaw opening 120mm
" rotating vice head

-;&w depth 75mm  + 3
+ 360" double locking swivel base

. Clarke SWING ARM &

00mm between centres CLIOEM
HRH thread screw cutting REDUCED
lectronic variable speed
Self centering 3 jaw & guard
* Gear change set « Power feed

FULL RANGE OF
ACCESSORIES AVAILABLE

BGSI
* Complete
with belt
mountings &
feet anchor holes WSIEINTET

: BENICH
1= 3 GRINDERS

CBGEW features 87
wetstong & &"drystone.
S

MAGNIFYING LAMPS

EX VAT INC VAT

£7.95 £9.34
£14.95 EI7.57

Kit includes:
*Rotary tool +

MEASURING
INSTRUMENTS oS

tSLh&HED CMI4S was £35 I“ ine VAT

Harke SOLDERING GUN KIT

operated instant heat soldering gun with spare tip
+ Solder Coil & pot of flux » Scraperiprobe tool

» De-Salder tool to remove extess solder » 0w, v

soldering irom & stand
| G Hand‘ free magnifier (KIT BOX INCLUDED

01325 380841 | LEICESTER

69 Makton Road

o

Im flexible drive » Height adjustable
stand with clamp +40x accessories'consumables 5

| 3 REDUCER CBGEN wos £41.07 inc T CHGAESC was 3187 nc T

"[T5 T 7AP & DIE SETS

FROM,ONLY
£12% G2
£15%,

«High quality |
tungsten steel

e e
’ case, Except l6pce:
REDUCED 2% piece was L2461 inc NAT
EX VAT INC VAT
£15.22
£17.57

1\ #2Bpce Best Budget Buy Jpce ﬂhrmded Practical Classics

.m ANGLE GRINDERS -

FROM ONLY
£12% i
£15%,

Inc. disc & handle

* 115mm, #230mm
EX VAT INC VAT
£12.95 £15.22
£15.95 £30.49
£24.95 £29.32
£3295 £3872

M I'll 752 154050
162610008 58-64 Embonkment Rood
FOIOLE 01202 717913

01304 373 434
01332 290931

llw| l
182 - 186 Hugﬁ Sdraet
DERBY
Hay Mills Derwent Street
01204 365799 |DUNDEE o1

24-26 Trodes Lone
Miﬂ. 390962 |EDINBURGH 0131 659 5919
163-171 Piersfild Terroxe

EAD Q191 493 2320

GATESH!
50 Lobley Hill Road

GLASGOW 0141 332 9231
280 Gt Western Rd
GLOWCESTER
??1 A ﬁnrmn Streat

-

01228 591666
01244 311258
024 7622 4227 H
0”% T46-748 Eostern Ave

0 8763 0640 |LEEDS
227-229 Kirkstoll Rood

01472 354435
01482 223161
0208 518 l?Bb
0113 231 MW

|||s

0145Z 417 948 msnn

0151 709 4484
3 0861

LIVERFDOL
4§ London Roed
LONDON

6 Kendhal Porads, [drnnmnn N'IB
LONDON 8558 8284
503-507 Lea Bridge llmd Lman E10
I.OHMII 020 7488 2129

?hwg. Daocklands
MMI}S'IDN 01622 769 572
5

57 Uppes '.mm-. Streat
M.llullgg 0161 941 2666
rhl umlnw Road, Ahrincham

01 623 522160
169 (hvrnrlrdd llnud
MIDDLES! ﬁl 642 677881
Mandoile Innng'la Thomaby
Nﬂmlm O'I 603 Te6402

am Streot
NU INGHN G'I'IS 956 1811
211 Lower Parliament Stree
PETERBOROUGH o ?33 anrro
417 Lincoln Rood, Millfield

137-139 Bournemouth Rood, Porkstone
023 9265 4777
277-783 Copnor Rood, Copno
01 ?H 703263

0114 258 0831
453 London Road, Healey
023 8055 7788

51 6-518 Portswood Rood

01782 287321
13-15 Ryhope Rood, Grongatown

01792 792969
7 Samlet Rood, Llansomlst

SWINDON 0] 793 497717

21 Victorio Rood
TWICKENEAM 020 B892 9117
B3.85 Hoath Rood

01302 454186

R
WOLVERH FTH
Porkfield Road, Bilston

01905 723451

E’t ?‘?Tﬂhing

available

* 430mm between centres

» Compound slide with 4 way tool post
» Power fed screw cutting facility

» Forwardlreverse lathe operation

'] * Clutch for independent mill/drill eperation

Shown with optional fioor stand

ptiona
OMLY £119.95 EX VAT £140.94 INC VAT

al AI_SO AVAILABLE: CL430 As above but

thout the Mill/Drill he:
ONL'I' £549.95 EX \"AT £646.19 INC VAT
NLB: The Mill Drill head is not available separatel

MICRO MILLING &
g DHILING HAC N

= | S0wi230v motor
+Variable speed 1000-2000rpm
» MT2 Spindle Taper
» Face mil capacity
20mm, end mill 10mm
» Table cross eravel 90mm,
longitudal ravel |80mm

(=703 ] POLISHING KITS

To fit bench grinders. Includes: » Tapered spindle, and
pdnhmg compound « Coloured cotton mop for initial
cleaning ® Pure cotton mop for a high polish finish
4 6" Kit £19.95 EX VAT
£13.44 INC VAT
8" Kit £24.95 EX VAT
£29.32 INC VAT
ALSO AVAILABLE:
" 4" Polishing Kit for Hand Drills

ENGINEERS
'WORKBENCHES
FROM ONLY

£1 'Iﬂ.m

optional drawer
ONLY £21.95 EX VAT
£15.79 INC VAT
+ 1mmﬁ grade steel

+ Runners for optional drawer units:

| EX VAT  INCVAT
E114.95 £135.07
£149.95 E178.19
£169.95 E£199.69

HEAVY DUTY

PROFESSIONAL TOOL
CHESTS & CABINETS

DRAWER LOAD EX VAT INC VAT
£74.95 £88.07
£39.95 £105.69
E94.95 £111.57
£119.95 £140.94
£54.95 £64.57
£169.95 £199.69

j £199.95 £234.94
E129.95 £152.69
£159.95 £187.94

40 chest
S Dr chest

~90r e

slep up
5|Jmﬂl_

tolbd from your Ioocl] branch
Order frem WWW. mechnemcm.co.ult

mail: sales@m
TEI.EPHONE 0845 450 ISSS (‘I‘.OCAL RATE)




new measuring readout

¢ 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

BANISH STRUGGLES by fitting BW Electronic’s

.
e
o

Complete system (332
Sensors can be recalibrated, e.g. to display, two 361 sensors,
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, Corby Glen, Grantham, NG33 4NY
MEWadTelifae 9041655088265 Mebsite: wwwhwelatromasen.uk

Jade Products - 65 Ilmer Close
Rugby Warwickshire CV21 1TY A D E
Tel 01788 573056 Fax 01788 573057

Auto Darkening Welding Helmets
Both Models

Full Shade 9 - 13
Arc Mig Tig
vari shade via
external rotary control
Next Day UK delivery

£3.95
Battery Export Airmail 4 day Solar
£52.95 £12.00 £67.95
incl VAT (all destinations) incl VAT
e_ www.autodarkhelmet.co.uk "™y
5 Email sales@autodarkhelmet.co.uk 5 J

KITS FOR TWO TOOL AND CUTTER GRINDERS
THE SOPHISTICATED THE SIMPLE

THE KENNET

FOR INFORMATION ON THESE AND
HB0RN OTHER KITS S.A.E. TO

MODEL ENGINEERING SERVICES
PIPWORTH FARM, PIPWORTH LANE, ECKINGTON, SHEFFIELD 521 4EY

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

ontheweb.co.uk 299

The easy way to buy metals on line
@ Aluminium

. Brass Our Purpose is to offer the small or occasional metal user as full a
range as possible of non-lerrous medals and stainless steel, in all shapes - .
@ Copper and sizes and with the facility of ordering as little as you need to do the Seniors £5.]
job. . r A . -
ol Children £4.50 S SH.170
To see the vast range of materials available, browse through the product . -
index without obligation. We hope you will find what you want. If it's not F dami h' £1 7.5 [I'
there, use the quote form to obtain accurate price and delivery

5 A 2 rhildrant
Foaaa (2 adults and up to 3 children)

Meridienne Exhibitions Ltd., The Fosse, Fosse Way, Leamington Spa, CV31 1XN
www.metalsontheweb.co.uk e W i

www.meridienneexhibitions.co.uk




widest
choice...
the best
prices!

BH-600 Lathe

ONLY £1,600 inc var & pelivery

For a limited period we will include
a revolving centre, tailstock drill
chuck and a set of 16mm index
lathe tools FREE of charge!

* Four way tool post
* 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 %" SPINDLE BORE

SUPPLIED WIéH ACCESSORIES AT NO

: " EXTRA CH
Optional equipment + 6”3 JAW CHUCK
*Quick change tool post hardened and « 87 4 JAW CHUCK
ground, supplied with 3 tool holdersand  + 10" FACE PLATE
parting off holder with blade £170 inc VAT  + FIXED & TRAVELLING STEADIES
with fitting kit to suft BH-600 fitting - FOUR WAY TOOL POST
+ Coolant system £130 inc VAT « IMP/MET THREADING
« Tailstock die holder £39 inc VAT « STAND, COOLANT TRAY, REAR SPLASH BACK
SUPPLIED WITH: \
BV" 20 I.G'I'he . 61' 3 éIA.W SELF CENTERING
; HUCK
ONLY £525 inc var & Delivery + 44 JAW INDEPENDENT
Optional floor stand £99 CHUCK
g « FIXED STEADY
FULL ENCLOSED GEARED HEADSTOCK * TRAVELLING STEADY
= SPEED SELECTIOM BY LEVER « FACE PLATE
 PRECISION GROUND VEE BEDWAYS + FOUR WAY INDEXING TOOL POST
= LARGE BORE SPINDLE RUNNING ON + 3MT AND 2MT DEAD CENTRES
TAPER ROLLER BEARINGS - METRIC & IMPERIAL THREAD
» COVERED LEADSCREW CUTTING CHAMGE GEARS
SPECIFICATION: » SET OVER TAILSTOCK FACILITY » SWARF TRAY
. CESNTRE HEIGHT 4’ . » INDIVIDUAL ACCURACY TEST REPORT * REAR CHIP GUARD
+ DISTANCE BETWEEN CENTRES 14" » SAFE ELECTRICAL INTERLOCKS TO CHUCK
+ SWING OVER CROSS SLIDE 5
+ SPINDLE BORE 3/4" CLEARANCE CRIBEDAD. CRAB TRARS COVER
+ SPINDLE SPEEDS (6) 140/1710 RPM + HEADSTOCK TAPER 3MT + TAILSTOCK TAPER 2MT

+ RANGE OF IMPERIAL THREADS 8-24 TPI 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

swing 38mm spindle bore
» Supplied with 3 and 4 jaw chucks | Also available
¢ Faceplate as 750mm
s Fixed and travelling steadies between
* Coolant system centres.
* Hclogen hohilng £2,990.00

* Telescopic leadscrew covers

VMC Mill
ONLY £1,450
inc VAT & Delivery

SUPPLIED WITH POWER
FEED TO X TRAVEL AT
NO EXTRA COST

+ ILLUSTRATED WITH
OPTIONAL D.R.O AND
POWER FEEDS

+ TABLE SIZE 26" X 6"

+ MOTOR 1 /2 HP

Warco Mini Lathe
ONLY £375 inc VaT & Delivery

+ 31/2" CENTRE HEIGHT X 127
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 CERTIFICATE
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

@a tool set with each machine.

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

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

+ 6" CENTRE HEIGHT X 2

BE‘I'W'EE
5 3 JAY

* FACE CUTT

Warco WMT 300/1

ONLY £799 Va1 &.debvery
Combination

‘H’ G—HUCK
EE SLOTTED FACE PLATE
. FIJ(EDAND TRAVELLING
STEADIES

* VICE
+ DRILL CHU cK

. LATHE TOOL SET
+ IMPMMET THREADCUTTING

Warco WMT 300/2

Lathe Ml
N CENTRES

+ AVAILABLE 3MT RS -
METRIC - IMPERIAL

WM-20
MILLNG NEW
MACHINE

ONLY £3,500

inc VAT & Delivery

+ INVERTOR DRIVE -
INFINITE SPEED
CONTROL

+ SPEED RAMGE
25 - 1480RPM

+ TABLE SIZE 9" X 36"

+ R8 SPINDLE

+ 1.5HP WILL OPERATE
FROM 13AMP SOCKET

+ WEIGHT 750KGS /

P

ONLY £1099 incvar & bevery ONLY £550
SAME CAPACITY AND " ¢
ACCESSORIESASTHE inc VAT & Delivery Optional Stand
BENEFIT OF ALARGER Ideally matched to the BV-20 Lathe
m&lusmns%éj;‘é [ )
RACK AND PINION FEED Eahla. size B54mm x 150mm
TO SADDLE AND LEFT HAND ongitudinal travel 455mm
THREADING FACILITY. Cross Travel 145mm
Spindle Stroke 90mm
Spindle Taper 3MT
w WM'I‘ 500 Diameter of Spindle 63.5mm
OFCO ?Lamter of Column ?ggﬁmm
roat mm
ONLY £1399 incvar & pelivery
i~ SIMILAR TO THE SPECIFICATION M“:‘.,?'*',ﬁ".;& 320,
Height with head at top “
i) | g g 2X-15 Milling
Dept s Machine
apmdla speeds 400-1640
W lm]:1t ; &r: gse hp with FIR switch
Delivery UK-Mainland @
2 Head tilting

90-0-90 worm gear tilt mechanism /

N

| At riddnd

Ll 0
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Model Engineering
at Bangor

Thanks go to Bran Bardsley for letting us
know that the Coleg Menai of Bangor,
North Wales intends holding Model
Engineering evening courses. For further
information please telephone Student
Services on 01248 370 125

And next the
information police?

In a week when the reopening of the Diana
memorial (complete with barricade and
“Paddle police” was humorously covered
by at least one TV channel, | also
happened to read a tabloid account of the
court appearance of eight suspected
terrorists. Whilst we all want a secure and
peaceful environment, some of the
information given caused me a measure of
disquiet. One was said to have had two
notebooks with information on
“explosives, poisons and chemicals”, and
another with possessing an extract from a
bomb making guide.

Recent correspondence to “Scribe a
Line" has touched on some of the
chemicals used for metal colouring. If my
recollection is correct, certain chemicals
used in electroplating processes can be
pretty toxic. Way back in my primary
school days, we learned (outwith school)
that a mix of potassium chlorate and
sulphur would go bang when struck with a
hammer, and that one of sodium chlorate
and sugar also behaved in an explosive
manner when ignited in a confined space.
Interestingly, we were never able to get a
bang from a traditional gunpowder recipe,
possibly something to do with either the
sulphur or the charcoal. One also assumes
that pre 1900, Mr Diesel conducted
experiments with coal dust etc. which lead
to explosive outcomes, or we would never
have had the diesel engine.

Being a simple mechanical engineer, |
hawve no appreciation for legal niceties, but
do wonder if the authorities have
shepherded us on to a slippery slope. It
seems it may already be an offence to
indulge in or even just hold the
information for some types of amateur
chemistry; how long before the same
applies to the possession of plans for
items of model artillery. Many model
engineering societies of long standing
include the word “Experimental” in their
full title. What forms of experiment are

Novermber 2004

already or will become illegal activities? Do
we look forward to a time when we will
have to start burning textbooks on
chemistry, physics and engineering, unless
they are held under lock and key, in a
secure approved university library? By way
of contrast, industry continues to bemoan
the standards of literacy and numeracy
amongst school leavers.

In the Workshop

After a grass cutting session, my wife
wheeled in the small rotary mower with
the comment, “It just stopped on a heavy
clump of grass, and it seems to be stuck”.
Initial examination confirmed that the
engine was indeed partially seized. A
closer look showed that the lower part of
the crankshaft which carries the blade,
(about 22mm diameter) was visibly bent;
when eventually removed, the end was a
good quarter inch out of line. In addition
the torsional impact had sheared the drive
key at the blade end, and partially sheared
its opposite number at the flywheel end.

Historically, this mower was obtained
very cheaply at an end of season sale, so
thoughts of following the Briggs &
Stratton instruction to renew a distorted
crank were instantly put to one side. The
question was “Could it be bent back to
shape”. To find out, the home made
hydraulic press was unearthed and dusted
off to have a go. | have commented before
that | do have a large scrapbox. The press
was made up some years ago using the
pump and 10 ton ram from a
“Portapower” car body repair kit,
mounted in a fabricated frame, welded up
using a bit of | beam, uprights from a jack
leg cabin, and some channel section.

Ideally the shaft would have been
mounted in a couple of Vee blocks to
ensure stability. As an alternative, | made a
Vee shaped top tool and settled on flat
blocks below. In an endeavour to avoid
marking the shaft, strips of aluminium were
placed on the steel blocks, the aluminium
also serving to shift the load line closer to
the web. This arrangement was only
partially successful as the aluminium was
squeezed out of the way like butter. Mark
two set up used copper strip, the thinking
being, that as it distorted to conform to the
round shaft, it would also work harden.
This combination did work, and after some
dozen or so applications of the best part of
the ten tons available, the shaft did once
again look straight when sighted against a
straight edge, and was very few thous
adrift when rotated in the lathe. One
concern was of course that the shaft would
simply break, however that did not happen,
and there was no visible evidence of
surface cracking. Had this been the case
then the item would have had to be

ON THE

scrapped due to the likelihood of a surface
crack developing during operation into a
fatigue fracture.

The proof of the pudding came later
when after a partial reassembly, the shaft
rotated freely in its plain bearings, and
after reassembly the engine again burst
into song. With any luck (and the
avoidance of large clumps) we can look
forward to a few more years of service
from the machine.

74th Model
Engineer Exhibition

As noted in the last issue | would again
encourage readers to enter items of
workshop equipment for this forthcoming
exhibition. In contrast to the various
classes of models, where the items are
based on existing prototype designs,
workshop equipment is an area where
originality of thought and design can be a
dominant factor. The loan category offers
an avenue which avoids the pressure of
competition but can still bring a range of
exhibits to a wide audience. In this context
the philosophy behind a workshop item
may then spark off a train of thought in
spectators’ minds which then prompt lines
of further work on return to the workshop.

The exhibition will run from 29th to
31st December opening from 10am to
5pm on the first two days, and 10am to
3pm on the third. Along with the editorial
staff from senior sister magazine “Model
Engineer”, | expect to be present for the
duration of the event, and aside from
enjoyment of the show content, also look
forward to renewing friendships and
making new acquaintances.

Homesbuilthydraulic press comes
in handy for pressing bearings
and straightening crankshafts.
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COLLETS AND
COLLET CHUCKS

Peter Rawlinson discusses the merits of several types, and
introduces a variety of accessories.

1. Home made collet chuck for Myford
seven.

his article is primarily based on
my own experience over the years
with particular emphasis on the
collet systems that are in current
use in my own workshop. | have to say
that earlier in my career, | really had no
liking for collets, and indeed was pretty
well ignorant of their attributes, until |
used a “Ward” turret lathe many years
ago. They do say that it was the “Ward”
that won the last war. These machines are
no longer made but the “Ward” 2A was a
good lathe that used a plain steel spring
type collet and these could be obtained to
hold round, square or hexagonal material.
It was on this lathe that | found the beauty
of using collets.

When | owned a “Myford” | was given a
set of 15 collets but there was no chuck, so
the next task was to make one to fit the
lathe; this was done and of course, as it
was finished on the lathe mandrel it is
extremely accurate. These were used for
many years but they were slow to open

2. Two “5C” collets.
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and close with the threaded closer. | had
decided to obtain a larger lathe at that
time and they were put in the cupboard
and forgotten, it was some time before
they came to light again and were put to
use mounted on the dividing head (which
has a “Myford” nose). The Heading photo
shows this chuck with a couple of collets.

Nowadays, | have a set of “5C" Collets
in various sizes from ¥sin. to 1in. and
1.5mm to 28mm in plain circular types,
these being supplemented by a very few
square and hexagonal types. | use them
wherever possible for work up to 28mm
diameter on my own lathe. To operate
these | purchased a light industrial chuck
system from “Acrovu Ltd” some years ago
which has given me faithful service ever
since with the “bC” collet system. A pair of
these collets is shown in photo 2 and the
lathe chuck in photo 3. Photo 4 gives some
idea of the wide range of sizes of different
collet systems, the smallest being for use
in a “Dremel “electric tool and my largest
being a “5C".

Collets can usually be obtained in two
grades of precision, the normal for general
engineering and turning and the high
precision ones for grinding or special parts
in a second operation. The collet is on the
whole more precise than a three jaw chuck
and in industry is much faster in use for
changing over of parts. It also has the
added advantage of not marking the part
as it's gripping force covers a greater
surface area than a three or four jaw
chuck. This is because generally speaking
the collet grips over a greater angle.
{Some types such as the "ER" may also be
designed to grip over the full length of the
collet, although this is not possible with all
collets due their design.

One of the drawbacks of collets is the
gripping range of an individual collet.
Many conwventional spring collets are

3. 5C collet chuck in lathe.

intended for a specific bar size, which is
fine for volume production. However Fig 1
shows what happens if a 5C type collet is.
not used on the exact size that it is made
for. The Heel/Toe contact does not give a
good support to the material. However in
Fig 2 it is apparent that the “ER “ type
collet closes in a different manner and
grips over the length of the jaws, and over
the full range of its adjustment.

5C collets and
accessories

5C collets are threaded on the outside for
the closing ( Typically using a pull tube)
and also on the inside to allow the use of
an adjustable stop. Again, | have made
some of these as shown in photo 5. The
length range covers from 5mm to 150mm,
and diameter down to 3mm. They are
particularly useful in second operation
work, and allow tight tolerances to be held
on axial length. The leading dimensions of
a 5C are given in Fig 3. and it should be
noted that there is also an external keyway
of about %in. wide and %sin. deep running
along part of the parallel shank.

These 5C collets can also be used in a
number of fixtures that | have. The square
and hexagonal blocks shown in photo 6,
accommodate a collet and can be used to
hold in a vice, or on the magnetic chuck of
the surface grinder or even in the milling
machine. These then allow the part to be
rotated to present either 2,3,4 or 6 faces to
the tool and can therefore allow the easy
machining of squares or hexagons etc.
Fixture similar to these have become
available within the last year or so from
some of our regular suppliers at
advantageous prices.

The next is the simple indexing fixture
illustrated in photo 7, which can be set

4, Collets come in a wide variety of sizes,
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Fig. 2 ER type collet grips full length of collet
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quickly to any one of 36 divisions, or at 1
degree intervals by moving a pin. This
device is described in some cataloges as a
“Spin Indexer”, and | have found it very
useful for keyways etc.

Novermnber 2004

Another device worth a mention, is
the complex indexing unit (photo 8)
which is much more robust and is more
appropriate to large batch manufacture.
It can be set up for a specific number of

stops and is operated on a ratchet
principle. This unit will also take my
three and four jaw 6in. lathe chucks as it
has a large accurately ground and
screwed nose. This can also be used on
the mill to hold the work either the
vertically or horizontally, depending on
the way it is mounted.

Emergency collets

There is also a series of collets in the 5C
range that are supplied soft, and can be
bored to suit the specific operation that is
required; these are usually called
emergency collets. Beside these there is
also a range of 5C collets that have a large
disc on the front and are usually available
up to 6in. dia. these can be machined out
to hold large (up to say 5%in.) but usually
thin work pieces and photo 9 shows one
that has been used on a number of jobs,
the last being to make some double
headed pennies (old type). Of course, once
used these can only be machined out to a
larger size, | do believe however that a
replacement disc could be fitted as some
of these are bolted into place.

Of course the actual changing of a
collet size does take a little time but |
find to change between a 3 or 4 jaw
chuck and my collet set up takes only
between 2 to 3 minutes and this also
covers the fitting of the required size of
collet. However it may also depend on
which “Chuck” system is available for
the collets, (changing the chuck on an
industrial capstan may take half an
hour cor so). The unit that | have is a
good industrial one that uses a lever at
the rear of the head stock and which is
so arranged that it is possible to
release the grip while the spindle is still
rotating. This is particularly relevant to
bar feed work on capstans and
autom atics, as after parting off one
component, the bar can be advanced to
a length stop without stopping the
machine. It would also speed up
second operation work but would
nowadays probably be frowned on by
the HSE. | never do this myself, as |
prefer to keep all my fingers intact, and
where they belong.

As can be seen the “5C” collet is a
versatile and worthwhile system.
Individual collets can be obtained for
about £ 9.00 new, and at about £4.00 -
£6.00, secondhand. There are also two
other series of collets of similar style,
these are the 3J and the 16 J, which have
maximum material sizes of 1%in. dia. and
1%in. dia.
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Myford collets

Myford have a dedicated collet system
for the “Seven” series lathes which
feature a number two Morse taper that
fits the bore of the head stock. Collets are
available from %in. to %in. by 32nds, and
from 3mm to 12.6mm by ¥mm
increments. They are closed and opened
by a special closer which uses the
mandrel nose thread for the closing
action, see photo 10. Advantages of
these collets include the reduction of
overhang and the inherent accuracy. A
disadvantage for volume work, stems
from the axial movement of the collet
(and hence workpiece) during tightening.

However there is also a lever operated
unit (photo 11) that operates in a different
manner via a lever at the front of the
headstock. This chuck is of the “Dead”
length type, in other words the material is
not moved axially as the collet grips, and
can be operated with the spindle
revolving. Thus this type is more suited
to repetition bar work, where the material
may be fed to a stop then gripped. The
maximum size is %in. or 16mm rising in
either 0.5mm or %in. increments.

E R collets

This is a relatively modern type, used
regularly for both tool holding and work

6. These collet holders aid machining squares and hexagons, are also a boon

for cutter grinding.

holding. As shown in Sk 2, they can grip
over the full length. They are also not
limited to a specific size, but cover a
particular “collapse range”, which for
many is one millimetre, although some of
the smaller ones cover 0.5mm.

There is a number of series starting at
the ER8, 11, 16, 20, 25, 32, 40, and 50.
They cover a total range of 0.5mm. to
32.mm:. but with the smallest going down
as small as .02in. dia.(ER 8) The family is
geometrically similar, all having cone half
angles of 8degrees and 30 degrees. To
give a good range though, the series “ER
32" starts at 2mm and goes up to
20mm.in Tmm. increments. | now have a
mixture of 16, 20, 25 and 32. but | would
have been better concentrating on the
larger size first as the field of sizes cover

7. Spin indexer.

all that | would have wanted over the
years. These are again manufactured in
two precision levels and the normal that
is available is to DIN 6499 which gives a
run out of 0.02.mm. at a distance of
40.mm.on a diameter of 10 - 18.mm.
However there are high precision collets
made that exceed this by a factor of four.
By comparison, these collets on the
same size bar and over hang give a run
out of 0.006mm. They may also have up
to 16 jaws and give a remarkable
gripping power.

If you are a long term reader of this
magazine you may remember that my
C.N.C.Mill, and C.N.C.dividing head used
these collets in the “ER20" size. This then
gave a very flexible way of not only
mounting the cutters but also in the
mounting of the piece part that was to be
machined.

8. Complex dividing device here shown
positioned vertically.
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9. Large diameter “emergency” 5C.

| also use the “ER32 “for holding cutters
for regrinding in my “Quorn”. To thisend |
have plain shanked mandrels for all sizes,
these have a shaft diameter of 25.mm.
This | also find useful because | can hold
odd sized rounds in the lathe by using the
“ER" holder shank held in a 26 mm. dia.
“BC “ collet.

Clarkson collet

The number of types of collets used in the
world today is considerable and many
machine tool manufacturers design
systerns to suit their own tools. But there
are a number that will be known to most of
us amateurs. These must start off with the
Clarkson milling collet chuck (photo 12)
which uses four collets for metric and four
collets for the imperial sizes of cutter. Of
course they also make a larger but similar
chuck for the 1in. & 1%in. shanks, however
this is of limited interest to most amateurs.

L]
Tapping collet
The next type of collet is the family of
tapping collets. In the case of the large set
each collet has a machined square cut into
the collet to match the tap which helps to
drive the tap, but in the small 8BA to 0BA
tapping chuck, the drive is carried out by a
grub screw onto the side of the tap. These
tapping chucks have full torque
adjustment and can therefore be set to slip
before the tap should break. This breakage
of course, is a considerable problem in the
mass production of cars etc. and the
machine tools used on these applications
are fitted with very sophisticated systems

12. Clarkson chuck and
two matching collets to
the right.

10. Myford MT2 collets
with closing nut.

11. Dead length lever operated
chuck and collet for Myford.

/

for the measurements of the torque and
give a warning of this to the controllers.
The possibility of a broken tap in say an
engine block or gearbox housing would
cause a considerable cost to the
manufacturer.

Photo 13 shows a tapping attachment
that is used on the pillar drill and has a
reversing system, it turns clockwise from
above when cutting the thread and the

Novermnber 2004

pressure is downwards and turns in
reverse when "Pulled” upwards and
automatically unscrews out of the thread.
These can be obtained in very large sizes
and we used to use these for tapping
25mm thick mild steel plate with an M30
thread.

Home made collet

A type of holder that could be called a
collet that | have used in the past is home
made and used to hold square or
hexagonal material. These are simply
tubes of steel bored accurately for the (size
across flats or corners) size of material to
be turned and having a machined slit
down the full length. These can then be

13. Auto-reverse tapping head and chuck.
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14. R8 collets.

held in a three jaw chuck or in another
collet. They are easy to make and can
solve a problem if proper collets are not
available or too costly for the job in hand.

R8 collets

The next type that would be of interest
would be the “R8"”, (popularised by
Bridgeport as the spindle fitting in their
turret mills. These are shown in photo 14,
and the leading dimensions given in Fig 4.
The R8 recess may be used to locate a
Clarkson chuck, or to accept R8 collets.
This of course gives a much reduced
overhang to the cutter. R8 collets are size
specific and are not used for many other
purposes as the “R8"” housing is not
widely used on other applications. For
milling applications, an advantage over a
Morse taper arises because the R8 will
generally require only a light tap on the
drawbar to release.

CDBX 1

This general coding seems to be used by
Crawford Collets to cover a wide variety of
sizes in a general pattern geometrically
similar to the 5C (size specific, external
thread for drawbar, cylindrical location,
tapered nose). The smaller ones are
probably used mainly in the horological
industry. | was fortunate enough to buy 10
of these small collets at a boot sale (photo
15) and it was these that the mill used
originally to hold the cutters, but when the
price was checked it was found that the
cost of these collets was in the region of
£45 each. | therefore decided to remake
the main shaft of the mill, which now uses
“ER" type collets. These are available at a
much reduced price and can be found for
about £10.00, so you can see the reason
for the change.

15. Small (but costly) collets.

Single and double
angle collet

Also worth a mention is the single angle
type collets and these are shown in
Photo16. These can be used to hold either
work or tools and are usually found as a
part of a milling collet chuck system.
Double angle collets are (photo 17)
available in five series (30, 20, 10, 18, and
40) covering a range of diameters from
1.5mm to 25.5mm. Again these are
principally used for toolholding.

Multisize and
multibore collets

To digress a little, some years ago, |
fitted out a “Herbert” capstan lathe with
Pratt Burnerd “Multisize” collets; the
cost of the chuck and a set of eight
collets was at the time in the region of
£1500.00. Each collet was basically a set
of six hardened steel blades set radially
into a slotted steel holder, and each was
made to cover a %in. size variation. As
six gripping blades are used, the same
collet may be used for both round and
hex. material. It may also be noted that
these collets can be used in any of four

1. n gle angle collets.

chuck types, (two each of manual and
power operation). Of the manual types,
the LC is a lever operated dead length
chuck which can be operated with the
spindle in motion.

Multibore” collets are available from
Crawford Collets, these being
manufactured in a segmented form, and
also have a collapse range of ¥in. Older
types feature compression springs and
retaining rings, while more modern
variants use a bonded rubber
arrangement. Both Multisize and
Multibore types are used frequently on
commercial bar feed set ups, where the
full length of the collet is used for
gripping. It is possible to use them to grip
short work, but it is then recommended
that a plug made to workpiece diameter
{and which may incorporate a depth stop)
is located at the rear of the collet {see Fig
5) to ensure that the gripping surfaces
remain parallel to the axis.

| hope that this little excursion into
collets is of interest. For me they fall into
the category “Once used always used”,
and | would thoroughly recommend their
use. As stated before | am happy to help
out but phone only please.
Peter Rawlinson. Charing, Kent. I@
01233 712158. -

Table 1 ER collet leading dimensions

Type Range (mm) Diameter (mm) Length (mm)
ER8 1-5x05 8.5 135

ER11 1-7x0.5 115 18

ER16 1-10x 17 27

ER20 1-13x 1 21 32

ER25 1-16x 1 26 35

ER32 2-20x1 33 40

ER40 3-26x1 41 46
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17. Double angfe collets,

16

18. Multisize and multibore collets,
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KEYWAY AND PLANE
CUTTING SYSTEM
using an ML10 Lathe

Peter Wilton raids the scrap

box and produces a versatile
accessory. He concludes with
comments on ML10 dividing.

Background

W J Hughes - ‘Building The Allchin”
handbook, (where would we be without
it?); fig. 9,10 shows his jig for the
planing of the compensating centre
using a ML7 lathe. The ML7 is both
longer and stronger than the ML10, but
| figured that a similar setup could be
made to work without undue stress to
my ML10.

The first item required was a ‘Sky
hook' to form a pivot for the operating
handle. Part of the manufacture of this
took place at Lea Manor, Luton Tech.
College, where coincidentally Ted
Jolliffe, a former editor of the sister
publication also attended. When told
what it was to be, his response was
roughly translated as “What on earth is
that?” (only those aren't quite the
words he used). His doubting
comments spurred me into action with
even more resolve to make the thing
work. It was very pleasing to find that it
did at the first trial.

he system described herein was

devised in order to cut the various

keyways in the gear pinions of my

1%in. Allchin, also to plane the
compensating centre bevel gear bearing
surfaces. Essential to the design was an
accurate cut, easy setting of cutter position
and nil cost, the scrap box doing its job to
the full. | like to think that those
parameters were met and offer these notes
to those others who like me have an ML10
and limited resources. The indexing facility
is not essential to keyway cutting but it
certainly makes life easy.

Components
required

Handle Pivot (alias Sky
Hook)

Fig.1 and photo 2, do, | think, convey
sufficient information for similar ex scrap
box manufacture. The primary design
requirement was to produce the power

Novermnber 2004

1. Complete system installed on ML10

stroke through the lathe centre line but not
to throw too much twisting strain on to the
tailstock, this has limited the cutter bit
stroke length to about 2.5in. for keyways
and 1.5in. for planed surfaces 1.0in. wide.
That's plenty for Allchin purposes. The
only reason for the offset pivot plate was
to cope with the handle whose ‘eye’ was
below the centre line.

Handle

Illustrated in Fig. 2, and again ex scrap box
and chosen for the already shaped handle
at one end and the eye at the other. O/A
length of 15in. gave a nice 6:1 lever
advantage. It would be feasible to use
hardwood for this item.

Linkage

Ref. Fig.3 and photo 2. My items here were
crude in manufacture but effective. If time
permits I'll make a respectable set of
universal couplings one day. The
requirement here is to transfer the power
stroke to the vertical slide, which is
mounted, on the cross-slide, yet
accommodate the horizontal and vertical
slide movements. The linkage clamp to the
lathe wvertical slide may be set in any of the
Tee slots to allow for the cutter bar height
variations.

The limitation in planing width to 1in. is
a by-product of the length of the link and

the universal couplings. An O/A length of
7in. may be preferable.

Tool holder

Refer to Fig. 4. A simple block of MS bored
out to take a Xin. commercial boring bar
with two %in. holes for Tee bolts. | milled
the back face to give a small tenon which
locates in the slide’s tee slot thus
preventing tipping of the bar during the
stroke (if too big a cut is attempted)

Setting up and
operation

See photo 3. The cutter may be set to cut
in any plane but | found that use of the
vertical slide as the cutter depth control
came easiest. The cross-slide allows
accurate centring of the bore where the
keyway is to be cut; lock the cross-slide
once centring is complete before
commencing the cutting action.

Care is necessary in obtaining a truly
vertical cutter bit; my way was to remove
the cutter bit from the toolbar, insert a
blank piece of tool steel long enough to
put against a Try-square resting on the
lathe bed; tighten the toolbar clamp
screws and replace the cutter bit.

It wasn't easy making cutter bits of the
correct widths and truly square ends but it
is well worth the time to get things just
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2. Handle and Linkage components

3. Cutting a vertical keyway

2 2 1/2* © 5
] MORSE TAPER 2 ‘
— —
A8 A R AR | ’I :. 516"
;‘ B o Sy O =
e
DRAWBAR
VB"BSF gﬁ%ogme MATERIAL: MILD STEEL
APPROX. 4 172" LONG BRAZE
21
BRAZE 12'e
Fig. 1 4BA SCREWS Mo eahan,
Handle Lyl A g
4 . DURING BRAZING 1" —
pivot (alias ST T .
skyhook) R s _ 2
—-—ﬁl—.
right. I'll confess that the first keyway | cut 4. where the compensating centre bevel Dividing wi'l'h an
did look a bit drunk. My toolbar uses gear bearing surfaces are being cut.
round bits; it would be easier if a square Depth of cuts was held at 2 thou per Ml.l o
tool holder was available. stroke, the last setting given several
Planing is done using the cross-slide to strokes to take up the slight give in the | had made a mandrel for the ML10 some
control the width of cut, the depth of cut toolbar. Four %in. keyways were cut in a time previously. The acquisition of a 60
still under vertical slide control. See photo cast-iron gear pimion in just 15 minutes. tooth gearwheel at my club (Bedford MES)

15°

21/2°

-

N

tat

Fig. 2 Handle and
pivot pin

o]

MATERIAL: GI/MILD STEELHARDWODD

R
]

O

18

Model Engineers’ Workshop



5. Dividing unit assembled on lathe
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Fig. 3 Linkage

sale gave rise to the dividing system as
shown in photos 5 and 6.

Mounting the detent holder on the
change-wheel cover fixture has proved to
be firm enough. The detent tooth has a
notch cut so that on rotation of the detent
through 90 degrees the detent slots over
the gear tooth instead of the between
giving division to every 3 degrees.
Fortuitously the gear wheel needed a bush
to fit the mandrel shaft. The bush was
keyed to the gear wheel; a shoulder
providing space for an Allen headed 4BA
locking screw which is used to lock the
gear wheel bush to the mandrel after the
item in the lathe chuck is positioned

(detent already
engaged), a process
which gives quite
accurate results.

I have not sketched
the mandrel or detent
itermns; the photos will
hopefully speak for
themselves. The
mandrel basics have
been well publicised in
the past; the detent
holder will rely on what
the odds and sods box
offers. It would be
necessary to measure
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6. Component
parts of the
dividing device.

3 the angle of the change-wheel cover
O“"‘—H-- REAM TO 1/4* fixture with respect to the centre height of
- ORTO SUIT the division gear of each lathe. Being
TOOLBAR Myford, they are probably all the same,
but there is nothing like “checking on the

Fig. 4 Toolholder
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job” The little wooden block has a slot in
it; when placed over the detent plunger it

holds the detent out of engagement.
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fter having dealt solely with the

body in the last issue we

commence with the other major

component, the table, then go on
to conclude the article by detailing most of
the remaining items.

(ltemQ) Fig 4

The table casting is provided with
reduced diameters on the rear for the
smaller diameters, file four flats on the
larger to enable it to be held by a four-jaw
chuck. Place the part in the chuck and
adjust the outer diameter to run
reasonably concentric and the outer face
true. If you find this difficult, do not
worry, so did |. However, with a little
encouragement from a soft faced
hammer the outer face eventually ran as
required. | felt that the security of this
arrangement was a little suspect and so
used a tailstock centre for added support.
This is unusual for something so short
but should not be overlooked!

Machine the outer diameter, Photo 14,
followed by the face and the groove in the
outer diameter. Reverse in the chuck and
set the outer diameter to run true and
machine the two diameters, Photo 15.
Ignore the tolerances on the drawings and
make the larger diameter a close, almost
tight, fit in the hole in the body already
made. As the rotary table will probably be
called upon to machine parts when it is
rotating, curved slots typically, any
clearance could cause a problem. If
eventually the fit is considered too tight
then a little work with a scraper will loosen
the fit.

In the same way as the diameter needs
to be a close fit so also there should be no
end float. To achieve this, first make the
larger diameter a little on the long side,
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say 0.005in. Fit a saddle stop and with the
lathe stationary fit the body over the table.
Bring the saddle up to the saddle stop and
using the top slide bring a lathe tool up to
the thrust face on the inside of the body.
Move the saddle back and remove the
body. Note carefully the top slide dial
reading, then wind the top slide back and
then forward, to remove backlash,
bringing it to 0.0005in. short of its
previous reading. Then, with the saddle
against its stop, face the end of the larger
diameter. If eventually this turns out too
tight then the inner thrust face on the
body can be lightly scraped.

As will be seen later the %in. hole can be
used for holding a plug for centralising
parts for machining. For this reason it
needs to be concentric with the bearing
and is being bored at this stage to achieve
this. Do not rely on a drilled hole as it may
wander and its size will doubtless be
oversize. Drill smaller than %in. and bore to
size. Reverse once more in the chuck,
setting the table to run reasonably true
and cut the rings that are an aid to
positioning items on the table, Photo 16.

The drawings call for the table to be
calibrated in 1 degree divisions. However,
| considered that this would create
divisions that would be too close to read
with ease, so chose 180 divisions at 2
degree spacing. | must confess that | also
liked the idea of reducing the work
involved. The lining tool | use
automatically chooses when to produce
long, and when short, lines but even so
one needs to concentrate on the task in
hand, one false move and it would be a
case of skim the outer diameter and start
again. Photo 17 shows the calibration
taking place. Do set the outer edge of the
table to run true (hence the four-jaw chuck
being used) as any error will vary the
position and depth of the lines being cut
and therefore their appearance.

Harold Hall concludes his
account of building the CES kit

Clamp the body on the milling machine
table and place the table in this, using an
additional clamp to hold this in place.
Using a slot drill of the appropriate size
mill a slot across the table taking it, in
stages, to the full depth of the eventual tee
slot. Follow this by milling the arms of the
T using a tee slot cutter. Place a small
piece of masking tape, or similar, against
the table’s calibration and make a
temporary datum mark. Loosen the table's
clamp, but not those for the base, rotate
the table through 180 degrees and repeat
the slotting operations. My photographs,
Photo 18 and Photo 19, show that | cut
both slots with a slot drill prior to making
the tee slots. The above sequence will
though avoid having to accurately set up
the table position for cutting the second
tee slot. | could not find a supplier who
listed a tee slot cutter of the size published
on the drawing though | did not search
extensively as | had almost made up my
mind to make my own. | eventually did
make a cutter, and the exercise will form
the basis of a future MEW article.

(ltem R) Fig 5

Mark out a piece of sheet steel, using a
pair of dividers, with the diameter required
for the cover plate. Rough cut this to shape
using a bench shear, jig saw or other
device and file to shape and size required,
or use a disc sander. Check it against the
recess in the bottom of the body. Leave
the drilling till later.

(Item D) Fig 6

You probably think that the rotary table is
not yet ready for use, well that is not quite
the case. Make a locating plug with
diameters of %in. and %in. and with the end
of the larger diameter centre drilled with a
small centre drill. Place the %in. diameter
in the hole in the table and the worm
wheel over the larger diameter and clamp
in place using the tee slot in the rotary
table. Now with the body clamped to the
milling machine table and a centre drill in
the drill chuck, use the X and Y
movements to align it with the centre
drilled end of the %" diameter. Traverse
one of the table movements by 0.500” and
centre drill the worm wheel. Using the
table’s calibration rotate the table through
120 degrees and centre drill the second,
repeating the operation for the third, Photo
20. Remove from the rotary table and open
up the holes on the drilling machine.
Eventually, use the worm wheel as a
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14. Rough machining the outer diameter of the table. 15. Turning the bearing and worm mountings on the rear of the table.
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16. Turning the table rings.
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17. Calibrating the table.
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holes in your new rotary table. Rotate the
table through 120 degrees and mark the
plate again, repeat for the third position.
Remove the plate from the table and
centre punch the marks prior to drilling on
the drilling machine. At this stage use a
4BA tapping size drill. Use the plate as a
template for drilling the holes in the base,
then countersink the holes for the 4BA
countersunk screws. It will not be
necessary to open up the holes with a
normal clearance drill as the countersink
will do it for you. As the plate is so thin
you will also need to very lightly
countersink the tapped holes in the body. If
as suggested above you have made the
cover place recess concentric with the
table then you will need to rotate the plate

19. Milling the arms of the tee slot using
a home made tee slot cutter,

e

.
P
-

-y
Tw al -

18. Milling the centre portion of the tee slot using
a slot drill.

template for drilling the worm wheel
mounting holes in the table. Leave the
rotary table in place for the next
component.

Remove the plug from the centre of the
rotary table and place two strips of double
adhesive across the table. Mount the cover
plate on this and as it is only Msin. smaller
than the table, centralising it is no
problem. Traverse the table a further
1.250in. ( 1.250in. + 0.500in. = 1.750in. as
required by the 3%in. PCD quoted on the
drawing) Very lightly drill the cover plate
using the end of the centre drill; do not go
too deep as you do not want any drilled

21. Turning the major diamete¥Fs E the e

using left and right hand knife

g
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22. Using a dial indicator to set the
eccentric spindle to give the required
offset.

from that shown on the drawing to find a
suitable position for the three holes. Do
take care not to break into the bore for the
eccentric spindle.

(Item B) Fig 7

Place a length of 1in. diameter steel in the
three-jaw chuck and of sufficient length to
turn both 0.750in. diameters using left and
right hand knife tools, the Tin. length being
at the outer end, Photo 21. Ensure that the
0.250in. dimension is just smaller than the
depth of the counterbore in the body as
the part must rotate freely after assembly.
Having done this turn the locking screw
groove and skim over the Tin. outer
diameter.

Nowv fit the four-jaw chuck and fit the
part gripping it on the 1in. length. Adjust
chuck to provide the 0.094in. offset, Photo
22. Do take note that the indicator reading
must be twice this value, that is 0.188in. to
give the required offset. Turn the 0.500in.
diameter followed by making the bore.

(ltem 1) Fig 8

This is supplied as a short length of cast
bar and requires turning to shape. Place in
the three-jaw and turn the outer end
producing the angled recess and a clean
outer face together with the chamfer.
Rewverse in the chuck and produce the
1¥in. diameter and the sloping face,
followed by the 0.375in. bore.

(ltem G) Fig 8

Turning this is relatively straightforward
but do ensure that the two faces are
parallel. Mount on the dividing head and
make the graduation marks, generally as

24

23. The complete set of parts, minus
hardware, ready for assembly.

shown in photograph 17. Make a parallel
mandrel with internal thread and screw to
hold the part.

If you have not made or purchased a
dividing head, then mount in the lathe and
use a suitable changewheel located at the
rear of the spindle. (Peter Wilton's article
elsewhere in this issue describes such an
arrangement.

(Item A) Fig 9

| am assuming that the kit purchased will
be the one with the worm and worm
wheel included, if so, all that needs doing
is to mount the worm, suitably protected,
in the three-jaw and with the outer end
supported with the fixed steady, drill and
tap 2BA as per drawing. If you wish to
make the worm drive yourself there have
been numerous discussions on the
subject in past copies of MEW, see
References below.

There are few minor operations, typically
drilling and tapping, still to carry out on
the parts already described and | do not
intend to elaborate on these. There are
also a number of small parts depicted in
Figs 8 and 10 still to make but these need
no detailed explanation, Photo 23 does
though show the full extent of the parts
that make up the rotary table.

Give the parts a final clean up chamfering
sharp edges where appropriate and
making a small radius on the ends of the
fixing slots on the body. Remove as much
roughness as can be done with ease from
the unmachined areas of the casting and
give these a number of coats of paint.
Final assembly is easy but the method
of removing the end float in the worm
spindle assembly may not be immediately

X

&

"

apparent. The worm and wheel assembly
drawing given in the first section of the
article, shows that there is a screw (L} in
the end of the worm spindle which at first
would appear to be there to fix the handle,
this is not so. The screw actually takes up
the slack in the assembly and when end
float is reduced to virtually nil the screw
(K} in the hub of the handwheel is used to
lock the handle in that position. Screw L
cannot therefore be fully tightened as it
will prevent rotation of the worm.

Even before the rotary table was
completed | began to realise the
usefulness of the device, having used it for
the holes on a PCD in both the worm
wheel and cover plate, also using it for the
worm wheel of the 6in. table. Without a
doubt therefore these are going to be very
useful additions to the workshop and
would recommend their construction to
any who do not already own one. The fact
that each one is also a very interesting
project is a bonus.

As mentioned at the start of the article the
6in. table is virtually identical to the
smaller one, having, from a design point
of view, only one major difference. The
arrangement of small clamps engaging the
groove round the edge of the smaller table
is replaced with a tapered groove round
the table’s spindie on the rear of the table
with tapered end pins and socket screws
for clamping. For those who are
conversant with the Myford Super 7 it is
identical to the method used for securing
the top slide in the cross slide.

The larger rotary table also has no
provision for removing the end float in the
worm and wheel assembly as the
handwheel clamps firmly against a
shoulder on the worm spindle. The
assembly must therefore be manufactured
with the prevention of end float in mind.
To do this, make all parts in the assembly
with the exception of the graduation ring
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and assemble these. Measure accurately
the distance between the locking ring (E)
and the handwheel () and make the width
of the graduation ring slightly less than
this dimension.

Providing you are using a 3%in. lathe or
larger you should have not have a
problem with the table though there will
not be a lot in hand for the chuck jaws if
using a 3¥%in, lathe, The body will though
need a slight change in method compared
to the 4in. table unless a larger than
average milling machine is available. To
machine the underside of the body set the
body only about two thirds across the
table. This will permit the face cutter to
take a first roughing cut of about quarter
the width of the cutter. Continue to make
further cuts of a similar width as far as the
cross feed will permit. At this point
unclamp the body and move it over on the
table so that the rest of the base can be
rough machined, Photo 24.

Having machined the bottom of the
body in two stages will mean that flatness
of the machined area cannot be
guaranteed. Centralise the body on the
table and finish the bottom taking a very
light finishing cut of say 0.1 mm. To do this
is will be necessary for the initial cut to be
wide, probably almost the full width of the
face cutter. | would not have
recommended this at the roughing stage
but with the limited depth of cut for
finishing it can be tolerated, even though
not ideal.

Machining the recess for the cover plate
at first appeared a major problem as the
width of the gap on the Series Seven was
not sufficient for the part to be mounted
on the faceplate. However, the following
method, albeit unconventional, produced a
perfect result with relative ease.

Assemble the table, body and worm
wheel, mounting the assembly “table
down” on the milling machine table. Use a
single fixing stud through hole in the table
so allowing the body to rotate on the table.
Fit a small end mill and bring this down so
that it just touches the bottom of the body
and with the end mill running carefully
rotate the body by hand. Set the table such
that the resulting circle shows the 155mm
diameter that is to be machined away. To
make the mark more prominent the
endmill can be lowered by say 0.02mm.
and the process repeated two or three
times. Marking the base with marking blue
will also aid visibility.

Dismantle the assembly and mount the
body only on the table and, using the
largest end mill available, mill the 2mm
deep recess stopping just short of the
155mm diameter. This is rather tedious but
a larger end mill makes it easier to follow
the circumference. Now reassemble the
three parts and return to the milling
machine table as in the first instance. Set
the end mill just short of the 2Zmm depth
already machined and bring it close to the
edge of the roughly made recess. Rotate
the body by hand bringing the recess up to
the 155mm diameter in steps of about
0.1mm. Two aspects do though need strict
compliance with. First, and absolutely
essential, rotation of the body must
oppose the rotation of the end mill.
Second, adjusting depth of cut should
done whilst the cutter is in the space
created by the fixing slot and no cut being
taken, Photo 24 (taken after the part was
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finished). This will prevent the cutter
snatching at the body whilst one hand is
being used to adjust the depth of cut. This
may seem a rather dubious method but |
found it easy and without any problem
and producing an excellent result. As can
probably be seen from the photograph |
did lower the end mill to just touch the
recess and rotate the body followed by
moaving to the inner part of the recess to
repeat the process giving a near perfect
result. Having successfully completed the
job, it does occur that a lever arm might
have been clamped to the work to give
better control of the rotation, and to move
the hands further from the cutter.

The larger area of the 6in. rotary table
will certainly make mounting larger
workpieces easier and extend what is
possible. If you have the machines big
enough to machine the larger components
the little extra cost would be well spent.
However, the smaller table is ideal for

smaller parts and a useful acquisition. |, for
one, am already wondering how | have
managed without such a device thus far.

A Power Traverse. MEW issue 14
page 62.

Free-Wheel Hobbing a Worm Wheel.
MEW issue 78 page 19.

The College Engineering Supply,

2 Sandy Lane, Codsall,
Wolverhampton, WV8 1EJ

Phone 01902 842 284

(To whom thanks are due for
permission to publish the drawings)
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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.

Plugs, Sockets and Switchgear

Boost Electrical Engineering who have been manufacturing a comprehensive

range of high quality single to three phase converters for fifty years have further
improved their support to small workshops. They now stock and supply a
comprehensive range of machinery switches and electrical power connectors (plugs
and sockets to you and l}. Details of their range can be found at www.boost-
energy.com where they have a simple to understand explanation of the different sorts
of plugs and sockets and how to choose between them. Their rapid access web site
also includes a high quality selection of the most common motor control switches
(on/off; reversing; speed selection; etc.) for both single and three phase machines at
very reasonable prices, including a worldwide delivery service.

New Free Catalogue
from Machine Mart

Small Spray Gun from ASA

In terms of its size, the Grifo from Anglo Scot Abrasives fits between an
airbrush and a full size spray gun. It is supplied as standard with a 100m|
cup, but larger 2560ml and 500m| are also available. In addition to these
gravity feed cups, quick change side fitting cups are also available. These
have screw on lids and would make life easier on those small jobs
involving both primer and top coat. | have not, as yet, tried the gun in
earnest, but blowing through some neat thinners did confirm an even
circular spray pattern, and that the gun is light and conwvenient to use.

Costs are : Gun with 100ml cup £24.99
250ml Cup £6.99
500ml cup £8.99
Side fitting cup set £8.99

The company may be better known for its wide range of abrasive blast equipment,
and for the amateur, the TTK1 bench top cabinet model, (450mm x 450mm x 450mm),
would probably be the most relevant. This is supplied in kit form, requiring plywood
sheets to complete. This is then complemented by a range of abrasive media which
ranges from the aggressive to relatively gentle. Anglo Scot can be contacted at 5
Bolton Road, Ashton in Makerfield, Wigan, Greater Manchester, WN4 8AA , phone
01942 270 729 or email john@ansco.fsnet.co.uk

Packed with over 350
exciting new products
plus over 500 amazing
price cuts Machine
Mart’s brand new 344
page Autumn/ Winter -
catalogue is a first choice

for top brand tools and ¥
equipment at rock
bottom prices.

Machine Mart continue to offer
remarkable value for money on an
even bigger range of products,
including power tools, woodworking,
metalworking, and garage equipment.
No less than 98 pages are dedicated
solely to air tools, hand tools, welding
and other specialist metalworking
equipment so there is sure to be
something for everyone, whether a
keen DIY enthusiast or a professional
trade user.

To get your hands on your free copy
of this brand new catalogue simply
call into any of Machine Mart’s 49
Superstores nation-wide, phone the
catalogue request line on 0845 450
1855, e-mail sales@machinemart.co.uk
or visit their website at
www.machinemart.co.uk

National Motorcycle Museum
- Warco donate lathe

When the tragic news of a devastating fire spread through the motorcycle community
in September 2003, a devoted band of volunteers faced the huge task of saving what
remained of the exhibits. Unique motorcycles, including “Slippery Sam”, a works
racing Triumph, winner in 5 consecutive years of the TT, from 1971 to 1975, were
damaged by the flames. Three of the five halls at the Museum were ravaged by fire
and water.

Volunteers soon began the task of equipping workshops to fashion parts for the
damaged motorcycles. Among the suppliers of machine tools approached for a
quotation for the supply of a lathe was Warren Machine Tools.

Roger Warren, Managing Director of the family firm which has been supplying
machine tools for nearly 30 years, said, “VWhen we were approached to quote for the
supply of a lathe, we felt extremely honoured to have
been asked, but at the same time, desperately wanted to
play our part in the restoration work. We immediately
offered to donate a WMTS00 lathe to the Museum and
were delighted when our offer was accepted. In no time
our truck was heading up to the Midlands to make the
delivery. Both of the engineers on my staff are keen
classic motorcyclists and we are proud to be associated
with the Museum”.

. The Museum itself will re-open in eatly December
2004, 20 years after its original opening in 1984,
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FIRESIDE READING

For Stan Bray, retirement is anything
but a life of leisure. His latest book
“Milling”, is hot off the press and
covers exactly what it says on the
jacket, but is naturally aimed very much
at the amateur rather than industrial
operator. Ten chapters in order are
entitled :- Types of Machine, Installing a
machine, The Milling Table, Holding the
Work, Setting-up Aids, Cutters and
Cutter Holding, Cutting Fluids, Division,
Cutting Metal, and Sharpening Milling
Cutters and Milling Problems.

Within the initial section,
consideration is given to milling in the
lathe, horizontal machines, and the
various forms of small vertical now
available. Treatment of the Milling Table
includes discussion on damage repair,
table stops, slide adjustment, power
feeds, and DRO's, The book is well
illustrated with clear photographs and a
number of dimensioned line drawings,
particularly relating to workholding
devices.

Published by Crowood
Press, “Milling” in 190mm
x 250mm format, is
available from reputable
booksellers (ISBN 1 86126
680 4) price £19.95.

Model Engineers’ Workshop




TAILSTOCK
MODIFICATION FOR
a Clarke Metalworker

everal years ago, Harold Hall's
feature entitled ‘A Beginners
Guide to the Lathe’ (Issue 36)
highlighted the points that should
be considered when purchasing a lathe.
This was the situation | found myselfin a
little later on, and finally purchased a
Clarke Metalworker as shown in
photograph 6 of the above article.

This machine is a quick and easy way
of setting up a home workshop for
anyone like myself, who has limited time
to look for suitable second hand
equipment. It also represents good value
for money. However, any machine built
down to a budget is certain to have
limitations, of which the tailstock is one in
this particular lathe.

The tailstock

When turning a long component it is
usually essential to use a centre to support
the rear of the work. But with the Clarke
Metalworker this is no easy task as the
tailstock casting is flush with the end of the
saddle and the barrel extension is only
40mm. By placing the tool on the right
hand side of the toolpost it is possible to
use a centre and turn right up to the end of
the workpiece, but this creates a problem
at the chuck end.

The other shortcoming with the
tailstock design (shared with quite a
number of other machines) is the lack of
the support for the tag on a No.3 Morse
taper sleeve, Any jam resulting in drill
spin could damage both the internal and
external tapers.

Novermnber 2004
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1. Tailstock arrangement as supplied.

Design
consideration

It was decided that a redesign/rebuild of
the tailstock was a high priority but this
had to be undertaken within certain
limitations, principally that all the
machining had to be carried out on the
machine itself. The first observation was
that the bed of the machine is symmetrical
around the centre of the axis and the
tailstock has an overhang at the rear of the
casting. It was therefore decided that this
body casting would be reversed on the
machine bed which would gain a 55mm
overhang across the saddle.

On close examination it was found that
this casting is parallel bored 35mm dia.
for its entire length and by simply drilling
one hole to locate the anti-rotation key
and drilling and tapping one hole to locate
the handwheel bearing the entire
assembly could be reversed. (See
photographs 1 and 2).

However this alone would not be
enough as it would also be necessary to
move the barrel lock to the other end of
the casting and there is insufficient
material to take the 26mm hole required. It
was therefore decided to bolt a block, as
shown in Fig. 1, to the side of the casting
to facilitate this drilling.

The barrel of the tailstock has a
threaded insert held in place by the fact
that it is a light push fit and has a single
grub screw used as a Dutch dowel, Asit is
intended to provide support for the tag on
a tapered sleeve it is necessary to remove

Trevor Palmer describes his
improvements to a popular
budget machine.

this insert and re-bore the barrel to fit the
new insert as shown in Fig 3. By making
the insert project out of the back of the
barrel and using a bearing block Fig. 2,
secured to the rear of the casting, it is
possible to increase the stroke of the barrel
by 20mm simply by manufacturing a new
lead screw. This component created the
first design problem. The internal thread is
12mm by 1.75 pitch (according to the scale
on the dial), which would make it a
standard M12 left hand thread, but a left
hand M12 tap is something | do not have
access to and the Metalworker will not cut
a left hand thread without modification. (A
later project?) | had to think again.

The key to stop the tailstock barrel
rotating is only supported by a 4mm
diameter spigot and as the object of this
part of the modification is to provide
support to stop a drill spinning in the
barrel, any jam could result in this 4mm
spigot acting as a shear pin. Should this
pin shear and the barrel rotate, with a left
hand thread the drill would be forced
further into the workpiece, assuming the
handwheel did not also rotate. By
changing this thread to a standard M12
(Right Hand) any such problem would
force the drill out from the workpiece,
which is much more desirable. A right
hand thread is also much more easily
manufactured.

Of course the handwheel scale will read
backwards and the handwheel must be
rotated in the opposite direction to a
conventional lathe, but in my experience
this does not create any operational
problems. It is no worse than changing to
driving a car with the indicator switch on
the opposite side of the steering wheel,
you soon become used to it.

Manufacturing

It is essential to manufacture the
components in the correct order as any
operation requiring the use of the tailstock
must be conducted before the tailstock is
dismantled. The first part of the
manufacture is the threaded insert Fig 3.
Use a piece of 25 dia. MS bar held in the
three jaw chuck. Accurately turn the 24mm
diameter followed by the 18mm diameter.
A 10.2mm diameter hole is then drilled the
entire length and tapped M12 X 1.75 to
give at least 20mm of full thread. Reverse

27



2. - and reassembled in reverse.

the component in the chuck, face and
counterbore 12.5mm diameter by 40mm
deep. This component can then be used as
a thread gauge for screw cutting the lead
screw (Fig.4)

The lead screw

Use a piece of BMS 20mm diameter by
136mm long held in the three jaw chuck
with a 65mm projection. First turn to 20
diameter the full length followed by 15mm
diameter the 12mm and the 10mm
diameter for the thread. Do not forget the
undercut at the shoulder end of the thread.
The M10 thread can be produced either by
using a die or screw cut. Reverse the
component and preferably hold in a four
jaw chuck. | recommend the use of a four
jaw chuck because it is important that the
16mm diameter bearing surface is
concentric with the thread. If a four jaw
chuck is not available use the three jaw
and clock and shim as necessary. Having
obtained concentricity, the 12 and 10mm
diameters can be turned and the lathe set
for screw cutting.

Once the change wheels are set for a
1.76mm pitch you are ready to screw cut.
However, with this type of machine it is
not possible to disengage the lead screw
from the saddle whilst screw cutting. The
only way to stop is to hit the red button
and bearing in mind the overrun, screw
cutting up to a shoulder is dodgy to say
the least. The answer is to place the tool at
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the “chuck end” of the workpiece and to
screw cut with the lathe in reverse. In this
way the tool mowves away from the chuck
and becomes a lot easier to control. The
machine must, of course, be run forwards
to reposition the tool at the start of the
thread. But if you stop short and then turn
the chuck by hand you should not have
any problems.

During the screw cutting operation it
would be desirable to support the
workpiece with a centre, but | think you
will find this difficult, which highlights the
reason for undertaking this modification in
the first place. Using care, a sharp tool and
light cuts a good thread can be produced
without the use of a centre for support.

The clamp and
bearing block

Both the clamp block and bearing block
could be manufactured by turning in a four
jaw chuck or by milling. | will leave the
choice to the constructor as only he or she
knows what equipment is to hand. The
choice of materials for these two parts is
also a matter for the individual. In my case
| used cast iron because | happened to
have some. It is also the ideal material as
the blocks are to be bolted to a casting. If
the constructor uses mild steel for the
bearing block (Fig.2) and is not happy
using a steel to steel bearing then this
component could be modified by simply

boring the block out to 35mm diameter
and re-using the original bearing insert. It
is part of the fun of engineering, that
designs can be modified to suit your own
particular needs.

The barrel

It is now necessary to dismantle the
tailstock. This is achieved by simply
rotating the handwheel until the barrel
can be pulled from the housing. To
remove the lead screw and bearing
housing assembly, simply undo the grub
screw on the underside of the housing
and pull out the handwheel assembly.
Undoing the handwheel nut enables the
handwheel, barrel and bearing to be
simply dismantled. If your machine is like
my lathe, you will find that as well as
being a push fit and supported by a Dutch
dowel, the threaded insert is also held
into the barrel by peening with a centre
punch. It will be advisable to drill out the
centre punch marks as well as removing
the grub screw before driving the insert
from the barrel.

The barrel can now be set up in the
lathe and bored 24mm diameter by 40mm
deep. It is important to ensure that the
barrel runs true and that the finished bore
enables the insert to be pushed firmly into
place. Remember you only get one chance
with this component, so take care.

It is now necessary to remove the top
slide assemnbly and chuck from the lathe.
Clamp the three jaw chuck to the cross
slide/mill table and use this to hold the
threaded insert Fig. 3 whilst the tag
support slot is machined. This insert can
now be pressed into the previously
machined barrel. If due to machining
errors this is not a press fit, then | would
recommend the use of Loctite.

The barrel is then held in the chuck and
four holes drilled and tapped M5 into the
cylindrical interface between the barrel and
the insert. These holes are spaced at
90degrees. Four M5 grub screws can be
used to firmly hold the insert in position.
Remove the three jaw chuck from the mill
table and replace with the machine vice.
The lead screw Fig. 4 can now be held in
the vice and the keyway machined.

Body casting

The next stage is to attach the clamp block
Fig. | to the side of the casting in the
position shown in Fig. 5. As the block is to
be bolted to an un-machined face it is first
necessary to machine a flat on this

3. Using a boring
bgad as a fly cutter

4. The completed assembly giving
improved overhang, greater travel, and
more clearance for the topslide
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casting. Lay the tailstock casting onto its
side and clamp into the machine vice.
Using an end mill or fly cutter remove
only enough material to obtain a flat
surface. Photograph 3 illustrates the use
of a boring head as a fly cutter to obtain a
flat surface.

The four block fixing holes can now be
drilled and tapped M6 using the centres
shown in Fig. I

At this stage it is worth rotating the
casting by 90 degrees, and removing
about 2Zmm from the underside of the
overhang. This operation is not essential
but ensures that the overhang clears the
lathe top slide in operation.

It is now necessary to clamp the
tailstock casting to the machine table to
drill the 25mm clamp hole. The easiest
way to achieve this is to separate the two
halves of the casting. The top half can then
be placed on parallels and clamped to the
table. The casting should be positioned
with the bore parallel to the table travel.
This is easily achieved by placing the
barrel into the 35mm diameter hole and
clocking on to this at each end of the
casting by sliding the barrel from one end
to the other. The 26mm diameter hole can
then be produced. | drilled in stages up to
the largest drill in my collection (%in.) and
then opened up progressively to 25mm
using a boring tool.

Whilst the casting is still clamped in this
position the 4mm key support hole is
drilled. The hole is only required on the
bottom part of the casting, but has to be
drilled right through from the top. The
unwanted hole through the top of the
casting can be tapped M5 and a screw
used to stop the ingress of swarf, In
service this hole may be considered as a
useful lubrication point.
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Fig.5 Tailstock casting (plan view)

The last operation is to drill and tap tapped holes the tailstock can be re-
the four M5 holes in the rear (formerly assembled, painted and placed back onto
the front) of the casting for the bearing the lathe, as shown in photograph 4.
block fixing. Before use it would be advisable to check
and adjust, if necessary, the centre to

centre alignment. In operation you will find
A55embly and using a centre to be both easy and
L ] . A
convenient. Furthermore, the increase of
Operutlon the barrel travel from 35 to 55mm (more
Once all the components have been de- than 55% enhancement) is a definite
burred and the swarf removed from the improvement when drilling long holes.
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RETROFITTING THE
X3 MILLING
MACHINE (1)

1. Rags placed
under head will
avoid damage.

il

Rationale

Readers, who have followed my articles on
aspects of CNC, will be aware that | have a
Wabeco CNC mill in my workshop. These
readers will now be wondering why | am
retrofitting a Chinese mill when | already
have a perfectly satisfactory CNC machine.
There are a number of reasons why | am
embarking on the retrofit. First and
foremost | like to keep myself busy. |
generally have a project on the go most of
the time particularly in the winter when |
cannot go fishing. Secondly there are a
number of ideas | want to try out with the
retrofit. Thirdly model engineers are
showing an ever increasing interest in CNC
and would like to retrofit an existing mill
but are unsure of how to begin what may
seem a daunting project. Though this
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series will be principally concerned with
the X3 mill, the underlying principles
should be applicable, with modification, to
the retrofit of any mill.

A CNC mill is only as good as the
screws fitted to the machine. For my
money, the only satisfactory screws for the
long term are ball screws. These may have
a certain (very small) amount of backlash
but this is not a problem as the backlash
with ball screws is constant along the
entire length of the screw and should
remain constant for a very long time.
Acme screws are very satisfactory for hand
operation where backlash is not a serious
problem. Unfortunately, uniform backlash
with new Acme screws rapidly becomes
non-uniform, because one tends to use the
middle section of the screw more than
either end. After this the screw is of little

Dick Stephen describes how he
added CNC control to his
machine.

use for accurate CNC work. When |
stripped the X3 down | was impressed
with the quality of the screws. It seemed a
pity to scrap them but that is what
happened. Having made this decision, the
next question was finding suitable ball
screws to replace them. The ball screws
that are currently available are either
precision ground screws costing an arm
and a leg or the more affordable rolled
screw. The threaded section of both the X
and Z screws on the X3 are 500 mm long.
| wanted 12 mm diameter by 2 mm pitch
screws as | intended attaching the
stepper motors directly to the X and Y
screws. An arrangement having 2 mm
pitch screws and using Gecko 201 micro-
stepping drives, provides 10 micro steps
per single motor step and thus gives a
resolution of 1000 steps per millimetre.
There was a further reason for opting for
direct drive. The design of the Y-axis of
the X3 meant that if | had opted for a
timing belt drive | would have had to
replace the front screw bearing.

Almost all available ball screws are right
hand screws. All milling machines are
fitted with left hand Acme screws on the Y-
axis, thus a consequence of replacing the
Y-axis screw with a ball screw is that this
axis becomes opposite handed to the X-
axis. For CNC operation this is not a
problem, it is simply a matter of changing
the sense of rotation of the stepper motor.
If the mill will be used as a manual
machine this opposite handedness of the
X and Y axes is a bit of a bind. To
overcome this problem |, together with my
friend Tony Jeffree, have designed a “hand
operation” unit that drives through the
stepper motors. The unit is similar to units
found on industrial CNC machines and
consists of a hand held box (containing
some electronic bits) which connects to
the drive unit for the stepper motors. The
box is fitted with a single 20 position hand
wheel, a range selector switch and an axis
selector switch. Rotating the hand wheel
clockwise moves the X and Y axes ina
positive direction (i.e. with X selected the
table moves to the right) and the head
down (Z negative). Rotating the hand
wheel anti-clockwise reverses the
direction. Using the range selector a single
rotation of the hand wheel moves the X
and Y axes 2 mm or 0.2 mm. Each hand
wheel position thus corresponds to a
mowvement of 0.10 mm or 0.01 mm. Full
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2. Scraper, flat, and engineer’s
blue used for slideway
improvement.

instructions for constructing this unit will
be given at the end of this series. Readers
not wishing to construct the unit can still
operate the machine by hand by fitting
double ended shaft stepper motors.

Selecting the ball
screws

The ball screws are the first item that
needs to be selected. The pitch of the
screws will determine the size of stepper
motor required. | searched the Web for
suitable screws with little luck. There were
lots of screws available; unfortunately the
ones available were either prohibitively
expensive or the wrong length. The only
manufacturer that was able to supply 12
mm diameter 2 mm pitch screw was THK
(MBF 1202 nut 500LC7 rolled screw). The

maximum length of screw rod they were
able to supply was fortunately 500 mm,
exactly what | needed. When | fitted ball
screws to my Wabeco | used THK screws
and found them absolutely excellent. The
standard C7 grade rolled 12 mm 2 mm
pitch ball screw has a maximum error of
50 microns for a 300 mm travel. THK have
a new design of ball nut for this screw,
which features replaceable nylon wipers
conforming to the profile of the screw
thread to prevent the ingress of all but
the very finest dust. The nuts are also
self- lubricating. The only lubricant
required is a light oil, applied to the
screw. If any reader is intending to
purchase these or any equivalent ball
screws he should not pay more than
£145.00 for a single screw and a nut. This
may seem expensive, in fact it isn't as
these screws will last a lifetime.

Materials required for the

complete retrofit

1. Ball screws. (3), Ref. Nut MBF1202; Rolled screw rod 12 mm 2 mm pitch 500 mm

long. THK UK Ltd Tel 01908 222159

2. Stepper Motors. (2), 23HSX-206 for X and Y axes. (1) 23HSX-306 for the Z axis.
McLennan Servo Supplies Ltd. Tel. 08707 700700

3. Oldham Couplers (4), 256 mm 8 mm bore (2 for each screw) for attaching the stepper
motors to the X and Y screws. | got mine from RS-Components stock number 359-
6434 A packet of Nylon torque discs is also required stock number 359-7579.

4. Timing pulleys for the Z-axis drive 15 and 30 tooth 5 mm pitch 12 mm wide and a
295 mm long 5 mm pitch 12 mm wide timing belt. HPC Gears Tel 01246 268080.

5. Enclosure for re-housing the electronic motor control unit. | used the following one
from RS-Components, Stock number 129-628.

6. EN1A mild steel round rod. 300 mm of 20 mm; 1 m of 15 mm; 500 mm of 12 mm;

300 mm of 10 mm.

7. Brass bar. 1 piece each 70 mm x 38 mm x 22 mm, 100 mm x 32 mm diameter.

8. Aluminium. 1 piece 300 mm x 80 mm x 12 mm. 3 pieces 200 mm x 80 mm x 8 mm.
2 pieces 250 mmx 200 mm x 1.6 mm. 1 piece 300 mm x 25 mm x 12 mm.

9. Loctite 326 Structural adhesive. One 50ml bottle. Somewhat expensive (£21) but
very useful around the workshop. Produces a very strong joint nearly as strong as
soft solder but a lot more convenient. A useful tip. NEVER apply any Loctite
adhesive (particularly 603 or 326) straight from the bottle to the work piece. Always
transfer the Loctite from the bottle on to a piece of plastic sheet (| use a scrap of
Perspex) then use a new toothpick to apply the Loctite to the work.

10. Ball races 3 off 6 mm i.d.

11. Assorted Hex head screws. 3 mm, 4 mm, 5 mm and 6 mm
12. Screened cable 6 metres 5amp 4core for connecting the stepper motors to the drive

unit.

13. 5 Amp screw terminal block. Several sections.

14. 3 mm solder tags.

15. Gas Spring (replacement). The standard gas spring fitted to the Z-axis to support the

weight of the head stock is non adjustable and does actually over compensate for
the weight. The actual weight of the head stock is about 30Kgm. The compliance of
the correct gas spring should be just enough to support the weight. | replaced mine
with an adjustable one. These are widely available. RS-Components supply suitable
springs (stock number 686991), unfortunately only in packs of 2 units. | got mine
from RS, fortunately | was able to pass the extra one on to a friend. For a supplier
contact the manufacturer Arvin Motion Control Tel. 0116 274 3600.
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Selecting the
stepper motors

Having decided on the screws for the
machine the stepper motors can now be
selected. Many model engineers | have
spoken to on the subject of stepper motors
for CNC are of the opinion that one should
fit motors as powerful as possible. The
consequence of this may be that the
motors, and hence the associated drivers
and power supply are all larger (and more
expensive) than necessary. A complete
approach to selecting motors, including
accounting for resonance effects is really
outwith the scope of this article, but | will
describe in detail the steps | followed in
selecting the motors for the X3 retrofit. |
should note that as my work generally
uses small cutters and fine feeds, | have
simplified things somewhat and calculated
the torque required firstly to move the
inertial mass of the table and secondly to
overcome the frictional forces generated
at the slideways. As my work invariably
uses small cutters, | chose to ignare
cutting forces.

To understand how to carry out this
calculation consider what happens when
the stepper motor is initially turned on.
The torque generated is used to accelerate
the mass of the table from rest to the final
velocity. The amount of torque needed to
do this will depend on the mass of the
table, the magnitude of the final velocity
and the time taken to reach this final
velocity (determined by the acceleration of
the table). In addition torque is also
required to overcome friction in the
slideways. The initial friction (“stiction”) is
significantly larger than the friction once
the table has begun to move. It is this
initial friction that is important when
considering the size of motor required.

The mass of the table needs to be
estimated first. You can either put the table
on the bathroom scales or work it out from
the approximate dimensions of the table
assembly. The estimated mass should err
on the high side.

Table dimensions
55cm x 16 cm x 4 cm

Dovetail assembly 20 cm x 20 cm x 3 cm

Volume of the table = 3520 cm?®
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4. Mill table used as reference surface.

Volume of dovetail assembly = 1200 cm?®

The density (mass/volume) of steel is
7.8 gm/cm®

Mass of the table
= 3520 x 7.8 = 27.456 Kilogram

Mass of dovetail assembly =
1200 x 7.8 = 9.36 Kilogram

Total mass M of the table assembly =
36.8 Kilogram

The effective inertial load, J, seen by the
motor is given by the following formula: -

Jioad = Mrable p¥/(2m)?

Where p is the pitch of the lead screw in
cm.

The motor for the Y-axis is required to
move both the table and the dovetail
assembly. If a suitable motor is selected
for the Y-axis the same motor will be more
than adequate for the X-axis as this motor
is only required to move the table. The
screw chosen for the X3 has a 0.20 cm
pitch (2 mm). Substituting the value of the
table assembly the effective inertial load J
is

J =36.8 x (.2)/(2x =)
= 0.037 Kgm cm?

To proceed further with the calculation
the maximum velocity of the table needs
to be considered. For most practical model
engineering CNC work a maximum table
speed of 16 mm per second is adequate.
For industrial production work where time
is money far higher speeds are frequently
used. To calculate the required torgue the
maximum velocity needs to be expressed
in the number of rotations of the screw per
second (or radians per sec). To have a
linear table speed of 15 mm per sec the 2
mm pitch screw need to rotate 7.5 times
per sec. The maximum angular velocity, o
is then equal to

w = 7.5 X 2 radians/sec
= 47.12 radians/sec
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Finally the acceleration time to achieve
this velocity has to be found. Readers will
be aware that | use and very much like the
CNC software DeskCNC. One facility of the
machine set up procedure is that it enables
table velocity and acceleration to be
correctly linked.

Earlier | said that the stepper motors
would drive the lead screws directly. With
a 2 mm pitch and a x 10 micro step drive
the calibration factor for the X and Y
screws is 1000 steps/mm. A 20 mm/sec
velocity then equates to a step rate of
20,000 steps/sec. The Desk CNC software
includes a machine set up table which
allows the velocity and acceleration to be
correctly linked with an appropriate
acceleration time, t, in this case 0.017 sec
(17 milliseconds).

The motor torque required to this table
movement is given by the formula:-

T = J.ow/10t

J =0.037 K gm cm?
® = 47.12 radians/sec
t = 17 milliseconds

Inserting these values the required
torque is

T = 0.01 Newton metre
=1TNcm

This result shows that the torque
required to accelerate the table mass is
very small and essentially can be ignored.
There is a rather simpler way of assessing
whether a stepper motor is suitable that is
to compare the effective inertia calculated
above with the value of the rotor inertia of
the proposed motor. Suitable motors
should satisfy the condition:-

Jranle< Rotor inertia

Table 1 lists the mechanical
specifications of a range of 23 frame size
MAE stepper motors supplied by
McLennans. The last column in the table
lists the rotor inertia of the motors. The
condition is satisfied for all the motors
listed.

Slideway Friction

In addition to accelerating the mass of the
table assembly the stepper motors have to
overcome the slideway friction. There is no
method of reliably calculating the
magnitude of the slideway friction. The
only simple way to obtain a value for the
friction is to actually measure it. | used a
spring balance to measure the slideway
friction on the X3. There are two
components to the friction, the initial
starting value as the table accelerates from
rest and the value during motion at
constant velocity. The initial friction is
significantly larger than the friction at
constant velocity. For the table assembly
(both X and Y) of the X3 the initial friction
force was approximately 10 K gm
dropping to about 5 K gm once the table
commenced motion. When selecting the
stepper motor it is the initial friction that is
important. The frictional load seen by the
motor is reduced by the mechanical
advantage of the lead screws. A further
factor that determines the frictional load
seen by the motor is the efficiency of the
screw. For Acme screws the efficiency is of
the order of 35%, while for ball screws the
efficiency is in excess of 85%. This is
another good reason for fitting ball screws.
The motor torque required to overcome
the friction is given by the formula : -

Torque = (Friction force) x p/2ze

Where p is the lead screw pitch and e
the screw efficiency. For the X3 table
assembly the required torque is equal to : -

T=10x0.2/0.85x 2x
=0.37 Newton cm

Referring to Table 1 all of the motors
would be adequate for the mill. In making
the final choice you should remember that
the torque estimated above does not take
into account the forces generated during
machining or the additional weight of a
vice. Anyone wishing to evaluate cutting
force effects might perhaps fit a slave
pulley in place of a handwheel and use a
spring balance and string method. | settled
for motors with a bi-polar holding torque
of 163 Newton cm for all three axes. This
is possibly a bit over the top as | probably
could have got away with motors with a
lesser holding torque. | have to admit | like
a very good margin of safety in matters
such as this.

Dismantling the
machine

If you have purchased the cabinet stand
undo the bolts that attach the machine to
the stand. If possible place the mill in the
middle of your workshop. You will need to
be able to work all around the machine. In
addition you will need to get access to the
two hex head bolts that secure the Y-axis
nut, from underneath the base. This access
is possible if the base is allowed to
overhang the cabinet front by about 20cm.
There is no danger of the mill and stand
tipping over as the centre of gravity of the
mill is close to the column when the
machine is stripped down,

Begin dismantling the mill. Do this in a
very systematic way and lay each part as
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you remove it in an orderly way
somewhere that they can be left
undisturbed for however long it takes you
to complete the project. Remove first the
entire table assembly. The head stock can
be removed next. Completely assembled
the head stock is too heavy for a single
person to easily lift. To make the removal
manageable, the head needs to be partially
stripped down. Remove the motor, access
to the screws that secure the motor are
under the cover over the motor pulley. The
motor will still be attached to the machine
by its power cable. To completely remowve
the motor, the entire electrical assembly
for the machine located behind the column
will also have to be removed. To do this
undo the four screws that attach the
column cover to the machine. The entire
electrical assembly will need to be
removed later and fitted into a separate
enclosure. Remove the cast iron cover on
top of the head. This will allow you to
remove the motor mounting bracket.
Finally remowe the handle for lowering the
spindle. Don't attempt to remove the
spindle; re-tensioning the return spring is
difficult! Lower the head as far as it will
go. Pack the space between the head and
the base of the machine with old rags so
that when the head is loosened and comes
off it cannot drop and cause damage - See
Photo 1. The dowels that locate the head
are tapped for 4 mm screws. You may be
able to insert a screw and pull them out. If
not you will have to make an extractor.
This is no more than a 20 mm length of 12
mm mild steel rod drilled 8 mm to a depth
of 15 mm and then with a 4 mm drill for
the full length. Thread a nut on a 30 mm
long 4 mm screw. Place the extractor over
the dowel and screw the 4 mm screw into
the dowel end. Tightening the nut will ease
out the dowel.

With the motor and the electronic
control unit removed the Z-axis assembly
can now be completely removed. The gas
spring must be removed first. To do this
the wind the Z-axis nut up as far as it will
go. In this position the gas spring exerts
no force. The spring is held in position by
two 8 mm pegs one screwed into the nut
housing the other at the bottom of the
base of the mill. With the spring removed
the remainder of the assembly comes
apart easily.

The Y-axis nut will still be attached to
the base. Slide the base forward to
overhang the stand by about 20 cm. This
will give access to the two 5 mm hex
screws that hold the nut in place.

Correcting minor
imperfections

It is worth spending some time correcting
some of the minor imperfections you will
doubtless have noticed as you dismantled
the machine. It is really worth getting the
slides as good as possible as this reduces
slideway friction, The X-axis slideways on
my mill were very good, but | felt that the
Z-axis slide was not quite perfect. The
seating for the Y-axis nut was adequate for
an Acme nut but not for the ball nut | used.
| decided that the rear surface of the head
casting where it is bolted onto the Z-axis
slide could be improved. The gib strips
seemed to be fine but nevertheless |
scraped then perfectly flat and got the
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5. Checking
seating surface
for Y axis nut.

L

surface really smooth. The difference was
amazing, the slides felt so much better.

For this rework, my chosen method is
to use a scraper, a test flat and a tin of
engineers blue. | was able to borrow a
carbide tipped slideway scraper illustrated
in Photo 2. A very adequate alternative
can be made out of an old 20 mm wide
flat file. Grind off all the teeth for about 30
mm from the end. Make sure that one
face is absolutely flat. Grind a curve (see
Photo 3) on the end (radius ~ 50 mm)
square to the flat face. Heat the end to a
cherry red and plunge into cold water
with a layer of oil on top. Re- grind the
end to sharpen and stone off any burrs on
a fine oil stone. Next you will need to
make a flat or borrow one. The flat needs
to be about 300 mm long 25 mm wide
and about 10 mm thick. The easiest
material to make the flat out of is fine cast
iron, mild steel will also do. Photo 2
shows the one | was able to borrow.
Begin by cutting a 45 deg. bevel one edge
and milling one face flat. You can argue
the relative merits of fly cutters v end
mills; | used a fly cutter using a very slow
feed and to as good a finish as possible.
You may want to do this before you
dismantle the milll The face of the flat
needs to be very smooth and perfectly
flat. Remove all machining marks using
wet and dry paper on a FLAT surface. The
surface of the flat needs to be checked for
irregularities. To do this a reference flat is
needed. | used as a reference flat, for

truing up the gib strips (see Photo 4), the
surface of the mill table.

All the slideway surfaces need to be
checked for high spots. To do this smear
a small amount of the engineers blue
onto the surface of the flat. Place the flat
on the surface being tested and rub the
flat against the surface. Any high spot
will be marked with blue. Carefully
scrape the blue away, removing a small
amount of the underlying metal at the
same time. New cast iron scrapes very
easily. If you are unsure about scraping
and have a piece of cast iron handy
spend a few minutes practising scraping
until you have mastered the art. Re-apply
the flat and scrape again until the surface
is quite flat.

The surfaces that require very careful
checking are the seatings for the X and Y
nuts. As we will be using ballscrews, these
seatings need to be both flat and parallel
to the slideways. The subsequent lining up
of the screws depends to a large extent on
these seating surfaces. On my machine
the X seating was perfect, the Y not quite
so. Photo 5 illustrates how | checked the Y
seating. | attached my dial indicator to a
length of 16 mm square ground bar.
Moving the dial indicator over the surface
of the seating located the high spots.
These were marked with blue a felt tipped
pen and then scraped.

The next section will cover the
reassembly process, fitting the ball screws

and stepper motors. l@

TABLE 1 MAE Motors from MclLennan

Mechanical Specification: 1.8 degree high performance stepper motors
Motor type | length Shaft | No. of | Mass Uni-polar | Bi-polar Rotor
dia. leads holding Holding inertia
torque torque

mm mm Kg Ncm Ncm Kgem?2
23HSX-102 | M1 635 | 8 0.5 37 47 0.077
23HSX-202 | 55 635 | 8 0.7 75 98 0.22
23HSX-206
23HSX-306 | 785 8.0 8 1.0 125 163 0.34
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DRESSING SCREWS

S e

his article outlines two very

simple and useful, homemade

workshop accessories for the

purpose of “dressing” machine
screws, to accurate lengths with neat burr
free ends. No drawings are given as it is
anticipated that the descriptions and
photographs will convey sufficient
information.

For use with saw
and file

The first gadget can be made from a piece
of high carbon steel gauge plate ¥sin. thick
and Tin. wide x 3ins. long. As an
alternative to hardenable gauge plate, an
annealed file that has had all the teeth and
serrations removed by grinding both
surfaces on a surface grinder, is a good
source of re-hardenable steel. A series of
tapping size holes is drilled in the
workpiece and each hole tapped to size
and thread form. It may be found
convenient to make a series of these tools,
say one each for B.A., B.S.F, U.N.F, Metric
coarse, etc.

When all the holes have been tapped
and countersunk on one side of the
workpiece, the tool can be hardened by

the normal method of heat treatment, and
quenching in water or oil. Once it has been
tempered to a medium straw colour, the
tool will have sufficient hardness to allow
it to be held in the jaws of bench vice and
subjected to the sawing and filing actions
in the "dressing” process, without
damaging the tool. Any machine screws
can be secured into an immovable, rigid,
position, by using a nut of the same thread
size and form to fit the screw that has been
located in the tool, on whatever side of the
tool is the most convenient and practical to
the user. Photo 2 shows several screws
suitably secured.

This is a fast and practical method to
use when cutting to size and hand
finishing a ready made machine screw. If
you do not want to get involved in the
heat treatment process, then make the
device from bright mild steel or gauge
plate. It will save a bit of time, and in
home workshop duty will still have a
reasonable life. A variation on the theme
which has appeared in the past in MEW
employs a single row of holes, and a saw
cut. It is then possible to compress the
tool in a vice, closing the saw cut slightly,
and thus locking a screw in place.
However my preference was for the form
described here.

cse e 000 ..nl

2. A selection of screws
mounted in the ]

1

3. Screw in place, locking
screw to be fitted.

Stephen Bondfield describes a
couple of simple accessories

aimed at tyro enthusiasts.
For use on lathe

The second item is made for the same
purpose as that described above but the
design of this tool enables it to be used to
“machine dress” the workpiece, by
locating the screw within the tool which is
then held in the jaws of a lathe chuck. This
device, although more time consuming in
its creation and use because each
individual screw size has to have a
separate and individually made screw
holder, is however, a more reliable,
accurate and safe method of workholding
than simply securing the screw in a drill
chuck and using a hacksaw. With the use
of this tool, most standard sizes and forms
of screw head can be accommodated
within the body, provided that the
secondary threaded hole is of sufficient
diameter to allow for clearance.

Use a piece of silver steel rod a
diameter about 10 or 12mm larger than
the diameter of the screw head, and
approximately 19mm in length. Locate this
in the lathe chuck and drill through its
entire length the tapping size hole for
whichever screw that is to be machined.

Next measure the diameter of the head
of the screw to be dressed, and select a
drill slightly larger than this which will
function as a tapping drill size. Use this
drill and counterbore the workpiece for
about two thirds of its length. For example,
if the screw size to be dressed or cut to
length is a 4mm countersunk, having a
head diameter of 7.56mm, then the
counterbored hole might be drilled 8.5mm
(the tapping size for a M10 thread). If the
bore is finished with a “D" bit or other
means to give a flat bottom, then most
effective use of the available length will
result. Tap the first hole for a M4 thread for
the remaining one third of the overall
length of the workpiece. Then tap a M10
thread in the second hole to allow a 10mm
screw to be fitted after the first screw
(4mm) is positioned in the tool, ready for
“dressing”. Finish with a plug tap to
ensure as much useful thread as possible.
The effect of the 10mm locking screw
tightened against the screw head of the
first, within the tool, will cause it to be
made secure during the rotation of the
lathe chuck and the pressure of the cutting
action of the lathe tool against the
workpiece screw when in motion. It may
be noted that resistance to loosening
might be improved by chamfering the
locking screw to give contact over just the
central area, however this has not been
found to be necessary. Photo 3 shows a
tool with screw located, but locking screw
not yet fitted.

This assembly allows accuracy when
machining the screw, and prevents any
damage that might occur if the workpiece
screw becomes loose within the tool.

Model Engineers’ Workshop



5. Family of
three gadgets.

Alternatively a lock nut of the same
thread specification as the workpiece

screw can be used on the outside, screw size, tool stock size, counterbore screws. Obviously allowances would have
machining end of the tool, in order to dia. and secondary thread size for the to be made in order to accommodate
fulfil the locking function. locking screw. The head size diameters of screw head form diameters other than
When both diameter holes have been most countersunk machine screws were those listed, and thus the table should be
tapped, the workpiece should be found to be larger as a standard size than considered as an approximate guide
thoroughly cleaned and any loose swarf the head sizes of other head forms with rather than a definitive table of
removed. It can then be hardened by heat the exception of some pan headed comparative sizes.
treatment and tempered to a medium
straw colour. This will give it sufficient Screw  Head dia. Stock size C/B dia. Secondary thread
hardness to allow it to be used
repetitively in the jaws of a lathe chuck M3 6.5mm 12mm 6.8mm M8
(Photo 4). A family of three of these tools M4 7.5mm 16mm 8.5mm M10
is shown in Photo 5. M5 8.8mm 16mm 8.9mm M10
Table 1 gives a guide to a few examples M6 10.8mm 19mm 11.4mm %in. UNF
of comparative dimensions between

Coming up in Issue No. 103 will be

Wood in the Floating Taclholder Slow Speed for the VMC
Mml‘lworking
W slup Dyson Watkins extends A modification from Brian Warner to

the versatility of an
earlier concept.

permit larger cutters.

Harold Hall discusses
this non metallic
natural material.

Eh.gp ﬂnsiock

Tony Jeffree
describes a device
built by John
Stevenson.

Issue on sale 22nd October 2004 (Contents may be subject to change)
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SPRINGTIME AT

HARROGATE

1. Malcolm Leafe’s ' scale Alba TA
shaping machine was judged to be the
best piece of workshop equipment in the
competition.

his year’s Harrogate show (or to
give it its proper title, The 11th.
Annual National Model
Engineering and Model
Exhibition) proved to be yet another
outstanding event in the tradition we have
come to expect. With the assistance of
superb Yorkshire spring weather,
Exhibition Director Simon Boak and
Manager Lou Rex provided us with a
three-day package of interest and
entertainment in congenial company. One
of the highlights was the chance to see
Tim Coles’ 5in. gauge gas turbine powered
locomotive in action in an “after hours'
demonstration.

As in previous years there was an
interesting selection of tooling items in
both the com petition section and on the

L

3. Designed to fit a Centec 2B milling
machine, Gordon May’s vertical head was
awarded a Highly Commended certificate,
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2. The accessories to the shaping
machine were to an equally high
standard.

club stands but, as seems to be the trend
these days, club members were reluctant
to enter their work for judging. Many of
the pieces of equipment tucked away on
the club stands were of sufficiently high
quality to have won an award, so | would
make another appeal for builders to
support the competitions at both the
Model Engineer Exhibition later this year
and the Harrogate event next year.

LI
Competition
As is customary at Harrogate, the
Workshop Equipment section covers both
full-size items and miniature versions of
machine tools and equipment. The
outstanding item was one of the latter,
Malcolm Leafe’s quarter scale Alba 1A
shaping machine (Photos. 1 and 2). Not
only was the basic machine faithfully

4. Also Highly Commended was Malcolm
Leafe’s taper turning attachment for a
Smart & Brown lathe.

The Harrogate exhibition
always features a good
selection of tooling. Geoff
Sheppard takes a look at some
of the items to be seen in
competition and on the Club
and Society stands.

reproduced, but also a number of items of
supporting equipment, including a surface
table with marking-out equipment and a
bench complete with vice. This delightful
model was awarded a First and also the
Chester Shield for Best Workshop
Equipment. Somewhat larger was Gordon
May's vertical milling head for a Centec 2B
machine (Photo. 3). Substantially built, this
unhit uses a combination of belts and gears
to translate the drive from horizontal to
vertical mode. It was awarded a Highly
Commended Certificate.

A similar award was also given to
Malcolm Leafe’s second entry in the class,
a taper turning attachment designed to fit
a Sharp & Brown lathe. Also seen in the
competition section were Neil Carney’s
100mm belt linisher, a retractable screw
cutting tool holder and an 'Aid to Jig
boring’, the last two being made by PJH
Bowler (Photos. 4 to 7).

Club Stands

Constructing substantial pieces of
workshop equipment often requires
considerable time and effort, so it is
interesting to see what club members are

5. Neil Carney’s vertical linisher features a
100mim wide belt.
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6. The ability to retract the tool rapidly at
the end of a cut is a great aid to
successful screwcutting. This substantial
toolpost was entered by P J. H. Bowler

9. The Stent design is also papl'a; this version being by

Peter Fedorof of the Tyneside Society.

prepared to tackle. As always, tool and
cutter grinders were well in evidence at
Harrogate, with two Quorns, two Stents, a
Kennet and one unit designed by the
builder (Photos. 8 to 11). Rotary tables and
dividing devices are also popular self-build
projects, with two of the former (Photos.

11. Mike O'Dwyer of the Keighley and
District Society designed and built this
tool grinder.
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7. Also by P. Bowler, the design for this
aid to jig boring was found in Guy
Lautard'’s ‘Bedside Reader”

12 and 13) and four of the latter being on
view. Two of these (Photos 14 and 15)
were familiar items, being to the M.E.S.
and Timmins designs respectively, but the
one seen in Photo. 16 is more unusual,
apparently being to the ‘Dividing Head
Plus’ design by H. J. Turpin, published in
Maodel Engineer in the late 1950s (Volume
105}, and often confused with the smaller
Potts unit. An ingenious item we have
seen previously is the direct dividing
device seen in Photo. 17.

Pillar tools and tapping devices have
found a place in the home workshop,
particularly since the appearance of
George Thomas's design. These ranged

13. Tyneside's John
Boler built this rotary
table to the ‘G. H.
Thomas Plus’ design

8. Martin Dixon of the Leeds Society
produced this nice example of a Quorn
tool and cutter grinder.

10. This ‘Kennet’ grinder was seen on the stand of the Society of Model
and Experimental Engineers

12. A neat 4in. rotary table by John Rhea
of the Grimsby and Cleethorpes Society




14. Jim Batchelor of the Bradford Society used M.E.S. castings for
his dividing head.

Shown by Ron Ra -
'h Durham 0 'z
' DA

from the very simple (Photo. 18) to the
complex (Photo. 19).

Gear cutting is a task attempted by the
maore ambitious model engineer, and we

18. A simple tapping device by Edwin
Hughes of Leeds
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15. Alan Timmins designed the dividing head built by John

Thompson of Scunthorpe

are now seeing variations on the simple
dividing head and form cutter approach
(Photos. 20 and 21). The more
conventional approach requires form

£ il
19. Stan Wade’s sophisticated pillar tool
was displayed high on the Bradford stand,
not in the ideal place to get a good
photograph.

17. A neat direct dividing device by John
Matthews of Grimsby and Cleethorpes.

relieved gear cutters that some
constructors prefer to make for
themselves, rather than rely on
commercial items. Two examples of
relieving tools were available for study
(Photos 22 and 23).

Many of the Society stands featured
examples of the hundreds of small tooling
items made by model engineers each year,
but one most unusual item which qualifies
as an item of tooling was seen on the Gas
Turbine Builders’ stand (Photo. 24). ‘@I

20. This gear hobber, was by
Spenborough’s Peter Kitche
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21. Bryan Thompson
of Scunthorpe has
taken rather a
different approach.
He has built an
attachment for a
milling machine on
which the gear blank
is driven relative to
the hob by a stepper
motor. The hardware
was available for
inspection,
accompanied by a
video presentation
showing the device in
action.

23. Mike Sayers of
Pickering is building a 'rd.
scale version of the engine
of his 3 litre Bentley. This
form relieving tool was
used in the manufacture of
cutters for the helical gears
in the turret of the engine.
The design is based on one
published in Model
Engineer in June 1949.

24. Used in the
manufacture of miniature
gas turbine engines, this
dynamic balancing
machine was to be seen
on the Gas Turbine
Builders’ stand.

FOUR WAY
TOOL POST

Background

A number of eagle eyed readers had contacted the editor after seeing my toolpost
which happened to appear in a couple of photos relating to my article on the centre
finding microscope (MEW Iss 98 pd4). He in turn suggested a description, and hence
this article. The background was essentially that | was fed up with the usual tool holders
for tool-bits on the lathe - clamps, with packing shims, the old fashioned “boat” type,
the time wasted in changing regularly used tools - and never getting the centre height
exactly right, | decided to design and make a simple four way tool post to fit my elderly
(1945 vintage) Atlas 5in. lathe. It needed to be easy to make without any special tools,
versatile, to suit 3/8in square bits, and have angled slots to allow adjustment for precise
centering. In fact, two were made - the first having slots that were not angled, (and tool-
bits needed packing) the angle feature being an afterthought improvement based on
usage. They are non-indexing.

Basic Design

machine for which they will be used. In

Photo 1 shows the two tool posts side by
side, the left one having level slots 3%in.
wide x %in. deep, the right one with slots
angled at 10 deg. to horizontal and %sin.
wide x ¥in. deep. In other respects they
are similar. The basic parameters of
design apply to both but the exact
dimensions depend on the specific

Novermnber 2004

particular, the distance from the lathe
centre-line to the top surface of the
compound slide, will need to be
considered. The Atlas is %sin. (0.8125in.)
and has a land 2in. x 3in. wide. The
Myford ML7 is "Asin. (0.6875in.) with a land
of 2%in. square.

The Atlas, and others, has a Tee slot in

22, Alan Hopwood has made a relieving
tool to the ‘Eureka’ design by the late
Professor Chaddock. This was seen on the
York Society stand.

Colin Golding suggests an
“angled slot” approach.

the compound slide top surface and the
clamp pillar and Tee nut are shown in
Photo 2. On the other hand, the Myford
has a screwed pillar fitted from
underneath. Photo 3. Dimensions of each
are shown in Sketch 1A and 1B
respectively. together with a proposed
design (1C) for one for the Myford,
(although | have not made one of these)
All makes of Lathe will differ - the largest |
have dealt with has a land 4in. square and
a land to centre height of 3%in. Still the
same considerations apply. As a point of
interest, | fitted a Myford “Long Cross
Slide” to my Atlas because of it's Tee
slots, which mine did not have, and this
makes a slight difference to the original
land to centre height. Sketch 2 shows
dimensions of the tool post pillar, Tee nut

1. The two toolposts, angled slots (and
milling error) visible on right.
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and ball handle. A %in. spacer is also
shown. This needs to be faced down in
thickness to position the ball handle at a
suitable working angle. The Myford does
not need these.

Materials and
construction

All materials are basic mild steel with no
special heat treatment. | started with a
piece of 2in. square bright bar, 2in. long.
(Use 2%in. square for Myford and - on
reflection - | would use 2%in. on mine ifl
was doing it again) Don’t make the Tee nut
too tight in the slot and | found a ‘tommy’
bar hole in the pillar was necessary to
tighten it up and avoid it unscrewing from
the nut when unlocking the ball handle to
index the tools. When cutting one of the
tool-bit slots, | made the mistake of milling
all the way across. This intersected with
the slot at 90 deg, which left the front of
the adjacent tool unsupported. See

Photo 1 right hand view.

Most of the machining operations need
no explanation but | will say that | did not
have the luxury of a milling machine when
| made these two tool posts and | had to
use the lathe's vertical slide. See Photo 4.

[ ]
Usage and tips
Having two - four way tool posts allows
both to hawve regularly used tools fitted, on
centre, and time is saved by changing the
whole tool post instead of changing
individual tools.

Another useful tip is shown for the
Myford design. | would drill and ream a
¥in. hole along one side to allow the use of
a round boring bar. To achieve the correct
centre height most simply, the unfinished
toolpost is locked in position on the lathe
and the cross slide moved to the desired
position and firmly locked. Then, with
drills mounted in the lathe chuck, start
with centre drill, then use progressively
larger drills to open up the ¥in hole, finally
reaming to size. By this means the hole
will be exactly on the lathe centre height. |

TOP LEFT

2. Topslide and Tee nut arrangement on
Atlas lathe, showing also the “Taylor”
three jaw chuck.

TOP RIGHT:

3. Myford topslide has captive pillar.
CENTRE:

4. Milling on the Atlas using the vertical
slide.

BOTTOM:

5. Two toolposts, one in place, both
loaded with tools.
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Sketch 1

0

TO BASE MILL AT 10° TO BASE

have made one of these boring bars from
silver steel and find that using it in this
hole saves packing and time as careful
preparation of the cutting edge (before
hardening) will position it exactly on
centre every time.

One thing | never ever do is to part-off
from this tool post - always using a rear
toolpost ....and | haven't broken a parting
tool in many years!

Consider the tools you use regularly. My
selection for the angled tool post is:-

a) round nosed roughing

b} finishing knife edge

¢) undercutting

d) double sided 45 deg chamfering.

(Remember, the front clearance angle -
normally about 5 deg.- will need to be
increased by the angle of the slot to base.)

It pays to grind some tools at an angle
in order to be able to get close to the
chuck or shoulder without hitting the jaws
- probably about 10 deg will suffice. For
the one with level slots, my selection is:-

a) a boring tool

b) medium knurling tool

c) screw cutting tool. Photo 5 shows both
tool posts with tool bits fitted.

Conclusion

Quite simple. Once made, you will never
go back to a single tool post again. Happy

turning.
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LATHE TOOL
HEIGHT GAUGE

1. The two elements of the gauge.

Background

All, or nearly all, workshop enthusiasts have a height gauge for setting the height of
the cutting tool on the lathe centre, or an equivalent for use on a horizontal milling
machine. Indeed a very good traditional gauge was described by the late Philip Amos
in MEW issue 88. For myself until recently, the gauge consisted of a piece of stock with
flat end faces that are accurately turned to be at right angle to the length, and of the
correct length to offer to the tool to set this to lathe centre height. This stock piece
works just fine when used carefully but it has one disadvantage which we all combat in
a variety of different ways. It is necessary to get the eye lined up with the two pieces
being compared. This usually involves stooping or crouching down and swinging the
lathe tool holding device round so that the tool can be compared with the height of the
gauge which itself is sited on a suitable, and often limited, surface of the cross slide.
Some people work from the lathe ways which can make comparison easier but again
tool holder rotation is often still necessary. Not too bad if a quick change tool holder is
used as these hold their adjustment when the holder is swung round but not so good

with the cheaper American style (boat shaped) holder which is often used.

Better Mouse TraE)

Recently, | discussed this matter wit

friend of mine, Jim Wright, over a cup of
char in his kitchen and out of this came an
idea for a "better mouse trap”. It is just as
good as the usual height gauge but has
two additional advantages. Firstly, it is not
necessary to wriggle around nor bend the
aged back in order to see what is going
on. Secondly, it will function just as well
when the gauge and the tool or any other
reference point are separated. | don't know
if this has been done before but | have not
seen it described in any publication. The
two parts of this are shown in Photo 1,
That on the right consists of a base and a

vertical sight gauge made of a piece of ¥in.
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Perspex with two lines, one on each
surface, both at exactly lathe centre height
when standing on the appropriate flat
surface or the lathe ways. The reason for
the two lines( as will be seen later) is to
overcome any parallax error inherent in
lining up two items in what ever
application. The second part, on the left,
consists of a mirror mounted on a simple
slide which fits onto the sight gauge and
can be adjusted vertically. The slide holds
the mirror at 45deg. to the wvertical. (The
images on the mirror in Photo 1 are a
reflection of something when | took the
photo, not cracks in the mirror). No
dimensions are given as these will depend
on the machine tool being used. In my

Ted Wale employs optics to
improve ergonomics.

case, for my 10in. Southbend, the Perspex
was 3%in. x 2in. the mirror 2in. x Tin. and
the lathe centre height 2%in. (all
approximate) when the gauge is used
standing on the cross-slide. My version
uses %in. Perspex, and this has proved
entirely satisfactory, however as always
with the benefit of hindsight, it occurs that
thicker material (giving greater separation
of the sight lines) might convey even
better accuracy when the tool is some
distance from the gauge.

In Photo 2 the device can be seen
standing on the cross slide and the tail
stock centre offered up to it. Note the
reflection of the centre in the mirror and
this is seen from the normal operator’s
position without any straining around nor
crouching. A clearer view of what is
happening is seen in Photo 3 which is a
directly overhead shot of the same set up.
Note how the tip of the centre sits directly
on the two lines in the reflection: these
lines are brought together by moving the
eye (or in this case the camera) so as to
make the lines merge into one and so
remove any parallax between the centre
and the gauge. This adjustment has not
been done perfectly in this photo as the
two lines can be seen to be separated by
a small amount which helps to illustrate
the operation.

The above describes in some detail the
setup of this better mousetrap. In Photo 4
is seen the most used application of this. A
lathe tool has been painted white with
typist's Snowpake to make it stand out
more clearly. It is offered up to the gauge
onto the line on the outboard side. In
Photo 5 is seen the reflection in the mirror
with the two lines superimposed on the
object. (The two faint shadow lines above
the image are some aberration and can be
disregarded). It can be seen how easy it is
to adjust the tool height.

Remote gauging

This gauge has an additional advantage
which is seen in the last two photos
where the objects, centre and tool, have
been moved away from the gauge and,
in addition, while the centre is still at the
correct centre height, the tool has been
raised a little above centre height. In
Photo 6. | made the viewing position
slightly in error so that the reference
lines are separated: it is virtually
impossible to tell that the tool is at the
incorrect height and that the centre is at
the correct height. However, when the
eye position is adjusted, as in Photo 7, to
superimpose the two reference lines
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2. The gauge set against the tailstock centre.

—

correctly it is easily seen that the tool is
too high.

This ability to view the tool from a
distance and still make out accurately
whether the height is correct or not is very

6. orrect %ﬁfﬂﬂ
gives double lines.
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convenient. As mentioned in the first
paragraph there are times when it is not a
good idea to release the tool holder in
order to rotate it into a convenient position
for height measurement. A careful set up
for a piece to have a good finish is one
case. Another is a careful set up when a
small diameter is to be turned. A
combination of these two requires very
careful tool height positioning.

Setting four jaw
Another accasion when this gauge proves
its worth is when a piece is to be set up
accurately in a four jaw chuck to continue
machining and it is important that the
centre be accurately placed. Suppose that
the point which is to be the turning centre
is recessed into the body of the piece part.
Also this centre is not necessarily the
centre of the previous turning. Then it may
be impossible to place a centre measuring
stock piece or centre so as to set up this

3. Overhead “operators” view,
lines and centre coincide.

new centre in a simple manner using a
DTI. Of course it can be done, machinists
have been doing it for years when they
have had to do so, but it is not easy. With
this better mouse trap it is easy to set up
this remote reference point so that it is the
centre of turning.

As several of these photos show, it is
easy to view the images in the mirror from
the normal operator’s position, or near to
it, simply by adjusting the position of the
gauge and the mirror. It is not necessary to
manoeuvre the eye into some awkward
position to get an accurate view. That
really is a help.

Conclusion

| have found this design of gauge to be
very useful. It saves the back, it improves

accuracy, and it saves time. m@

7. Correct

height, tool |
remote from .
gauge. o7 |
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TOOLMAKERS

CLAMPS

wm different sizes of clamp.

e Vil i

n most hardware shops there are such
a variety of clamps that making your
own would seem rather pointless, but
sometimes you need those special
clamps that don't obstruct the area you're
trying to work in. Then the “Toolmakers
Clamps” are usually ideal for most
clamping problems. You can purchase
well-known brands of toolmakers clamps
from most reputable Engineers
Tool/catalogue shops, but they're not
cheap. So why not make your own, they
are simple to produce and a useful
addition to the workshop; and making is
an excellent project for the beginner.
Photo 1 shows two different sizes of
clamps (usually made as a pair). The
smallest clamp being a commercially
manufactured item. The other one home
made. You may have noticed a clip
attached to the top face of the small
clamp. This little gadget is to hold the one

half of the clamp in position, as there is no
thread in that hole to secure the pin. It will
also prevent the screwed pin from falling
out, if the clamps were separated, when
trying to squeeze that extra capacity from
the clamps, which would undoubtedly
resultin a lost or damaged pin. The
homemade clamps have no such
refinements, But have included the bracket
as a separate item, if you want to add it to
the project.

Materials

Photo 2 depicts the materials and some of
the tools used for manufacture of the
clamps: ltems 1 & 2 were made from
20mm square bright mild steel (BMS): The
screwed pins are made from M10 screwed
rod, with a 26mm dia boss drilled and
tapped M10. These are then positioned on
the ends of the screwed rods, and held in

Aiming at the tyro, Mike
Tierney describes how to make
your own.

place with Loctite. They are then drilled
and reamed for a 5mm dia silver steel pin
for belt and braces retention, and to act as
tommy bars. The component details are
given in Fig 1.

ltem 1

With Items 1&2 cut to length, mark off the
hole positions for the screwed rod, in Item
1. First wash the surface with marking
blue, or use a felt tip pen. Scribe a line in
the centre along the length of the bar, see
Fig 2, and two lines across the bar, one
12mm in from one end of the bar and the
other one, at 70mm centres. Drill the two
holes through 8.5mm dia, and tap M10.
Before tapping the two holes, you will
need to transfer the positions of these
holes through into the other half of the
clamp item 2, with the 8.5mm drill. Clamp
the two halves together, and support in the
drill vice, see Fig 3. Spot through with the
8.5 drill to a depth of 2mm, or just passed
the lip of the drill.

Remove Item 1 from the vice, and drill
Item 2 one position (see drawing) only,
straight through with a 10.2mm dia.
clearance drill. The other hole is drilled (at
the end of the bar) to a depth of 5mm.

Avoiding damaged
threads

To protect the start of any thread from
accidental damage. All tapped holes
should hawe the first thread or so removed
from the start of the tapped hole. This can
be done by opening up the start of the
hole with the “Size Drill” that is, a M10
tapped hole will have the start of the hole

3. Checking for
squareness.
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VICE WITH A MACHINED
VEE IN THE BACK JAW
ELIMINATING THE SET-UP

INFIG. 5

Fig. 4
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DRILLING ITEM 4 WITH
A VEE BLOCK SET ON PARALLELS
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4. I,’Fapping in the fa‘!;m‘ "3

-

opened up with the 10mm drill deep
enough to remove the first one or two
threads, see Fig 1. A few enlightened
engineers remove the first threads by
counter sinking the edge of the hole. That's
ok, but it's usually due to bad habits and/or
laziness that the incorrect procedure is
used; so try to use ‘good workshop
practice’ by doing things correctly. The
“opening up” may be left until after the
tapping, but is better done as a first part of

5. Milling the taper.

the drilling sequence. Do please be careful
when opening up the hole as the drill may
snatch, and leading to damaged fingers if
the job is not clamped down to the table.

L ]
Tapping
The 8.5mm dia drilled holes in Item 1 will
now require tapping M10. — If you are an
engineering beginner, and have little
knowledge of tapping holes by hand, then

LINING UP THE
HOLE CENTRE SQUARE
WITH THE CENTRE LINE

BRACKET SHOWN
IN POSITION
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here are a few tips: discard any old taps
that have been given to you unless you
know them to be fairly new and not
chipped or blunt. Also (although not
strictly necessary for this exercise), that
you have all three taps, that is, first,
second and third tap. The first tap has a
long taper; the second tap has a shorter
length of taper, and the third tap (usually
known as the “Plug tap”) has no taper
which allows a full thread to be cut to the
bottom of a blind hole. The holes will
have to be tapped square: 1o do this you
will require the aid of a small square. If
you don't have one, then use the end of
your 6-inch rule, see photo 3. (The 6 inch
Rule comes in very handy when trying to
square up taps, in places where the
square won't fit.) Start with the “First tap”
keeping sufficient pressure on the tap to
bite into the metal, turn the tap wrench in
a clockwise direction, do so a couple of
times to make sure the thread has started.
We must now check the ‘squareness’ of
the tap in the hole with the aid of a
square on each side of the tap, Any
correction to the tap can be made by
pulling or pushing the tap in the required
direction, at the same time turning the tap
to bite further into the hole. Keep
checking the tap at stages as you go
through the hole. Finish with the other
two taps.

An alternative method for starting the
tap square is to make a simple guide. The
detail will depend on the contents of your
scrap box, but basically all you need do
is to drill a 10.2mm hole through a piece
of flat material about 19mm thick. Place
this over the hole to be tapped and clamp
in place. It will then guide the tap and
hold it square.

Item 3

The screwed pins, ltem 3 were cut from a
one-metre length of M10 screwed rod.
These are easily cut to length with the aid
of a hacksaw. Being careful not to
damage the thread, (use soft jaws if you
have them) hold the screwed rod in the
vice. With some 160mm protruding from
the side of the vice cut four lengths (if you
intend to make a pair of clamps) 150mm
long. A pair is advisable, as at sometime
you'll need that extra hand!

Item 4

It will be clear that ltem 3 is a sub

Model Engineers’ Workshop
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assembly built up from the threaded rod
and Item 4. As this article is aimed
primarily at the beginner, this was
considered an easier and quicker method
to produce the part than turning from solid
and screwcutting. ltem 4 is a part of the
sub assembly, and is manufactured from a
short length of 26mm dia. x 26mm long
mild steel bar. If you have a centre lathe,
then cut these off slightly longer, and face
up in the lathe. While set-up for this
operation drill through 8.5mm dia. and tap
M10. If you have no experience of tapping
holes on the lathe! Then the procedure is:
Switch off the machine. Insert an M10 tap
into the hole: (The tap suitable for this
method of tapping, must have a
manufactured centre on the squared end
of the tap, that is the end used for locating
the tap wrench) a suitable centre is then
set-up in the tailstock, see Photo 4. Place a
tap wrench on to the end of the tap. Wind

in the tailstock to lightly hold the tap in
position. Then turn the tap wrench in a
clockwise direction approximately two full
revolutions; next, reverse the tap
approximately half revolution. This will
break the chip and stop the tap from
clogging or jamming in the hole. Repeat
the process until the hole is tapped
through, moving the tailstock centre up
each time to maintain contact with the tap.

Without the lathe

If the beginner is not yet the proud owner
of a centre lathe, then item 4 can easily be
drilled on the workshop drill. If the
material has not been cut off on a power
saw, then the ends might not be square, in
which case treat yourself to an exercise in
filing. Once they are ok, then the item can
be positioned on parallels in the drill vice.
As an aside, for items having off square
ends, you might use a drill vice with a
machined “V" in the back jaw of the vice
see Fig 4. Alternatively, depending on the
type of vice, the component could be
clamped or held as depicted in the
illustration of Fig 5. Before setting up in
the drill vice, we need to mark off the
centre for the tapped hole. The best way to
do this is to use the centre square (ref
MEW iss. 99 p.14). Scribe several lines
across the end face of ltem 4 to locate the
centre, then drill through 8.5mm dia. and
tap through M10.

Assembling ltem 4

It now remains to assemble ltem 4 on to
the ends of the screwed rod. Wash out the
tapped hole with paraffin, or any other
suitable cleaning agent removing any
cutting oil left behind. Repeat for the end
of the screwed rod, and Loctite both parts
together. When cured the two parts can be
drilled and reamed through for the Tommy
bar, which will finally secure the items
together. Fig 6 shows one set up for
drilling the Tommy- bar hole. You will first
have to mark off the hole position, this is
best done on the bench. First scribe a line
along the length of item 4, and one at
12mm from one end centre punch the
position, and then secribe a line on the end
of the bar in the centre, to line up with the
line on top, this can be done with the aid
of a centre square. This centre line will

help set up Item 3 accurately in the drill
vice, so that the pinhole can be drilled
through square and in the centre, this can
be done readily with a square or a six-inch
rule. Of course if you are equipped for
milling then other options are available for
this operation.

Drilling the pin hole

First pre-drill the position with a small
centre drill, this is necessary as otherwise
the drill may skid off in other directions,
and you may end up with a broken drill or
a misplaced hole. Taking that extra care
when centre punching hole centres
accurately is well worth the effort,
especially on curved surfaces, as the drill
will follow the centre pop. A drill will have
to be chosen that will leave sufficient
material in the drilled hole for reaming, but
not to much usually about 0.007inch or
0.18mm. So for a 5mm reamed hole |
would use a 4.8mm drill. Sometimes
gremlins can rear their ugly head when
drilling tight holes for reamers. Just on
those occasions when you are trying to
leave small amounts of material in the
drilled hole for reaming, things will go
awry and can result in the hole being
drilled over size and therefore leaving no
material for the reamer. There are two
main reasons why this occurs:-

1. The drill has been ground off centre,
and which therefore increases the cutting
diameter of the drill. - and

2. the material being ejected up through
the flutes of the drill is also
dragging/wearing material from the sides
of the drilled hole. This occurs to some
small extent with all drilled holes.

The solutions are -

1. make sure that your drill is ground
centrally. (Whatever size of drill) If you
have little or no experience of grinding
drills by hand, then use a new drill. Even
the experts will find grinding very small
drills by hand accurately is very much trial
and error. Examine your drills with a loupe
to be sure that the cutting edges are of
equal length and symmetrical, and

2. the problem here can be over come to
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e finished articles (these
tommy bars).

Fig. 12

Fig. 13

some extent by double; or even treble
drilling the hole, that is, use smaller drills
first to remove some of the surplus
material, this reduces the amount of
material left when drilling with the correct
size drill. You may choose to use some
form of cuttimg fluid which will then
perform a cooling and lubricating function.
Having drilled through with the 4.8mm
drill. We can now ream out the hole. This
is best done with a “Hand reamer”, as you
can check on the amount metal being
removed by periodically removing the
reamer and checking the hole with the pin.
Note that reamers should always be
rotated forwards, so do not reverse the
reamer when withdrawing from the hole,
as it might chip or even break. You should
aim for a tight fit to firmly secure item 5,
although Loctite could be used here too.

Machining the
angles

The taper on the ends of the clamps,
allows for greater accessibly when trying
to clamp on small areas, and will go where
other types won't fit. Photo 5 shows the
set-up for machining the taper; The
component was set at an angle of
approximately 10 degrees. Or you may

choose to scribe a line between the 5mm
and 95mm dimensions, and set parallel in
the vice, then machine the taper to your
scribed line - | used a 20mm dia ‘end mill’
to machine the tapers. Again, if you do not
yet enjoy the luxury of a milling machine,
you may either choose to mill on the lathe
or to award yourself a few more brownie
points for physical exercise and reach for
the hacksaw and file.

Adding the bracket

If you wish to include the bracket, I've
given two diagrams of the assembly as
Figs 7 and 8. Item 4 will have to be
modified to incorporate the bracket, that
is, a groove will have to be machined
around its diameter, see Fig 9. Make the
width of the groove slightly wider than the
material thickness of the bracket, in this
case 2mm. But it may be worthwhile
making the bracket first, so that any
discrepancies in the bracket height can be
adjusted out when machining the position
of the groove.

Cut the material off for the bracket (Fig
10) about 60mm long, this will leave
enough material on each end of the
bracket to trim to size after forming. Fig 11
illustrates the method used for forming the
bracket. | first bent the material in the vice,

across the centre of the strip to 90
degrees, and then with the aid of a steel
block and clamps, the second bend was
formed. The bracket could then be
trimmed to length.

Drilling the bracket

Mark off the hole centres, and drill through
to the hole sizes shown. The 27mm
dimension is not critical as the 5.2mm dia.
hole is to be transferred on assembly. The
14mm dia. hole might cause a problem for
the reader being of such thin material for
the size of the drill. As with all thin
materials, drill through first with a smaller
dia drill, in this case, the 5.2 will do. Then
open up with the 14mm drill. If you have
one of the “Conecut drills” intended for
opening up holes in sheet then that would
be fine. The conical surface would require
a light touch with a round file. It just
remains, to hacksaw down each side of the
hole, leaving a small amount of material to
be filed smooth.

Assembly

Setting the bracket in place and
transferring the 5.2 dia hole into item 2,
might pose a slight problem, in that, the
screwed pin item 3, is rather long and
obstructs the set up from being held in the
drill vice. One way around the problem, is
to either spot through the hole with a hand
drill, or to mark the centre of the hole by
placing the 5.2mm drill in the hole and
turning the drill in a anti-clockwise
direction at the same time tapping the end
of the drill to make an impression into
item 2, repeat this several times (make
sure that you have a sharp point on the
drill). Remove the bracket, and carefully
centre punch the marked position. The
hole can now be drilled 4.2mm dia. to a
depth of 15mm deep and tapped M5. If the
reader has problems clamping the bracket
to item 2, that is, no clamps small enough
(this is where a pair of small toolmakers
clamps are ideal, see Fig 11) then get
someone to hold the bracket in place,
while you centre the hole with the 5.2mm
drill. You could, of course, temporarily
superglue the bracket in place.

L] LY o L]
Simplified version
For those needing a rough and ready
clamp made up in much less time, | offer
the arrangement shown in Fig 13. Using
threaded rod and standard nuts, this
avoids making the turned parts, and can
avoid the tapped holes.

Conclusion

This project is intended for the engineering
beginner; | hope it will be of interest and
create a useful addition to your workshop,
- Photo 6 shows the completed project.
But every tradesmen can and will benefit
from well-made tools, whether they are
homemade, or commercially
manufactured. There is now an abundance
of cheap imported tools on the market.
(Six million jobs world wide, have gone to
China in the last few years) So if you are
an engineering beginner building-up your
tool kit, and you can afford the best, then
buy the best; if not start making, or buy to
suit your wallet. =
e
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BACKPLATES AND
FACEPLATES
FOR D1-3 LATHES

Accessories can be expensive,
so Philip Leith made his own

had purchased a Colchester Bantam

lathe at auction about 3 years ago (at

the beginning of my model

engineering career) but it came with
only a 3 jaw chuck. The price of new
chucks was astronomical since those to fit
a Camlock D1-3 lathe could only at that
point be purchased from industrial
sources, although they are sometimes
available on special offer from sources
such as J & L Industrial Supply. The
advantage of the Camlock studs approach
is that the lathe can be run either forward
or reverse with no possibility of the chuck
coming off, but it is an expensive
advantage.

| bought a D1-3 faceplate and also a
4 jaw chuck from a second hand dealer
whilst in London and brought it back
home. As my experience with turning
grew | noticed that faults appeared when |
used the faceplate. The front face
appeared to be buckling and when | took a
skim across the face, the next day the
distortion was back. By then it was well
over a year since | had purchased the
faceplate and thought it pointless to
complain - and anyway | had taken so
many skims off this that there wasn't
much faceplate left. | determined to make
my own...

Photo 1 shows the pattern | had cast.
My favourite material for patterns is MDF
board and this is simply several layers of
board cut on a bandsaw and glued
together. The result is much more
substantial than the original Colchester

1. Pattern made from MDF used to cast backplate.

faceplate and after feeling its weight in
cast iron | cut the flange down somewhat
and produced a handier but still
substantial piece. The finished faceplate is
in Photos 2 and 3 and shows an
improvement on the relatively original
lightweight faceplate for the lathe. | also,
during the making of the faceplate came
across a 5C collet chuck at an auction for
£5 and Photo 4 shows the backplate
made before fitting to the collet chuck (in
fact, it wasn't 5C - the body was identical
to a 5C but there was a different thread
which required modification of the chuck,
now complete).

Making two gauges

The problem | was faced with when
working out how to produce the faceplate
is that the D1-3 Camlock is relatively
complicated. The general arrangement of
the spindle nose is shown in Fig 1. It has a
very short tapered nose which is set at 7
degrees 7 minutes 30 seconds. The mating
part (faceplate/backplate) also has three
studs spaced at 120 degrees, screwed in
and held in correct angular position by
three Allen screws. The positions of these
are given in Fig 2. When a backplate or
faceplate is correctly located on the

2. Completed backplate showing D1-3 studs,

November 2004

3, Front view of faceplate.
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4. Rear of faceplate clearly showing stucls and retaining

capscrews.

headstock spindle, it is located
simultaneously by the taper and by the
flat rear face; this calls for careful attention
to sizing.

The taper was considered too short to
set a tool from on the lathe. | reckoned that
| needed two gauges - the first (Photo 5)
was one to set the tool for cutting the
taper to the required angle on the lathe,
and the second was as a fitting gauge to
help me get the female hole (in the
faceplate) to fit the male nose on the lathe.
This is shown in Photo 6. You could do
without this second gauge but it would be
a much more awkward job if you don't
have it.

I made these whilst at evening class
where the machinery available included a
surface grinder and mill with DRO. | first
intended to use the fitting gauge as a
drilling jig as well (you can see the holes |
started but didn't finish). | have been
building a DRO off the web
(www.shumatech.com - that’s another
story) and thought that when it was

complete | wouldn't need a drilling jig in
future and used the college mill for the
work in hand.

To make the taper gauge, you need a
piece of steel. Mine is about 6in. by 3in.
by %in. It should have three edges
squared off on the mill and surface
grinder then the fourth edge is milled to
provide the required taper. This is dane
by fixing the gauge to an angle plate,
setting the angle plate on a surface plate
and using slip gauges and sine bar
beneath the steel blank to set the required
angle. To get 7° 7' 30" requires — for a 5in.
sine bar - slips to the value of 0.62in. to
be inserted. This is not rocket science, but
initially it certainly stretched my
mathematical abilities. | tried to find a
calculator or program which would
produce a natural sine in the format
specified for the taper but couldnt. It was
only when it was pointed out that | should
translate this into a decimal that it
eventually clicked. So 7° 7' 30" is
equivalent to 7° 7.5' (because 30 is half of
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Fig.2 View of backplate
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5. Taper gauge made to 7.125 degrees.

the 60 seconds in a minute). Turning 7°
and 7.5" into a decimal is easy enough,
since there are 60 minutes in a degree:

7.5
7+ —

60

Which equals 7.125deg. A calculator
gave the natural sine of 0.124034 and then,
from the formula to calculate height for a
given length of sine bar:

Height of slips at one end of bar
= Length of bar x Sine of angle
=5 x 0.124034inches

i.e. Height of slips at one end of bar
= 0.62017in. or 0.620in to the nearest thou.

|'ve discussed this here because | spent
some time trying to work out how to deal
with what is actually quite a simple
mathematical task - handling minutes and
seconds — and which I've never seen
described in any of the texts which outline
sine bar use.

The slip gauges were set under one end
of the sine bar, the sine bar held up the
blank and the blank was bolted to the
angle plate. This meant that the taper
gauge was set to the required angle. The
top was the then milled level and then put
onto the grinder for fine surfacing (to help
when the DTI tracked over it). You can see
the holes in Photo 5 where the gauge was
bolted to the angle plate.

With the taper gauge available, | could
set the top slide to the correct taper and
simply open out the required female part
on the faceplate or machine the male part
for the fitting gauge. Photo 7 shows the
taper gauge in place (excuse the mess).
One of the end faces is placed against the
nose of the lathe (which explains why they
need to be squared accurately) and the
other held by the tailstock. A DTI allowed
this to be done quite accurately (though
each time | did it took up to 20 minutes to
get it just right).

Next comes the making of the fitting
gauge. | put a slice of 4in. dia. bar steel in
the 4 jaw chuck and using a boring tool set
by the taper gauge (opposite way around
of course to how it will be used to make
the female taper) it was relatively simple to
produce the desired male taper to size. |
used a spare D1-3 driver/catch plate to test

Model Engineers’ Workshop



the accuracy of my male taper. This is
perhaps the most important part of all -
the fitting gauge must be accurate because
the D1-3 nose must fit on both the front
face and the taper exactly. However, it can
be done — even by someone with as
limited skills as this author. If you make the
tapered section too small, you simply need
to skim something off the front face and
then redo the taper. With a fitting gauge, it
makes it more convenient and easier to
produce the required female taper in any
faceplates or backplates you wish to make.
It can - like the taper gauge - be used
again and again. Hindsight is of course a
wonderful attribute, and thinking back, it
now occurs that perhaps the fastest way to
bring the fitting gauge to size might be to
first make the taper a thou or two under.
Then place the catch plate on the taper
and hold against the flat face. Then
measure the radial float and remove 3
times this amount from the face. After a
second repeat the fit would probably be
acceptable. (the relationship should be
close to 4:1 based on trig.)

Moving onto the faceplate itself, with
the tool set and the faceplate rear facing
the tool (either on a 4 jaw chuck or another
lathe) it is possible to open out to the
correct taper. The fitting gauge can be
used to test the size. Remember that male
and female tapers on the lathe nose and
faceplate/backplate must fit perfectly, and
that contact must also be made with the
flat face.

Holes for Camlock
Studs

The next step is to produce suitable holes
for the Camlock studs and this is where a
DRO or rotary table is almost essential.
There is a standard for Camlock studs
thread sizes but it doesn't seem to be
universally applied. Apparently some studs
are M10 but mine were %ein. UNF. Since
the body of the Camlock stud (%in.) goes
into the faceplate for a few mm, there are
two diameters for the hole required for
each stud - on mine a 9.9mm hole for
tapping %sin. UNF and a 14.5mm hole for
the stud body.

The studs are held in place by M6 socket
head cap screws. These require a 5.2mm
hole for tapping and a 10.5 mm hole for the
cap screw head. The only problem in
producing these holes is that the one for
the cap screw head will break into the stud
hole and if you try to use a drill for this, it
will cause some bending of the drill
towards that hole and loss of accuracy. |
found it necessary to open the cap screw
head hole out with a milling cutter.

The holes for the studs and the holes
for cap screws are on different PCDs:

70.66mm for the stud
66.78mm for the socket screw.

Without access to a DRO or rotary table,
I'm not sure how easily these features
could be set out with the required degree
of accuracy. Using calculated X-Y
coordinates, the DRO also makes it easy to
set the required angle between the stud
hole and the socket screw hole of 18.3deqg.
| dealt with the three stud holes first and
then moved on to the three holes for the
cap Screws.

November 2004

6. Completed fitting gauge

7. Using the taper gauge to set the topslide angle.

When putting the studs in, you may
have to screw them in or out in order to
correctly engage with the cams in the
lathe nose. With the studs in place, the
faceplate can be mounted on the lathe
and the witness mark (to ensure that it is
always replaced in the same location stud-
wise) put in with a few taps of a chisel or
centre punch.

Getting studs

Studs are available through industrial
sources like Rotagrip (who handle
genuine Pratt Burnerd parts), and cost
industrial prices. | discovered that RDG
Tools also supplied them (see Photo 8).
These are quite cheap but do not appear
to be as hard and they are missing a
machined semi-circular feature on each
side of the stud which is in the standard
(BS4442-1:1969). However, they are
cheaper and do work., My next step, given
time, will be to work out a jig which
allows studs to be machined. In

discussion with others it has been
suggested that suitable materials for
studs might include silver steel (hardened
and tempered back a bit to avoid
brittleness), also En19 and En24, both
alloy steels, which can be suitably heat
treated or obtained in the “T" condition.
(i.e. already heat treated to around 55-65
tonf./sqg. in.). But any further advice is

welcome at philipleith@netscape.net.

A

8, Detail of Camlock stud,
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MOVING % TON
LATHE SINGLE
HANDED

s AN

or a few years my Colchester
Student lived in extremely cramped

conditions in my garage, but |ast

January it was moved to a new
workshop at the bottom of the garden.
There a number of obstacles to overcome
on the way, like a passage 50mm narrower
than the width of the lathe, two corners to
be rounded, steps to be descended and a
very soggy lawn to cross.

Since my options for moving it were
limited to what | could make and my own
muscle power, it was decided to send it by
rail. Two full lengths of 50mm x 50mm
angle, later used on another job, were first
cut in half and welded to spacers to make
the rails at the correct “gauge” in a “toes
in” configuration. This meant | had two
sections of rail, 3 metres long, which could
be bolted together at either end. Two short
bits of angle exactly the width of the lathe
had short stub axles welded on, and were
bolted one at each end of the lathe. Four
nylon wheels were turned, 40mm wide,
70mm diameter. These were a free fit on
the stub axles, only the rail flanges
stopped them falling off.

Dick Gays outlines his
approach to machine
relocation

When the lathe was pulled on to the
rails in front of the garage by mini hoist,
the length of rail it was on had to crow
barred up on to blocks and then levered
sideways above some edging stones to
line up with a narrow passage. (Photo 1)
SWMBO would not have appraved of my
moving the edging stones and damaging
the flower bed.

The motor cover and electrical input
box were removed to change the lathe
from 50mm wider than the passage to
25mm narrower, making progress to the
back of the house possible. Photo 2 shows
the wide end of the tapered passage

The journey here is down hill so the
mini hoist is used to limit the speed of
travel and to act as a brake when the
previous rail section is moved ready to be
the next section.

The next obstacles were slewing the
track round towards the steps and then
aligning the track with the steps, not an
easy task single handed. (Photo 3) Lengths
of wood under the rails make slewing the
track easier and prevent scrape marks on
the patio.

Fortunately the steps were downwards,
the mini hoist being used behind the lathe
again, to control the descent and act as a
brake whilst the spare piece of track was
movwved forwards in readiness. (Photo 4)
Crossing the soggy lawn was easy going
though the wooden sleepers under the
track sank well in.

More track slewing was required to line
up with the workshop doorway, then it
was a simple case of lay another length of
track, pull and the job was done. (Photo 5).

It took about 4% hours to move about
100 feet, laying the track as it went. That

Model Engineers’ Workshop



hydraulic fluid) wisit your local ship
chandlers, agricultural tractor dealers or
earth moving equipment company who
may stock the Shell equivalent, with a

clean an empty 1 litre plastic
container and pay rather less.
Ted Wale of Nova
Scotia writes:

P Re Knurling
With reference to Garry Wooding's letter
on knurling | completely agree with what
he says and with our editor’s note to it. |
also have found that starting with a
deeper cut yields a good started and
finished job. | also think that Garry's

proposal that the wheel slips and adjusts
itself to the first set of valleys is the most

Perhaps other readers may be able to sensible answer to “Why does the same
Dr D B Jﬂ mes Of answer my queries from their own knurling wheel cut clean knurls over a
° practical experience or other avenues of wide range of workpiece diameters?” |
Glﬂl‘l COI‘IWY erfest research. have often wondered about that without
R ki hasl giving it much serious thought. BUT |
€. makKing gear whneels Chris Fouweather strongly suggest that this is not the real

nor complete answer. For years | owned

without machine tools

s and used the simple two wheel tools that
If you read “Gears from the Greeks” by writes: mount in the tool holder and are forced
Jones, you will discover that they could . T, into the workpiece by cross slide pressure.
make g\;ar wheels with 440 teethy, If they Re muklng PCb s On my originsl little ‘Emco this wcl):)rked
had machine tools they must have all rusted Since writing the article published poorly if at all and certainly strained
away by now. If you read “The Mathematics recently, | have found some paper which is everything in the attempt. When |
of Plato’s Academy” by D H Fowler, you will perfect for making pcbh’s and is very cheap. progressed to the 6in. Atlas things were
find they thought mainly about whole It contains no clay and is ideal for our better but it still felt horrible. | now own a
number ratios, and clearly if you had a purpose. It can be obtained from 10in. heavy duty Southbend (my pride and
wheel with 113 teeth meshing with one with www.ctsdirect.co.uk joy) and even on this the forcing of the
355 teeth, you could calculate nt pretty well. email sales@ctsdirect.co.uk knurling tool into the workpiece is an insult
But the book makes no mention of order code 4CCA4130 size A4 price £6.99 to the machine. The force required fora s
technology. Were the philosophers all for 250 sheets.They also do it in A3. thou knurl is apparently many times that
“snobs”, and all the “technology” done by It is much easier to use than photographic needed for a 50 thou cut in stainless steel.
slaves? Christian Huygens had two paper and could not be cheaper. In addition, unless everything is wrung up
astronomical clocks built; was it easier to g dead tight the tool is liable to finish up
make two than one? Did it make sense to 4 ® tilted to the workpiece.
clamp two wheels together, chase the teeth, TEd FletCher wrl 'es‘ Two years ago | was faced with project
move them on a few teeth and repeat and Before buying expensive “Esso Nutto 44" that required an amount of knurling. It was
so remove the periodic errors. oil for your lathe (which is actually at this point that | seriously considered the

Mr Tom Bartlett of Swanley writes:
Drill sharpening with a Lapping or Honing Jig

| really don't think that model engineers should let their drills get into such a state that they need grinding, whether it be done
freehand or on any grinder. There is the danger of drawing the temper through overheating. There is an alternative method, that is
to make a jig that can hold the drill rigidly so that both facets can be sharpened on an oil stone at one setting

Use a large oil stone as used by carpenters, lay it on the bench and slide the jig with the drill protruding slightly. The drill needs
to be rotated prior to clamping, so that a small amount of clearance is formed. The precise setting may call for a little trial and error.
This will produce a superior cutting edge. Keep sliding until the jig touches. Some oil on the stone will help prevent grooving. Deal
with both facets equally.

To construct the jig, machine two steel blocks 50mm x 32mm x 26mm. Clamp them together with Loctite adhesive whilst they are
drilled to take two 3/8in. rods. These must be set
parallel, and the bores accurately formed so that DRIVE EIT REAMED KNURLED

one block can slide without slack. The rods should :
be retained in one block, and fitted with knurled ' 10 NCLUDEDANGLE  ORCROSS PIN_ SUDING FIT___ FINGER NUTS

clamping nuts. ] _‘\_ s s 3.. i

Two principal operations remain. You can either
drill a small hole though the centre, and then
separate and file to form the Vees, then machine
the main angles. Or you may choose to create the
angle surfaces first, followed by cutting the Vee.
Either way, it is necessary to ensure that the centre

line of the Vee is coincident with the apex of, and '
bisects the 118degree angle to ensure accurate and "\ <bs
even lapping of the drill edges. o
For small drills, a smaller version using perhaps |
half inch plates would suffice. L I
We would also thank Mr Brian Bach of Longfield, — 32mm L~25mm‘—1 e 25mm -
who also provided descriptive information and | ! - TBim -
drawing for the same device. ' Ed L
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Close up of the makers plate
on the Taylor chuck

-

‘/J' , P

Colin Golding writes:

Other readers may be interested in a little
more information on the three jaw chuck
shown in MEW iss 98 page 44. The
accompanying photos convey the
essential details of the device,
manufactured by Chas. Taylor. The
principal feature is that the jaws do not
slide radially perpendicular to the axis,
but at an angle. The scroll instead of
being flat with a square thread is coned
inwards with a buttress thread. In spite of
its fair age, | find this to be still an
exceptionally accurate chuck. | have
found some information concerning the
company on the internet, but otherwise
have little knowledge of the Chas. Taylor
company or its other products, perhaps
others may be able enlighten us.

The component parts, note the angle of
the thread on the jaws.

problem (for the first time | regret to say)
and the solution was obvious - take that
strain off the cross slide! Over the years
there have been many designs published
in many magazines for a knurling tool that
is only positioned in the tool holder and in
which the pressure to cut the knurl is
supplied by a clamping action between
two (or three) wheels. This loading is
internal to the knurling tool and throws no
load on to the tool holder whose sole
function is to position the knurling tool on
to the lathe centre line( approximately).
The latest version that | have seen is in our
own MEW iss. 72-April 2001- and the
article is by the same Gary Wooding
would you believe. This was the one |
made in a few hours and with very few
small changes so that it suited both my
6in. and 10in. lathes. The end result is
clean deep knurls simply made first time,
good control of the start and finish
positions, depth of the final knurl only
limited by the depth of the teeth on the
cutting wheel and no strain on the cross
slide. It drops into my quick change tool
holder, already set up, in 15 seconds.

Why did | wait so long to do what is

Issue 100 Competition Winners

Judging by the volume of entries, the
competition feature was well received by
readers. Entries were received from
many different parts of the world, the
international nature of MEW being
underscored by winning entries which
were received from Australia and France
as well as the UK. We congratulate the
following lucky winners, and trust that
the items they choose will give themn
great pleasure for many years to come.

Arc Euro Trade Competition
M. Bernard Fargette
Reims, FRANCE

obviously basic good machine practice? |
strongly suggest that all model makers( as
well as machinists) should take the little
time that it takes to make one. This is
certainly a lot less than repairing the lathe
that uses it.

Dr. John Ponsonby
writes:

| have just received issue 101 of MEW and
have read Dick Stephen'’s article describing
his “Speed Increaser” device. It seems to
me his Fig 1, showing the gear train, is in
significant error. The “ring wheel” which is
the driven wheel, is shown rotating
clockwise. This will make the “planet
wheel”, whose axis is fixed in position, also
rotate clockwise. The “sun wheel”, which is
on the output shaft, will therefore rotate
anticlockwise and not as shown. Thus his
device reverses the direction of rotation. He
doesn’t remark on this in his text. To use
the device with conventional milling cutters
therefare requires one to be able to reverse
the direction of the mill spindle.

Possibly the >£1000 commercially

Folkestone Engineering Supplies
Competition

Mr. Robin F. Smith

Lynwood, W. AUSTRALIA

Hemingway Kits Competition
Mr. John Chamberlain
St. Helens, Merseyside

Myford Competition
Mr. P Andrews
Spalding, Lincs

Newton Tesla Competition
Mr. Peter Evand

York, Yorks.
Camden Competition
Mr. Peter Harrison Warco Competition
Rugeley Mr. Bernard Towers
Staffs Norwich, Norfolk
b4

available device that he sought to emulate
doesn’t have this reversing feature and
therefore must contain something other
than his simple “fixed planet” epicyclical
gear train.

Dave Fenner comments: As Dick Stephen
is on holiday | have not been able to
contact him for additional comment. |
believe that his machine would already be
fitted with a reversing facility, useful for
tapping. Our thanks to Dr Ponsonby for
correctly pointing out the error and
omission. The commercial device is
believed to be a simple epicyclic
arrangement but utilising fixed annulus —
rotating planets, and hence no reversal
between input and output. In this respect
it bears some similarity to the gear train
described by Richard Bartlett in MEW
issue 85.

Tom Cowing of
Hexham writes:

When faced with a need to produce a
small thirteen leaf pinion, and not having
a suitable gear wheel. | persuaded a
computer literate friend to print off a large
pie chart with thirteen equal divisions.
This was glued to a disc which was in turn
fitted to an adapter in to the rear of the
headstock spindle. The large diameter
ensured that any error was minimal.
Others may find the technique useful for
division work with awkward numbers.

BINK UP

Would readers wishing to make use of this
facility please note that the maximum
total value of items accepted for a ‘For Sale” entry
is £50.

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

FOR SALE

® For Sale: Set of 9 Myford lathe tools,
boat type with 4 boats,
all in very good condition £40.
Please phone 01723 362 537 or write
114 Scholes Park Road Scarborough

WANTED

® Wanted: Issue 87 of MEW. | have
every other issue except this,
resulting from a subscription mix-up.
Sensible price paid. Greg Widin
email: gpwidin@comcast.net

® Wanted: Instruction / maintenance
manual for Amolco milling
attachment. Photocopy costs etc.
gladly reimbursed. Please phone
01793 524 153 (Swindaon)

Model Engineers” Workshop



TO HELP YOU GET THE BEST FROM
THE MODEL ENGINEER EXHIBITION

These notes are written purely for guidance. Full i

information is
If you have an item and are unsure as fo the Class into whlch it should be
competition exhibit into another class if they feel that by doing so its chances of gaining higher marks or a more appropriate award are improved.

please indicate this by writing Loan on the

formim the box identifying the Class. Loan
models are not judged but carry all other
privileges associated with competition entries.

Part built models are particularly welcame

in the Loan Section; visitors like to see work in
progress, and entry does not preclude the item
being entered in competition when completed.

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

Club exhibits

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

I fthe item is offered as a Loan exhibit

Additional forms

If you do inot 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 magazinas
but who you think may wish to participate,
please advise them to contact our Exhibitions
Office , or simply photocopy the entry form for
them.

The success of the show depends largely
on the number of models on display. Your work
could well be the stimulus which inspires
someone else to start in the hobby. There can
be no doubt that this event is our showcase on
the world of modelling in all its aspects. Every
modelling discipline needs more and more
participants, and it is by displaying 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
aspect.

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

COMPETITION GLASSES
Engineering Section

Hot air engines.

General engineering models (ineluding
stat:ona ry and marine engines).

1 I

ion eng
Mechanical propelled road vehicles
(including tractors).

Tools and workshop appliances.
Horological, scientific and optical
apparatus.

A7  General engineering exhibits — not

covered by the above

5% X% Bk

Railway Section

Bl Working steam locomotives 1in scale
and over.

B2  Working steam locomotives under lin
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
steam prototypes.

B5  Scratchbuilt model locomotives gauge 1
(10mim scale) and under.

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

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

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

B9  Passenger or goods rolling stock, above
lin scale.

B10 Passenger or goods rolling stock, under
lin scale.

B11  Railway buildings and lineside

ies to any recognised model

railway scale.

B12 Tramway vehicles.

Marine Models

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

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

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

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

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

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

C7  Non-scale powered functional models
including hydroplanes.

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

C9  For any model boat built from a
commercial kit. Before acceptance in
this class the kit must have been readily
available for at least 3 months prior to
the opening date of the exhibition and at
least 20 kits must hiave 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 models, including kit
and scratch-built

D4 Scale flying radio controlled helicopters

Model Horse Drawn

Vehicle Section

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

Junior Section
J1 For any type of model, mechanical or
engineering work, by an under
14 year old.
J2  For any type of model, mechanical or
engineering waork, by an under
16 year old.
J3  For any type of model, mechanical or
enginaening work, by an under
18 year old.
All entries will be judged for standard of
craftsmanship, regardless of the modelling
discipline, i.e. a boat will not be competing

contained i |n the Compehfars’ Information booklet which is sent to
entered, leave that

section blank and we will take care

against a military figure. Providing a model
attains sufficient marks it will be awarded a
gold, silver or bronze medals

Model Vehicle Section

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

K2  Mon-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  MNon-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  Anyavailable body 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 contralled 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. Thetrophy remains at all times the
property of HIGHBURY LEISURE.

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 LEISURE in his/her
possession until required for renovation
and display at the following Model
Engineer Exhibition.

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

5. No model may be entered more than
once.

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

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

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

(c) That the model has not been
structurally altered since winning the
qualifying award,

7. HIGHBURY LEISURE may at their sole
discretion vary the conditions of entry
without notice.

COM PETITION RULES
Each entry shall be made separataly on
the official form and every question
must be answered.

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

trant rt of the information package.
el.I'I'he :isge.:hm I|'|eI nghlbmuveany

LATE ENTRIES WILL OMLY 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.

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

NOTE: Entry in the competition can only be

made by one of the parties and anly their work

will be eligible for judging.

4, Models will be insured for the period
during which thay are in the custody of
HIGHBURY LEISURE,

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

B. Past Gold and Silver medal award
winners at any of the exhibitions
promoted by HIGHBURY LEISURE are
eligible to re-enter their model for the
‘Duke of Edinburgh Challenge Trophy.’

Past winners at any of the exhibitions

promoted by HIGHBURY LEISURE will not be

eligible for re=entry into the competition unless
it has been substantially altered in any way.

7. HIGHBURY LEISURE reserve the right to:
(a) Transfer an entry to a more

appropriate class.

(b} Describe and photogra ph 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
atthe exhibition and shall not be
required to furnish a reason for

doing so.
8. Entry into the competition sections is
not permitted by:

(a} Professional model makers.

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

NOTE: If unsure, please contact the

Competition organisers, prior to the show.

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

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

1. 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 LEISURE WILL NOT ACCEFT
LIABILITY FOR AN'Y LOSS.

CLOSING DATE 17TH DEGEMBER 2004



THE MODEL ENGINEER
EXHIBITION w0 orocuson

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

ENTRY FORM - COMPETITION
& LOAN MODELS CLASS ENTRY NO.

PERSONAL DETAILS (Please print)

SITIBNG: sovunuiosi s i inla s srmue iz i Forenarelsy soasinnnasinsieiiaaian. B8 .oiaimsinn

AAAIESS: o s S e e S e L B e S B e e L e e

PostGode oo Home lels st 2 Daytime: Jeli s snsmannaiasin
IO LN O TS ORI oo R S S T R s g
Have you entered before? (Y/N) .........

Do you purchase or subscribe to a Highbury Leisure magazine? (YN) ...

How many years have you been @ MOAEIIBI? ... eieercie st e e sees ssbasssesas s sesssssssbasaseenssnnnee
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 []

Eftid GlEcs [ComBatnn SilNes BB s anmmsnnmen st s s e ;

Model Title (to be used for catalogue and display Card) .......cccccceeeiieircriniee e e e e e e e e

Have you supplied a photograph? (Y/N) ...cccccooeiiiennnne
Are you supplying Judges Notes? (Y/N) .....ccovvveerieene
Value of model (Highbury Leisure will not insure the model unless a value is entered) £ ........cccceceeveiivnennn

Name and address of 10Gal - NeWSPAPET v o s s s a e ases

NB Please make a copy of this form and any photographs enclosed for your own reference. Please note that Highbury Leisure will not accept
liability for any loss of documents or photographs submitted with this form
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BUY ANY TWO OF THESE WORKSHOP PRACTICE BOOKS AND CHOOSE A THIRD FREE

WPS 21

ADHESIVES &
SEALANTS

David Lammas
David Lammas covers
traditional adhesives,
their advantages and

shortcomings as well as
synthetic products.

144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-048-8 £6.95

WPS 22
WORKSHOP ELECTRICS

Alex Weiss
This book deals with
electricity in the garage or
home workshop and includes
everything from fitting a 13
Amp plug to wiring up a new
workshop building. Starting
with the planning necessary,
the book then deals with
fusing, equipment, lighting,
fixtures, fittings and
wiring for 240 volts
mains electricity.

128 PAGES
ILLUSTRATED PAPERBACK
ISBN1-85486-107-7  £6.95

WPs18

Basic BENCHWORK
Les Oldridge
This title details normal
bench practice suitable for
engineering apprentices. By
avoiding broken tools and
spoiled work, this book will
save its cost many times over.

128 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-920-7 £6.95

WPS 23
WoRKSHOP CONISTRUCTION
Jim Forrest & Peter Jennings
A complete work on the
construction methods used,
this book contains the details
for building the floor
assembly, walls and roof
and covers the peripheral
areas including layout,
planning regulations, tools,
materials, cost savings, ideas,
drainage, power supply
lighting, heating, fitting
out, security and insurance.
144 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-131-X  £6.95

‘WPS 10

SAWS & SAWING
lan Bradley

This book examines
all types of saw, hand

and machine, their
use, maintenance and

useful tables relating to

various applications.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-887-1  £5.95

CAD

FOR MODEL ENGINEERS

OAG bown

'WPS 29
CAD FOrR MODEL ENGINEERS
D.A.G.Brown
Derek Brown shows how by
taking one step at a time the
computer can soon be turned
into a versatile drawing tool
with many advantages over
traditional drawing methods.
In this book he seeks to
strip away the mystique
surrounding CAD by avoiding
jargon and provides advice on
how to choose and progress
with the right system.

128 PAGES
ILLUSTRATED PAPERBACK

ISBN 1-85486-189-1  £6.95

WPS 19

SPRING DESIGN
& MANUFACTURE

Tubal Cain
Every type of spring and
all the necessary
calculations are clearly
explained as well as
materials and methods.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-925-8 £6.95

UNIMAT I
LATHE
ACCESSORIES

WPS 32

Umnimar Il LATHE
ACCESSORIES

Bob Loader
An acknowledged authority
on the popular Unimat
mini-lathe, the author has
developed numerous
accessories for use with
this machine. The projects
in this book increase the
sco pe of the machine and
provide insights into the
performance of a number
of tricky operations.

160 PAGES
ILLUSTRATED PAPERBACK.

ISBN 1-85486-213-8  £6.95

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

WPS 20

METALWORK & MACHINING
HinTs & Tips

lan Bradley
A workshop information
pot-pourri combining useful
advice and instruction for
beginners, with explanations
of tools and technigues.

96 PAGES
ILLUSTRATED PAPERBACK

ISBN 0-85242-947-9 £6.95

WS 31

UserFuL WORKSHOP
Tools

Stan Bray
A collection of fifteen
invaluable additions to
the model engineer’s
armoury of tools and
equipment from the
former editor of Model
Engineer’s Workshop.
This practical collection
covers benchwork,
the lathe and
milling operations.

104 PAGES
ILLUSTRATE D PAPERBACK

ISBN 1-85486-194-8 £6.95

Send payment with your name, address and telephone number to:
Customer Services, HIGHBURY LEISURE Publishing Limited, Berwick House, 8-10 Knoll Rise, Orpington, Kent BR6 oPS.
Cheques made payable to Nexus Media Limited.

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.



ANTASTIC SAVING

YEAR
AND SAVE

6%

(Please quote ref code

MEW10204DP3)

con 01353 654429 sow 1o susscrive o ;n".';, a1

[ YES, | would like a subscription to MEW for myself/as a gift (please circle)

UK Europe (inc. eire) US Airmail ~ RoW Airmail

[ 8 issues (mMewioioapr1) [ £23.90 []£28.20
(saving 18%)
[J 16 issues (Mewioao4or2) [] £45.50 [ £53.80
(saving 22%)
[ 24 issues (mewioto4ors) [ £64.80 [ £76.50
(saving 26%)
Is this a renewal of a current subscription? [ Yes ] No

Method of Payment

Please quote code
[1 Chegue (made payable to Nexus Media Ltd)
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» Swing 92mm

¢ Centre 200mm

» Speeds 130 - 4000rpm
(Milling head optional)

* Extensive range of
accessories

§29°

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 9,499
£59° .
T A T

Emco Compact V8
Electronic Varispeed Lathe 5
All German Electronics

g161

s Swing 210mm

* Centre 450mm
* Motor 650w
Compact V8 Lathe
* Motor 1.4 kw

= Speeds 45-2300

Maximat F1-P,
Milling Machin s—
% version

* Table 630x150mm 100-4000 rpm

* 2mt Spindle

* Universal Head

* 120 kgs

* Speed 180-2300rpm aboﬂ‘

* Made in Austria 4465  CNC
t - op‘in“

Emnn Maximat Super Il
? Lathe
(R - * Swing 280mm
L i s (| = Centre 650mm
e Geared Head
¢ 25m or 35m Bore
* Price from £5200.00

Made i Austi

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




DIGITAL CALIPER ALL MAJOR CREDIT CARDS

Hardened Stainless Steel ACCEPTED

¥ o e OO 1D W O WUl =0 STAINLESS
|3 ke qnsah ol « s MARDENED B

Imperial resolution 0.0005” (1/2 thou)
Metric resolution 0.01mm (1/100 mm)

SPECIAL OFFER
£ 24. 9 5 plus £2.50 p&p

Red On/Off button
The Caliper comes in a padded box with piano style hinge and is complete with spare battery. Also included will be a copy of our 80 page catalogue packed

Blue Imperial/Metric button (inch/mm)
Yellow Zero button for step measurements
with thousands of bargains - Materials, Tools, Electrical and Mechanical. Plus Fastenings in Steel, Brass and Stainless steel. (£1.50 if ordered separately)
J A Crew & Co

Thumbwheel for ease of use
Watery Gate Farm  Chipping Campden ORDER HOTLINE: 01 386 841 979
mewad20040203hu('5e-§t%-rgﬁire3:l{;m ﬁme 1

MODEL ENGINEERING MATERIALS =
55
NEW i
CATALOGUE [ REAGREAL LY (L7 "PACK B’ Y[ PaCkD ] o
OUT NOW Ls~ys  Bright Mild g Brighemild | |UEXF pp ASS 3 &
;?/ \ 18 x 1 Steel En32 12" 20ff)  Steel Enla 1/8" x 1/8" 2" lexigilln e
] v 1/4x 112 s 5/8” o 147 x 1/47 £ =
VISA | s e s o atas Bien), oo Cutting /8" dia ¢ 2 f_;
! Wheel Blanks 12 x 1 2/8" 127 lengths ia® Al E g
14 x 1/4 1 3/8" dia g g
30 £3.50 3/8 % 3/8 1/2” dia (20ff) 59
417 £5.75 V2 12 17 dia (67 1
b et W oy ot B T e (B el
— \_ 2 fliinh AN J r;n“ =
.=
| P&P£595Perodder  ()rder at: 01795 665577 or www.kentscale.co.uk =&
T SCALE ENGINEERING and SUPPLIES
KEN] an

Compumill

fully described in machine building manual
e | Ve

......

S.-‘zr;--'mg light D.LY. dividing head & motor mounting

COMPUMILE l:t:."-‘

. Aapredfor

Tel: (02476) 473851 Email: compucutters@ compuserve.com Web: www.compucutters.com

For info pack send SAE to:
Compucut, 17 Lime Tree Avenue, Tile Hill, Coventry CV4 9EY England
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wm mh,m 5" Centre Lathe, Variable Speed, Wedl Tooled, 1ph £ 950.00
Cowells 90ME Beach Lathe, 3 & 4 Jaw, Faceplate, 3 Point Steady, V Stide,
Manual, 1ph £1050.00
Pultra 1750 Bemch Lathe, Drive Unit, Collets, Chucks, Tooling, 1ph, VGC
£1500.00
Fultra 1770 Bemch Lathe cfw Handrest. Tailstock, 10 Collets, Mo Mator
£ 350,00

Denford Starturn CNC Banch Lathe, 1ph, Manual £1000.00

Chock Geaw Cutsing) Machine, Constructed from Clarkson T & € Grindex, 1ph £ 325,00
POWER HACKSAWS/BANDSAWS ETC

Sealey SM35 7" Horizonzal Metad Cutting Bandsaw, 1ph £ 400.00
Startrite 24-T-10 Wood/Metal Vertical Bandsaw, 3ph £ 43500
Startrte 16-55 Vertical Bandsaw, 3ph, WGC £ 85000
Startrite §8-5-5 Vertical Bandsaw, 1ph, 240 Voit E 75000
Ajax Small Power Hacksaw, Iph £ ml:u

Peris 350 Cireular Cut O Saw, High Speed, Suitable for Ali, 3ph
Quaters & Siith 6 Powor Hacksaw, Coolant, Hydraulc Rise & Fall 3ph £ 29)00

Deﬂfnld&a:mﬁmuﬂnlphm £1450.00
Bnmd\ggws X2 Centre LaﬁnﬁsemPDFSMTndeug; Midhage HS804 Precision Circular Szw, 150mm Blades, 3ph £ 25000
wwﬂwwmmmmuwww:
GRINDERS, LINISHERS, POLISHERS
Buuford 1257CL Compuner Op Bench Lathe, Auto Tool Turret, Manual, 13:9:”.9:I Thiel Prockro Dia Fler on Cabine Stand, 3¢, Excallont Condition £ 75000
Buxford AUD 5™ x 22° Lathe, Gearbax, PCE, Toled, Coulant, 3ph, VGG £1smm 1mﬁr:m?$&‘:rmﬁum [.Eg
Boxford BUD 5~ x 22" Lathe, PCF, Tooled, VGC, 3ph MAG12 Plain Cylindrical Gainder, 3ph £1250.00
Borfortl AUD &7/ x 187 Lathe, mmms.u.mmrm g “""'"’T {iam .
CUD 4 18" Labe. 3 Jow & Tooont Haam Qlarkson Tool cmmmmuﬂm&m 4 Sleeves £ 10000
B e e i, 20
urner 67 x . Spare
Boxford Model A 4'/i" x 187 Lathe, Stand, Gearbex, FCF, Tﬂ!nﬁrﬂeﬂ\u‘%ﬂ Teyfor Holbson Medel 6 Enraver Cuter Giinder, 1oh £ 45000
Hauser Jig Grinder Well Fooled, 3ph £375000
Boxford Industrial 1130 Cantre Lathe, 3ph, GG £1650.00 : 3
e Jones & Shipman 540 Surface Geinder, Mag Chuck, 3ph £1650.00
et Spor 7B Lanod 314" Gren, 384 Jaw. Foeplot, GTR 0 Jons & Stipmar 40 Suro G, Mo Gk, 51 £ 8000
Mo 254 P Varicbe Speed Lahe, hucks,Faeplte Coolr, Guards, R Tintool Grinde. Jph £
i T b, (2
Myfeed MLT 3 %" x 187 Lathe, Indistrial Stand, Tooling, 3ph £1000.00 ; .
Vyford Super 7 3.15-‘,,-“%%&%‘, 150000 Semend DLE. Tool Geinder/Lapper, Coslant,Light. 3ph £ 12500
Myford MUR " x19" Lathe, Stand. 38 4 Jaw Chucks, Catchplate, Atterton 8 Elis Duel’ Lwamower Ciincer Grinder, 3ph £ 75000
Toolposs, 1ph £1250.00  FJH 4" Pedestal Balt Linksher, 3ph £ 25000
Colchastur Chipmaster 57 x 20" Laths, Metic, Tooled, Quiat, VU, 3ph £1500.00
Colchester Triumph 2000 Gap Bed Lathe, 7'/ x50° Tooling, 3ph £2750.00  SHAPERS
Colchester Student R Gap Bec, 3 &4 Jaw, Travelling Steady, Coolant, Collet  Fayal Pediestal Shaping Machine. 3ph, VGC £ 21500
Chuck, 3ph OCTP, Well Looked After, WGC mwm N Worader Bench Tep i Fie, Iph £ 17800
Colchester Student R 6° x 25" Tooled, 3ph 950,00 Alba 1A Shaper, 3ph, V6T £ W00
Colchester Bantam 1600 5" x 707, MTWGPM LB\GUDWI!IM Main Gear For Alba Shaper & Bax of Oher Spare Parts £ 10000
Coolane, OCTR. Guards, Light, Manual, 3ph, £2500.00  Main Gear For Ellitt 100 Shaper £ 7500
Colchester Bantam 5~ m’mwm 3 4 Jaw, OCT. Coolant, Berx Table & Ot Pasts for Blott 10M Shaper LOTE 10000
Marwal, VGC, 3ph £1750.00
Colchester Bantam 1600 5" x 20° Tooled, Coolant, OCTR VL, 3% £1450.00  BOXFORD SPARES & TOOLING
Harrison M300 8° x 40" Centre: Lathe, Basic Tooling, 3ph !15€Hm (hanga Gears (Al o Fit Sosthbends)

Harrison M300 6 x 257 Centre: Lathe, Tooling, 3ph
Haerison M300 67 x 257 Gap Bed, Well Tu:U RWUPWIBIMM

Hamisor M30O&" x 40" Gap Beed Lathe, Tovled, Ainjest, 0RO, VGC, 350 msm
Harrson 1405 " x 257 Gap Bed Latha, Tooled, 3ph
Harrson 154 " x 25" Gop Bexd Lathe, Well Teoled, vamhsmum im

[ £1200.00
Bitan 5/8" Caps Rapatition Lathe, Few Collats, Bar Fond, 3ph, Dirty

Srart & Beown 1024 Cantra Latha, OCTR, 3ph
Smart & Brown Model L, Capstan, Cut OF Side, Comprnd, 1ph £ 450.00
Pulva 1770 Gabinet Mourned Mecro Lathe, Drves Ui, Well Tooled, 3ph _ £1250.00
Puftra 1770 Cabiet (Wocceel Mountexd Micro Lathe, Mardive Unit, Tooling,
VGC £ E0.0
Pultra 1770 Cabinet Mounted Capstan Lathe, Cut OFf Slide, Tmfrgmfmm

Waito IGH 1224 Gap Bed Cantrs Lathe, Well Tooled, Excellenit Conditicn, Stand,
Teh £1250.00
DRILLING MACHINES

Fobeo Star Banch Duill, 'fv” Caps, 3 Phase £ 100.00
Mammzemmumm £175.00
Spares Availablo for Fobeo Star, 78 and 10/8 Pillar & Bench Diills £ POA

H &G 23N Banch Tapging Machins, Fitted 1/64” -1/4" Diill Chuck, 3ph Emm
Startrite Marcury Fillar Drll, 3ph

Clearance of Maddings, Startnite, Frogress, Tauco, mmmmur&m
Dxills Choice of 25 all Three Phase FromE 35.00

MILLING MACHINES:

Emeo PC Mill 55 CNC Milling Machine. 1ph, Bought New Year 2000 St As
New & Unused. Makers Stand. Manuals etc 50.00
Denford Novamill CNC Bench Top Vertical Ml 1ph, VG0 Manuals, 1996

Msthing £3000.00
Chick Step Milkng Attachment for Small Lathes, Callts, 1ph, Case, VGC £ 500.00
mun.i;mu mwlm 1ph, 6C £1250.00
ickmond No 1 Universal tal, Swived Tabdo, 35h € 550.00

Turret Mill, sns‘ DRO, PF.Single Phase From Now ~ £2250.00
Alexancit 24 Dio Sirker/Engravet, Single Phass, 240 Wit VGC £ 750.00
Denford Triac CNC Viling Mechine, Auts Tool Cenger, 3ph, Tooling, Faults: £2000.00
Torn Saar Univirsal Milling Machine, Swivel Table, Powes Feed, Coolart,
Tureet Fyps Haad, Plain Vertical Head, Horizontal Arbor & Support et Rotary
Table, Diviing Head, Slotting Head, Autolock Chuck, Maching Vice, Excellent
Conditien,

3ph £3500.00
Usor Meade Dlock Gear Cutting Engine, High Quality, Mainly Swiss Bits £2250.00
Vicseoy Horizons Veetical i, 3MT Spindle, Swivel Heod, 3ph, VBC  £1250.00
Warco B Speed MT MI/Dril, Stand, 1ph, VGC £ 52500
Warco MOSON Mill D, Stanel Vico, Dhuck, 1ph, Inmaculata £ 600.00
KR 3000 Turat Mill Vaviable Speed, Powee Feed Table, DRD, 40 INT Spinds,
Vica Colet Chock, Light, Coolant, Excellont Condiion, 48" x 12 Table, 5K, 3ph

£3750.00

Bridgepeet Turret Mil, @ Spincle, Belt Changs, Low Line Mater, 30 £1250.00
Ajax Tt Ml PFoad, Coolant, Light, 3ph, 40 Int Spindle, Imperial ~ £1650.00

Habbymat BFEGS Milling Head, 1 MT, 4 Cutter Holders, 1ph £ 335,00
BCA Jig Boror/Mll, Stand, Collets, 3ph, £1250.00
BCA Jig Boear/MEl, Stand, & Collets, Keyless Chuck, Vica, 1ph £1250.00
BCA Jig Boeor/ Ml Stand, 11 Collets, Drill Chuck, £1450.0

Boxford VM30 Wariable: Speed Mertical M|II:I]INTSpndB\VM.NIuM
Ih £1500.00
Eliott O0 Omnimill, Vertical/Horizontal, 3 MT Spindle, Collet Chuck, Vice, 3ph
£1750.00
Tom Sexior Vertical Milling Head, ZMT £ 500.00
Tom Senior Magor, Tumet Type Wertical Head, Refurbishment Needed, Runs
Well, 1 £1250.00

ph
Tom Sesnior M1 Horizortal WG, Arbor Support and Arbor, Coofant, No Motor
£ 275.00
SIP MillyDrill, NEW, 1ph, 3MT £739.00
Stand For Above E 14500

'Wahli 56 Gear/Pinion Hobber

Makron 73 Gear Hobber

Strausak Gear Hob Sharpener
Gravagraph Modiel TV Wl Exuippec, 1ph, Excellent Condition

£1000.00
£ §50.00
£ 30.00
£1250.00

Alexander 28 4 Spindle Engraver, £1250.00
Hauser 3BA Jig Borer, 3ph £2000.00
Hauser 2 BA Jig Borer, £1500.00
Bechler Pinion Leaf Cutting Machine £ 450.00
Connact CNC WImalWLAmlameml Faults £1250.00
Tom Serior M1 Longs Sorows & Nets, Imp £ 100,00

1BT-E10, 18T-E11, 20TE1 LT, 22711, 23T£11, 24T£11, JBTE1, 29T
EN1, TN, 3012, 3TE12, 30TE12, 351602, BWTEI12TE12 38T-E14,
AOTE14, 41TE14, 4ITE14, 44T.E14, 4ST-E18, 46T-£14, 48T 14, SATEIS, 52T
£15, S3T-E15, HI-E15, SBTE15, S9TE15, BOTE15, 64T£15, TIT-£18, 751418,
T9T-£18, BOT-£20, B8T-£22, 100T-£25, 123T-£30, 100/127T Compound Gear-£55,
1271357 Compound Gea - £55.00, 54/1 8T Compound Gear£30100, 72187

cwwdmmmTMumsm £ 1200
Benford M; Your Lathe” N pies & Drawings & Pats List £ 25.00
Benford 4™ MWMDMM E 1000
Benford 5° Chuck Backplates, New £ 000
Benford &7 Catchglate E 1500
Pratt Burrerd 4° 4 Jaw Chuxck E 7500

Bandued 5”4 Jaw Indspendent Chuck, VG Fitted Baxford Baciplate £ 10000
Tecimex 6" 4 Jaw Indspandent Chock Fitted Buxford Backplate, NEW € 155,00
Baord Lathe Cabinats, Cupboards, Cootant Tari, Tray, Iceal for Many Small

Lathes £ 100.00
Headstock, Saddle & Apron Parts Avelabla £POA
4 Yy & 5 Tailstocks. E 12500
Benford Change Gear Cover £ 4000
Beuford Change Gear Quadrant £ 1500
Beford Topslide Assembly £ 4500
Bonford T-Shatted Boring Table, 8 '/+™ 177, Fits in Place of Cross Slide, NEW

£ 13500
Biouford Power Crossieed Saddle Assembly £ 15000
Bendord T-Slotted Cross Skide, NEW, Fits ALD, BUD, CUD, TUD, Models#, B & C

£ 12500
Beord Micrormetor Carriage Stop £ 6500
28 Metric: Bexford Collets from 1mm-12 Smm x (0 Semm, Drawhar, Adaptor &
MNese cap £ 300,00
15 Barford Collats, VGC, 1/16° = 1" £ 17500
Biooord Taper Tuning Attachment. Complete £ 30000
MYFORD SPARES & TOOLING

Gears:

mﬂ}. NTET.00, 22TET.00, 24TE7.00, 25TE7/50, 26TE7 50, Z77TETS50,
267TER.00, 23TEB.00 30TER.00, 31 TEAS0, 32TED.50, 33TER.50, SATERTS,
35TE9.00, 36TE9.00, 37TE9.50, 38TE9.50, 39T£9:50, 40TED.50, 42TEDTS,
A3TEI0.00, M4TEN0.00, 4STE10.50, 46TE11.00, 4TTEN.00, 48TE1.00,
5OTE3.50, S1TEN3.50, 53TE14 50, S4TE14.50, S5TE14.75, SETENS.00,
S3TE15.00, S8TEN5.00, S3TE15.50, GOTE15.50, 61TE16.50, BITENG.50,
BITET7.00, BATENT.00, G5TENB.00, GETE18.50, POTENR.50, TSTENAE0,
BOTE21,50, BITEZ150, BSTE24.00, UTE24.00, 1TE2S.00, S5TE26.00,
100TEZ7.00, 127TEIS.00

Matric Conversion Set,Lomprises OQuadrant, Gears, Spacers and Studs, NEW

£ 18500
Myford 3 Point Seeady, NEW £ 10500
Myford 2 Point Seeady, NEW £ &0
Mylord ML7 Long Cross Slde, NEW £ 10500
Myferd Super Manual Ine Gearber Info £ 100
Tocimex 100mm 3 Jaw, Myford Mount, NEW £ 12500
Toclmex 160mm 4 Jaw Ind Chock, Mylord Direct Mownt, NEW € 14500
Myford 7" Facepkate £ 3000
Myford 3™ Facepkate £ 4000
Myford 4 1 Catchplate £ 1500
Myford 4 Chuck Backgiate £ 1800
Myford 5 Chuck Backglate £ 000
Miyford MAT3 V Block £ 1200
Myford Crass & Tep Slide Fitted Single Foolpost, Lata Typa, Uruzsed rmw
Myford Super 7 Tadstack £ 17500
Wyord MAL7 Sedcle/Aprcn zlzato
Myford WAL7/Supes 7 Lathe Bed (well used) £
Wford Super 7 Catinat Stand with Cupboard, Austy Bottom Edge, Lwaad
£ 20000
Super 7 Saddle, Apron & Cross Slide £ 25000
wmnmum&mmmuimnammmm £ 4800
Myford Diniding Head & 4 Platos. Origisal Box, WEC £ 4500
Mylord Part No 1430 Series 7 Leadserew Handwheel & Pointer £ 2500

Myford 6 Station Bed Mounted Capstan Artachment, fits MLT or Super 7 £ 550.00
Myford Spindle Nose Collet Set, 16 Callets, Chasing Tool & Nosa Cap £ 22500

Mylord Coolant Uit 1ph £ 17500
Mylord Multi Positon Rear Mounting Caniage Step £ 15000
Nylord Rear Toclpost £ ®00
Mylord Swiveling Vortical Side £ 22500
Mylord Hand Chisel Flest Set £ W00
Mylord Lever Cp Collet Set & Collsts, VGC £ 20000

andmtools

selection from current stock

email: sales@gandmtools.co.uk

Abwood 4" Swivel Milling Vice,
Good Condition.

£125.00 plus vat £1050.00 plus vat.

Apex Swivel & Tilt Vice,
{copy of J & S), Unused

£125.00 phase

Boxford T-Slotted Boring Table,
For bering on the lathe,
New
£135.00 plus vat.

Gears, 1ph
£1250.00 plus vat.

Boxford AUD 5" x 22 Centre Lathe,
1ph, Well Tooled, Excsllent,
£1850.00 plus vat.

Lathe,

£1250.00 plus vat.

Boxford T-Slotted Cross Slide,
(use exising nut) New Fits All
Models.
£125.00 plus vat.

E 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

D)

Telephone 01903 892510

fax 01903 892221

Cowelss 90 ME Bench Lathe, Excellent
Condition, Well Tooled, 1ph

Harrision M300 Centre Lathe,
6" x 25" Centre Lathe, Tooled, 3

Myford ML7R Lathe,
3 1/2" x 19", Stand,3 Jaw, 4 Jaw,

Myford Super 7 3 1/2" x 30" Bench

3 jaw Chuck, Toolpost, 1ph

Quick step milling attachment, boxed
with collets, very good condition,
single phase,

£500.00 plus vat.
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CHPOANDS

ENGINEERING SUPPLIES

PHONE FOR SEE US AT OPEN WEEKEND
YOUR FREE DONINGTON NOV 26 -28TH
120 PAGE CATALOGUE SANDOWN LOADS OF
01582 471900 + ALLY PALLY BARGAINS

ALL THESE MACHINES ON SHOW AT OUR NEW PREMISES

CLARKE VARLABLE SPEED LATHE

259MM BTN CENTRES
SWING - 153MM

POWERFEED/SCREWCUTTING INC
MILLING ATTACHMENT AVAILABLE

CLARKE 12 SPEED

CLARKE & SPD LATHE C/W MILL HEAD

CLARKE 300M VARIABLE SPEED LATHE

300MM BTN CENTRES
SWING - 180MM

POWERFEED/ SCREWCUTTING INC
DIGITAL READOUT KIT AVAILABL

CLARKE MICRO
MILL/DRILL

DRILL CAP - 13MM
THROAT 140MM
SPEEDS 100-2000
TABLE-240X1 45
SPINDLE MT2

SHOBHA 6" ROTARY TABLE

NEW 3 ROTARY TABLE HZ/VT)

MILL/DRILL TAILSTOCK & DIV PLATE SET EXCLUSIVE TO CHRONOS
: = .
: 3 [ L]
A30MM BTM CENTRES . 71
BRILL CAR, 240 SWING - 305MM Vo \
SPEEDS £0-2150 POWERFEED/SCREWCUTTING IN bt '
TABLE-58 5X190 4 SLOT MODEL jo OVERALL HEIGHT - 11/2"
4 WAY TOOLPOST INC 2MT CENTRE HOLE .
SPINDLE MT3 CENTRE HEIGHT - 11/2
MOTOR-3/4HP SHOWN ON OPTIONAL STAND ETAILED MANUAL Code XP1 it P SranetieTl £60.08
—
e
g\l %
“
;35 7 Code ITEM PRICE
= XPT4 HVA TABLE S12500 £115.00
Code PRICE — Code PRICE XP15 TSITAISTOCK £48-60 £49.95
XPT7 jure€a’ £194.00 ¥P3 et £79.95§ [XP16 DPIDIVSET  £5888 £30.95
VERTEX K TYPE MILLING VICES!! ‘ TOS SELF CENTERING CHUCK_S CHRONOS IMPORTED CHUCKS!
V 31AW SC 3lAawW SC
TYPE  PRICE Code  TYPE PRICE
Code ITEM PRICE XP67  100MM :ggigg XP73 m Eﬁgg
XPB  HVé TABLE SHed-00 £125.000 | xpss 125MM  £69.95 XP74 125MM  £59.95
XP9 TSI TAILSTOCK £68:00 £47.95 AJAW SC W IN
Code JAW WIDTH PRICE XP10 DPIDIVSET  £6800 £37.95 e TYPE  PRICE éﬁ?%m
4 (K4 £69.95! ¥P11 HV8 TABLE £323500 £192.00 £69.95 £49.95
CG7 5 (K5 SHos00 £79.95! ¥P12 T52 TAILSTOCK &40 £58.00 XP70 100MM £72.00 @& J(P?é 100NM £56.95
CG8 6" (K6 Sa-00 £99.00!! [ XP13_DP2 DIV.SET _ £40.00  £52.00 XP71 125MM  £79.00 XP77 125MM  £64.95

WERTEX UNIVERSAL CUTTER GRINDER

Code
XP131

PRICE
i

£985

GLANZE INDEXABLE BORING TOOLS

Code SHAMNK PRICE

GI& EMM S2605  £16.95
GI8 8MM 2685 £16.95
GZ10 TOMM £24-05 £16.95
GZ12 12MM 2805 £17.95
GZ16 16MM £23-05 £18.95

GLANZE INDEXABLE PROFILING TOOLS
C/W 2 TIPS

i

Code  SHANK  PRICE

PROE  &MM &GOS  £17.95
PRO8  8MM £31-35 £18.95
PROIO  1OMM Fad4s  £21.00
PROI2  12MM £dé-45  £25.00

GLANZE RH TURNING TOOLS C/W 3 TIPS

Code SHANK  PRICE

EMM E2306  £16.00
SCL8SP  8MM £23:00  £16.00
SCLIOSP 10MM  £2480  £17.00
SCLI2SP 12MM  £24805  £20.00

2" BORING HEAD SET C!‘W TOOLS

ACCEPTS
1/2"
TOOLS

=
SET OF 9 TCT BORING TOOLS

N 50

———ee Sesmwm 0 Sm——ss S Sssss o8
SET OF 3 TCT INDEXABLE BORING

BARS '/: SHANK

S
——rum
S

FLUORESCENT MAGNIFYING LAMP

&

Code FITTING PRICE 0
CGI MT2 £59.50 ))Eg}gé }é%m £15.00 s .
CG32 MT3 £69.50 £12.00 e PRIC Cod e
CG33 RE £69.50 XP163 12MM  £15.00 XP164 L4606 £39.95!! e A
SET OF 8 RIVET SNAPS ?;;#NEE.:E BA BOX SPANMERS RECTANGULAR MAGNETIC CHUCK 4X7* STUB ARBORS FOR 1" BORE CUTTER ETC
1/32-3/16-1/16.-3/32-1/8-5/32- 3/16 - 1/4 Setof 6 0-11 BA &iio -128A
Cod Pri S SIZE PRICE
Bica G234 zrl';oo G235 mr;on cake BRICE m % siaase £28.55
£2200 £18.0011 BOTH SETS ONLY £25.00 - CODE CG236 | | %575 855,00 wis2  re S

C
G2t
T
VISA
s ey

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




SET OF 38 TCT LATHE TOOLS!!! NEW - SET OF 8 CARBIDE BURRS BOXED SET OF WAVY PARALLELS | | NEW SOFT BLANK END ARBOR WITH
c : LARGER 1 1/8" DIAMETER END - 2MT -
e A ! TAPPED 3/8 BSW
R
B
Code SHANK PRICE :
XP18 14 £22.00 .“- 5 e
XP19 /6 £24.00 SHANK PRICE —— Code Qry PRICE
XP20 3 £27.95 { (I sl ==l 1Code PRICE XP24 ] £6.95
XP21 2 £34.00 . }fi caros 118 w98 £29.95!4 Ixp2s SETOF 5 £26.95
? DRILL CHUCK WITH 2 or 3 MT SHANK & DEBURRING TOOLS
S L m [1/16x1/161H5
szg B‘ 6 6x 6 569.?5 e o ol SHN.‘:-.NK 2@ g% ., B
XP28 I/ G 1/32 £89 95 VS o XP3T 2ZMI .95 ode
XP29 655§_/16 11/16x1/64_£199.00f £69.95 XP31A 3 MT £22.95 P65 EIB05 £16.95
115pc HSS PRECISION HSS MICRODRILL SET WITH 2,3MM STAINLESS STEEL DIAL CALIPERS - 2 BORE GAUGES
GROUND DRILL SET SHANK SIZES 0.5 - 2.2mm YEARS GUARANTEE
1/16-1/2 X 64THS - LETTERS A-Z - i : :
NUMBERS 1-60 IN METAL CASE : :

Code Price XCQdPI 06 %PERIAL % £12.00 %]d'&g WTTYP 9 HOLE GAUGE SET %En;
XP32 £59.951! P33 £785  £6.95!) IXP107 150MM METRIC £32.50 £12.00 il £12.00/
PARALLEL LATHE TEST BARS VERTEX COLLETS SETS WITH HOLDER [ | SETS OF HS5 PRECISION GROUND SET OF 12 BRAZED TCT LATHE

DRILL SETS IN METAL CASES TOOLS!!
INCLUDES BORING & THREADCL{.ITI’ING TOOLS!
- T T
o '!E 1M
Code  SHANK ST S
CGl84  2MT Code SHANK PRICE
CG185 3MT G55 £25.00

7.5Q L3580
CG56 5/.5Q £3500 £25.00
CG57 3/.5Q £35-086 £25.00
CG58 1/.5Q £4500 £35.00

QUAD HEAD TAILSTOCK DIEHOLDER
13/16 -1" -1 5/16 -

8 Bcyciaxens  Eesel | WWW.CHRONOS.LTD.UK

Code  SET PRICE
co19r 10rcMIzERIS 1lovm  ses s |IE3S BRSO Ba00e
Code SHANK CG200 15PCMT2ER252-16MM  &+a8 21550 | XP3g  41PC 6-10MM X 0.1MM £45.00
mz ZMI CG201  18PC MT3 ER32Z 3-20MM  buve E£18 XP3%  &0PC 1-60 MUMBER DRILLS £20.00
CG183 3MT CG202 18PCRBER32 3-20MM  &asa e1aq ] XP40  26PC A-Z LETTER DRILS £29.95
NEW BOOK - MILLING BY PISTON TYPE QUICK CHANGE TOOLPOSTS R8 COLLET SETS SPECIAL OFFER MORSE TAPER FINISHING
STAN BRAY REAMERS
STAN BRAYS STRAIGHT SHANK - STRAIGHT FLUTE
DETAILED BOOK EINM - SQUARE END
176 PAGES
HARDBACK —_—
Code SET ' PRICE Code SIZE  PRICE
Code MODEL XP139 T3pc1/87/8x16THS oo £62.95J0CG52 TMT “£9.05
XP137 UPTO 12° SWING m_£99 00 | | XP140 27pc 1/16-7/8 x 3ZNDS  £48 £118 CG53 2MT £12.95
XP138 UP TO 15" SWING £152£105.00 § §XP141  19pc 2-20mm x Tmm S8 £89.0000 CG54  3MT £22.95

COMBINATION SQUARE UNIVERSAL BEVEL PROTRACTOR DIGITAL CALIPER &”/150MM NEW - EXPANDING ARBOR SET
RANGE 0-180 DEG - C/W STORAGE BOX STAINLESS STEEL - RANGE TO 360 GUARA%!E‘?EDED 25%2;2 SuE 1/,-3/8-1/,-5/8-3/.-7/8-1"11/4"
DEGREE - 12”/300MM BLADE LOWEST EVER PRICE!!

A

;l --g
3 g Code PRICE
Code PRICE Code PRICE Tl £3905 £24.95
XP157 E4885 £32.95!1 XP153 £4295 £29,9511
PRECISION DIAL TEST INDICATORS CENTRE SQUARES - HARDENED & 60 KG MAG BASE SPECIALS NEW - SET OF 5 INDEXABLE
TEMPERED - TOP QUALITY LATHE TOOLS 10MM INCLUDES
A BORING BAR (8MM)
Code WITEM Price
CG147) MAG BASE s1a.sq | Code XP96
CG148 MAG BASE & 0-1° Gauge £22. PRICE
Code TYPE PRICE Code  BLADE PRICE CG149 MAG BASE &0-10mm sozod |
XP138 METRIC £ £19.50 |XPT54 80MM £55 £5.50 CGI50 MAG BASE &osﬁnmg:::: s3s0d | S2896 £22.95 |
XP159 IMP £2005 £19.50 f§XP155 140MM £8.95 £7.95 CG151 MAG BASE &0-2" Gauge  £35.

SECURE ONLINE ORDERING AT WWW.CHRONOS.LTD.UK

== PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND) ~
(- CHRONOS LTD, UNIT 14 DUKEMINSTER ESTATE, CHURCH ST, DUNSTABLE LU5 4HU LJ

Tal 01 RR')\ AT1000 Cawv (N1599) 47107n wananar ~rhranac 1#4 bl




= CLASSIFIED

Advertisements

Send to Model Engineers’ Workshop Classified Department, Highbury Leisure,

Berwick House, 8/10 Knoll Rise, Orpington, Kent. BR6 OEL Tel: 01689 886650 Fax: 01689 886666
All Adve rtisements will be inserted in the first available issue. There are no reimi

ents for cancellati
All advertisements must be pre-paid.

The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements by people who sell goods in the course
of business to make that fact clear. Consequently all trade ads in Model Engineers” Workshop carry this T' symbol

IMODELS - MATERIALS - EQUIPMENT

ALL MODEL STEAM
ENGINES REQUIRED

Any gauge, any condition including static
models, unfinished projects OR JUST
PLAIN WORN OUT!

Also Stuart Turner, Bing Marklin, Traction
Engines and Boats.

Even complete collections. Will call and
pay cash

Distance no object!!

Tel: 01507 358808

|:|¢II‘|=I!

A DOWN TO EARTH PRICES NOW

- The Choice of discerning engineers

.4

These machines win on performance
DON’T MISS OUT, we're
rated specialists nationwide
Private Modelmakers, Industrial Concerns
and Schools loyally served, supported by
masses of appreciative letters from our customers,
from over the entire nation, for all to read when visiting.
30 years establishment, as lifelong toolmakers &
retailers: A well proven combination for offering best
possible service & advice, with no fuss & misleading doubts.
I not served by us before, TEST US for an initial infroduction.
Just 27p SAE will bring you & most in-depth informative brochure,
_ followed by a FREE Clarke's
impressive 2003 195 page A4 colour catalogue.
SHOP AROUND by all means  Enjoy an impressive demonstatration
s0 would we, but these c
offers should apply

"0 PAISLEY

e, VAT BETHERE IF YOU CAN

Cl3ggy
& carr. 195 Leylands Road, Burgess Hill,
cL430 £565 MTAC)COHJ?E '.IEatLSJssex AH15 8H Fid

cL500M £650 Tel: (01444) 242266

HUGE
STOCKS

pressures, The lookalies h
welll scrutinized and not our choice,

mi when
ordered to PAISLEY'S
come carriage free

& VAT paid, direct from

Clarke's Main Warehouse. CL300M £360 Give us a ring for a chat - VISITING BY APPOINTMENT

Maobile
07745697290

SOCKET SCREWS
Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW, UNF, UNG
%=  Hexagonal & Slotted Screws Nuts & Washers,
Dowel & Spring Pins. Dormer HSS Taps & Drills, Draper Tools,
|NO MINIMUM DRDER PROMPT SERWICE

PLEASE MENTION MODEL ENGINEERS WORKSHOP WHEN

REPLYING TO ADVERTISERS

You will not be disappointed, Refund guaranteed, -@q § j
Emkay Screw Supplies (MEW) .
74 Pepys Way Strood Rochester Kent ME2 3LL

or Tel: 01322 554516 anytime

Send 4 x 1st class stamps fior our latest catalogue
Special offer***** Workshop Discount Pack * ** ** PRECISION MACHINING
30 different packets of socket, hex. and slotted screws FOR MODEL ENGINEERS
Pack1.BA 8BA to ZBA.
& i
Pack 2. Metric M2 to M6 Trade enquiries welcome. Est. 36 years.
Catalogue value of pack is over £35.00 j f @/) d : y D '.AM ON D WH EELS
|Eitheer pack on offer to you ’i; a ﬁ i V\::rlltqe Gc.i PEI;ur'r:e frsaiis AN S ok -
for only £24.95 + £2.95 p/p & 137a Erith Road, Bexleyheath, hapes for all machines:
Send for this offer and benefit fr
u£ful2{nc=(socf} Secrr:\ls in your w?)?;:h:iry "’%i Ej’& Kent DA7 6BT Quorn, Worden, Stent, Bench Grinders

Prices from: £34.95 me var

Email: emkaysupplies@onetel.com

Tel: 01634 717256  www.emkaysupplies.co.uk Mail Order Only|

——T OO0OLCO

The home of good 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
Imporant: Phone for opening times before trave lling.
(Just 4 miles J13 M5 Matorway) Tel: 01452 770550
E.Mail: sales@toolco.co.uk Fax: 01452 770771

All 3',”g LOCOS WANTED.
Tich, Juliet, Rob Roy, Firefly,
Jubilee, Maisie, Doris, GWR Hall,
Britannia, Hielan Lassie, etc.
Partbuilt or finished. Nationwide Coverage.
Complete workshops also purchased.

Please telephone Graham

0121 358 4320

-’
i

—

WE BUY, SELL & EXCHANGE
TOOLS, MACHINERY, MATERIALS, PART BUILT

WORKSHOF’TOOLS MACHINES, MODELS
ANTED — WE COLLECT & PAY CASH

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 0118 903 4881

Fax: 0118 903 4882

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

BOOST HAS BEEN MANUFACTURI
PHASE CONVERTERS IN THE U

HIGH QUALITY
SINCE 1957

M.E. SALE & EXCHANGE

TODAY

Compass House, High St., Rotherfield, Sussex.
Phone (01892-85) 2968
Long S.A.E, for List

MAKE
THAT
CALL

WANTED Old model aeroplane engines, kits,
magazimes etc by aeromodeller/collector. Please
phone 016089 775245

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 041427 8842319




CHFOM0S

WE HAVE MOVED!!

TEL: 01582 471900 FOR YOU FREE 125 PAGE CATALOGUE

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

FROM SEPTEMBER OUR NEW ADDRESS IS:

CHRONOS LIMITED

UNIT 14 DUKEMINSTER TRADING ESTATE

CHURCH STREET
DUNSTABLE
BEDS LU5 4HU

BROWSE OUR NEW ENGINEERING SUPPLIES SHOWROOM AT OUR NEW 6500 SQ FT
PREMISES!! PLENTY OF FREE PARKING AND VERY NEAR THE A5 AND M1 JUNCTION 11

s
VISA astercard
Sy

(24 hr update)

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.

NEW!

speed controller and motor combination.

L Call us now for more information
and friendly advice on

01925 444773

or visit www.newton-tesla.com

The new CL range features start,
stop and emergency stop buttons
and speed control with forward,
reverse and jog. It comes complete
with high quality motor and is ready
to mount, plug in and go!
{"{".’,’ TS

- .
;J}!z:/-;.__ 5588

The Drivirg Foree in Autamation

- Lower cost, compact, high performance

Unit G18, Warrington Business Park, Long Lane, Warrington, Cheshire WA2 8TX, UK

MAKE
THAT

CALL

TODAY

From only
£390 inc VAT

Operate three phase machinery from your
single phase supply system.

Transwave

COMVIRTERS

www.powercapacitors.co.uk

Power Capacitors Limited

30 Redfemn Road, Tyseley, Birmingham B11 2BH
Tel: 0121 708 2811/0121 708 4522 - Fax: 0121 765 4054
E-Mail: transwave@powercapacitors.co.uk

LOOK
MODEL MAKING METALS

Ygin. 10 12in. dia. bright steel,stainless steel, bronze, spring steel, brass,
aluminium, silver steel, steel tubes, bolts, nuts & screws, lap dies +
dirills, 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/hisa welcorme
Send now for a free catalogue or phone:
Milton Keynes Metals, Dept. MEW,

Ridge Hill Farm, Little Horwood Road, Nash, Mrﬂnn Keynas,

MK17 OEH Tel: |l)1 296} ?|38!II Fax (01296) 7413032

WWW. co.uk

email; sales@mkmetals.co.uk

Wanted: Honda GX140RX engine, 144 CC OHV.
Must be geared version 2-1 ratio. Tel: 01902
459111 (Bilston).

Wanted: For Raglan Little John lathe. Worm Box
and Control lever. Tel: 0191 5652505 (Sunderland).

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

All 5”g LOCOS WANTED.

Hunslet, Jinty, Simplex, Speedy, BR Class|
2, Horwich crab BR 8400 tank, Maid of
Kent, Black Five, Jubilee, Royal
|Engineer, Bl Springbok, Torquay Manor,
Castle, A3/A4 etc. Partbuilt or finished.
Nationwide Coverage.
Complete workshops also purchased.

Please telephone Graham

0121 358 4320

TOOLS PURCHASED - hand tools & machinery
whole or part collections — old and modern. Will
call. Tel: Alan Brysan, Taunton (01823) 288135,

PARTBUILT MODELS BOUGHT. All
locomotives, at any stage of
construction. Completed models also
bought regardless of condition. Traction
engines and all Stuart stationary
engines wanted - beam, wvertical,
horizontal etc, part built or complete.
Will travel any distance. Please
telephone Graham, 0121 358 4320. (T)

PHASE CONVERTERS

2HP TO 50HP

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

240v single-phase supply.
For further details contact:

Motorun Phase Converters
23 Waldegrave Road, Teddington, TW11 8LA
Middx. Tel: 020 8977 0242 Fax: 020 8943 3326

Ansaphone Service After Hours

“Indexing Without Pain

The Taig Lathe by Tony Jeffree.
£15 + £2 P&P from DivisionMaster,

o ¥

&, | or Peatol Machine Tools, 19 Knight-
N, 53 low Road, Harborne, Birmingham,
— B17 8PS, Tel: 0121 429 1015

DivisionMaster Convert your rotary table, dividing
» head, or dividing attachment to CNC
ALL DIVISIONS from 1 to 9999 - NO GAPS, NO DIVIDING

ANY angular movement up to 360 degrees
Positions to —1/200th degree (with 90:1 worm ratio)
Configurable for drive ratios to 5000:1 and motors to 2A/phase
Stores up to 4 different configuration personalities for different
rotary devices, motors, speed settings etc.
Converted Homge and Vertex rotary tables available to order
Motor mounts and shaft couplings for Homge or Wertex 4 /6 /8
rotary tables, and Homge or Vertex BS0 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

The perfect present for the Model Engineer that

DivisionMaster Lid.,
U.K. Tel: 0161 973 4278 Fax: 0161 973 6534
sales@divisionmaster.com http://www.divisionmaster.com

PLATES, NO HASSLES!

doesn t yert have everything...

I 1a Poplar Grove, Sale, M33 3AX,




ENGINEERS | -. PROJECT MACHINERY

T L VISIT OUR NEW WEB SITE - www.projectmachinery.co.uk

A sample of our current stock includes:
The tool supplier for Professional &

Model Engineers
CUTTING TOOLS: HSS — COBALT —
COATED

Lathes
Emco maximat W10-P, 5" x 22", srew cut & feeds gearbox, powered milling
attachment, equipped inc. Siemens phase inverter
Myford Super 7B, 3 '/," X 19", screw cut gearbox, equipped
Myford ML7, 3 /;" x 19", single phase, equipped

Colchester Bantam 800, 5" x 20", single phase, equipped ..

Drills: Metric, Fractional, Jobbers, Long

Series, Boxed Sets Colchester Student 1800, 6 1/," x 25", equipped, exceptional ....................£2250
Reaming: Metric, Fractional Hand and Harrison M250, 5 ',"x 30, equipped, almost as new condition.................£2600
Machine. Shaublin 135, 6” x 26", super precision swiss toolroom lathe, DRO, &
Threading: Taps, Straight Flute, Spiral Flute, exstensive equIpMent, SUPETD ............cocoweerrccn e £5950
Boxed Sets, Metric, Imperial, Unified, BA.
Dies: Split Dies, Solid Dies, Die Nuts, Metric, il
Imperial, Unified, BA. 138 , - _ »
Milling: End Mills, Slot Drills Plain and Screw Harrison vertical, 30" 8" T, power feed, geared speed change, nice oondmgg?s

Shank, Horizontal Cutters, Slitting Saws,
Collets.
Tuming: HSS Tool Bits, Tungsten Carbide
Tipped Turning Tools, Insert Tools, Collets.
Measuring: Micrometers, Verniers, Dividers,

Semco, (bridgeport copy) 48" x 9" T, power feeds, DRO, crome slides......£2150
Bridgeport, 42"x 9" T, DRO, crome slides, power feed
Arboga Swedish built mill/drill, 24" x 10" T, 3 morse taper ...
EME mentor mill, (same as warco AP2) 30" x 7" T, power feed, quill etc ....£850

Callipers, Setting up Tools N Elliott ‘OO’ omnimill, 27° x 7" T , vertical/horizontal, power feed efG ........ £1150
Workshop Machinery: Lathes, Milling
Machines, Pillar Drills, Band Saws 4
Various

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

Meddings MF4 10 speed pillar drill £375. Edwards 3ft pneumatic guillotine ...£395.
MCR airoblast pressure pot sand blasting unit c/w dust extractor etc. superb

“New" Tool Gatafogue available FREE— | | == Bl | | oo e s e e i £1150
Send for one I‘Ddaj! Powered Swager, CM7RZ, 10" throat, extensive range of form wheels, superb
............. £1100

CHECK OUT OUR SPECIFICATIONS & PRICES
BEFORE ORDERING YOUR MACHINES — Contact

us for a Quotation Part exchanges always welcome, other machines available, can deliver nationwide (High Wycombe)
Part Exchange on some machine tools welcorned

Tel: 01443 442651 Fax: 01443 Telephone 01494 481 682 (day & eves)
435726 Mobile 07770 988840 Mobile 0775 2659904

Web Site: www.engineerstoolroom.co.uk
Email: regpugh@aol.com
UNIT 28, ENTERPRISE CENTRE, LLWYNYPIA

SUBSCRIBE TODAY!!

DON'T MISS NEXT MONTHS MEW

ROAD, TONYPANDY, RHONDDA CF40 2ET : : T
£ 2 ” Non-Ferrous material supplied in all forms, g Lathe Parts and Gears for most makes of
v tailored to your need by size & quantity. machines + accessories and Tooling Special
CLACK-IT? Aluminium, Brass, Copper & Stainless steel. parts made and Reconditioning service.
Chemical Blacking for Iron and Steel. Produces a professional Catalogue f'ree For more information call
satin black fimish in less than 15 minutes, SHE, i
Standard Kit (4 x S00ml) £30.99 P.L. Hill (Sales) Ltd
Large Kit (4 x 2 litres) £71.99 feat Streot. Bradd ;
BL A CEITY for Bras. £31 00 2, West Street, Bradford, BD2 3BS
All prices inc, VAT & Delivery Tell/Fax: 01274 632059
Pixel-Plus, Bryncroes, Pwlilheli. Gwynedd, LL53 8EH Fmailpihillsalesaiool cont wirwnihilleales o s n.latheparts.co.uk
Tel: 01758-730356 Fax: 08700523497 Credit Cards accepted. L, Email: plhillsales@aol.com www.plhillsales.com
Maore details on our website at www.black-it.couk
Digital read-out by BW Electronics. Ref: 332 m
read-out with two 361 clip on sensors, power - - :
STDiy A ot Tar el Ui leerts o) o oot Single machines, models, complete workshops

condition. £275. Tel: 01327 351274 (Northants).

Wanted: Proxxon table saw and jigsaw. Tel: 01327 KHOWIEdgeable and fair valuation
351274 (Northants). .’_ :

Milling Machine, Toy Senior, vertical/horizontal i

e G L, Fast professional removal

head. 3-phase electric. £1150. Tel: 01200 422257
(Lancs).

Startrite bench drill, 5/phase, 10 speeds, 95-3830
RPM, with MVR light and guard - almost new. £395.
Tel: 01332 517439 (Derby)

Wanted: Dore-Westbury MK2 milling machine. Tel:
01223 208069 (Cambridge)

Chester 920 lathe on stand as new. £500. Tel: ge
01493 668358 (Norfolk). s : ot connecte . Dew Forward /Reverse
Myford Super 7 19”7, industrial cabinet, switch. 3-jaw plu : 3 steac cep Catch plate. Cut off
changewheels, 3-jaw chuck, tailstock chuck and slide. Lever collet c s

accessories. £750. Tel: 01225 833079 (Eve - Bath).
BGSC 14" swing, lathe, belt drive, several chucks,
steadies, change gears etc. Good condition. £550

‘<ley  Instant payment

01903 770888

- Micrometers. Verniers. Die holde

o.n.o. Tel: 01884 28197 (Tiverton). & > ; ¢ :
Elliot 10M shaper 3-phase ex-college. Good tools. Thread gauges. Assorted HSS Dormer machine reamers. Tailstock drill chuc
waorking order. Buyer to collect. Tel: 01636 813635
(Notts). There is also a BOLEY LATHE no. 3 as follo
pss slide and Te
Model Engineer Workshop no. 1 - 61, one issue / turning rest. Bearing ased and ch (no play). No motor.
missing. Offers over £200 & postage. World of
Model Engineering, 7 copies, no. 1 - 7. Sensible OFFERS. TeI: 01548 853145 (Pm = S’ Devon)

offers & postage. Tel: 01452 713787




HOME AND WORKSHOP MACHINERY

Myford ML10

QUALITY USED MACHINE TOOLS
144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 SHS.
Telephone 020-8300 9070 — Evenings 01959 532199 — Facsimile 020-8309 6311
stevehwm@btopenworld.com
Opening Times: Monday-Friday 9am-5.30pm — Saturday Morning 9am-1pm
10 minutes from M25 - Junction 3 and South Circular — A205

www.homeandworkshop.co.uk

LATHES

BOXFORD TUD 4 'nm’m!lsiuwﬁ'luﬁ( cabinet stand, hand feeds .. .Choice £385
BOXFORD CUD 41" x 20", MK11 changewheels, 3 jaw elluck cabinet sta still only £750
BOXFORD AUD 41" x 20°, MK11 gearbox, powar croas-feed, jawd'uck anotm «cabinet stand
ma#ynimcmd‘ﬁm!‘."lszs
EOXFORD CUD 5" x 22" MKIIl, cwheals, 3 jaw chuck, 4 way toulmm £1250
BOXFORD AUD 5" x 22" MK111, gearbox, power cross feed, T. sloftted cross slide, cabinet stand i
wery nice
BDXFOHDII:DINDUS‘I‘HI&LS'&':W geared head, gearbox, power feeds, 3 and 4 jaw chucks, cabinet

................ £2450
comﬂes%ﬁ 5":1‘0‘ full , gaared head, power feeds exceptional condition ... £1350
COLCHESTER BANTAM 1800 " % 207, geared head, power feeds, gearboX .......c.u. £1400
COLCHESTER BANTAM 2000, 5‘!3 centre height x 30" between centres, 1 ¥y" bore, 8 speeda (SQ‘EDDOrpm}-

vary nice and latest model made £3750
COLCHESTERSTUDENTSqummn!BUOMIZSpudmm head, gearbox, imperial /

metric, and gap bsddllaldlah.:!.lawd’lldc taper turning, coolant, etc. ..E2,950
€Ol ESTERHASTER$
MASTER SQUARI

"t x 36", g , gearbox, power feeds, coolant...
GOLCHESI TER 6‘-‘ x 36" pracision lathe, gearbox, w\w
post in nice

COLCHESTER MASTER SUJ 61" % 30' lathas (we h&w & choke [ust uming in tan
HARRISON

HARRISON 1
H.R.RHIE-DN 140. 51"

M250, 5°
HA.HHISON M250, 5":( 20“
HARRISOMN M250, 5" x 30°,

po«er'heds 3 and dchucks 3250
bed, gearbox, power feeds, chucks. Acurite |Il DRC on cross-slide, dual dials
in very nice condition £3250
HAHRISONMSCDS‘:&'MI&Mgwwhsm,gem.mluds.sjaw&4wmug?ﬂ
..................... ice £3250
MYFORD MLT 3'/," x 19" lathe, 3 jaw chuck ....... we have a large selection ofh‘ﬂspopd.lrmodﬂfmntsm
MYFORD SUPER 7 3" x 19" changewheels, Sja'wdlu&arhdfloolw i ...Choice £9.50 - £1150
MYFORD SUPER 7, 31)'*1(19'3la\\|chuck. Late model Choice
:!]a'wclluckandh\l-\ﬂ

MYFORD SUPER 7 3°/;" x 31" ch
?wmu 3 jaw enuek and togling
MYFORD SUPER 7B 311, x31" er Cross Feed, 3 jaw chuck, cabinet stand ..

MYFORD SUPER 7B 3';" x 19"

. E2750
stand + splash back and chuck quald also Ioc:klng guards and Imlm and in vnry nice condition oornphm
with hardenad POA

05“03%3516%?' 247, gearbox, dos, GMT tailsiock gte with fixed st
vi x 247, i
8 W MORE LATHES AV/ 1 gy
MILLING MACHINES
ACIERA F3 milling hin W with collets 116" - 5/8 and 2mm - 20mm, suds and light in all
round COMKIION csiaisssssississsmsssnsmssmnssssiiss s £3250

ARBOGA mil drill coming in by the time this advert comes out

BOXFORD VM30 vertical variable speed / 30 INT head, table 21'4" x 6"+ Abwood vice and chuck ...

B;IDg_EPOHTmbdbalhaedzspaod(shonnm)hmd R8 powered head complate with 71/;" mlahgbbd(.

42" x 9" 1able

CENTEC ZB Horizontal, 1" arbor, table powered, 3 phnw

cENTEczB\ferlcanHoﬁzmw quill 2MT head, 257 x 5' table, pedestal moded

ELLIOT MINIBO'RER (Jig ‘collet fixture head with good of collets,

ELLIOT *00° OMINIMILL V/H 3 Morse taper quill universal lleeﬂ, 28" x T'y" poumed Iabie

Hmmnmmmlmwm&dm 30" x 8" table

HARRISON horizontal, 31 % 87 p d

HARRISOMN HNV mlmmm&wm 307 x 8" tabla/p =]

HQBB\"MATMMM . Various

VERTICAL TURFlEI'TYPE MILL. AMT, 28 x 7" A favorite mill for mnmmmtmnmmso
with

mw milling/drilling machine .Sﬂ'l'onlymdﬂ'awﬂae
TOM SENIOR ‘E' Type vertical nilng rnaohme 25" x 43" sped'm% designed for the production of small
components, for tool room, research development work. This e:

xcellent litthe machine which others
have tried nmp-fmdfalladmhamhw hnmmrmmwmswmhnofmmhslwnnmm
g for the p buyer and will probably never be

Tom Senior M1 horizontal, 25" x 6"
TOM SENIOR M1 V/H, 25" x 6,2
TOM SENIOR ELT MAJOR, 2 MT
VICEROY AEW vertical mill, 30 |

table, 1" arbor

1" arbor.

iil foed head, powomd:!?‘x&‘!; table in
swivel head, powered table 34°x &7,

DRILLS
ASQUITH 14-54 001 Mk2, SM'I'mdial dirill e

BOXFO :

FOBCO 4" bonch. g i )

FOBCO 1/ p titing tabie €345

MEDDINGS 1/* i . £245

MEDDINGS 2T dills e

POLLARD CORONA pedssial 11T S From £100
HOP 5008 5 SWAY bench sk able operiad by rack, spead; (16) 165 3000 - Now £173

STAHTRITE Mortury " & speod Donch cil o oY rocks ® £225

—
PLEASE PHONE 020 8300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
DEFINITELY WORTH AVISIT  ALL PRICES EXCLUSIVE OF VAT.

~Q [VB*| DISTANGE NO PROBLEM!!

lathe in
almost as
new condition
on makers

GRINDING f BUFFING

ABWOOD tool and cutter grnder ... e £H25
CLARKSON MK. | Tool and cutter gndwwmm with universal head and Centres...........co i £550
EAGLE 4W wet surface grinder + £725
HERBERT drill grinder +

MILFORD 12" Pedestal Grinder ...
WVICEROY Grinder, pedewl model.

VICEROY Basffers, p 1
MISCELLANEOUS / FABRICATION MACHINERY ETC.
JONES AND SHIPMAN head on AMT £140
BOXFORD LITTLE GIANT toolpost grinder ..... £345
csmscmqnlmaumzmma.k 2B and 2C with adaptar. E750
MARLGO DrO&Ch SOLS (SO% TM BI1G 1) .-vv.ccvvense ssssrsasmrassormssmssermsonsssrmssrmsssn sesssnm sissemiamasissans s .Each £225
COWELLS From £20
RUJH 47 bench belt sander in iiginal condMan s TR s
BOXFORD 4 1" £45 / €85
with T. skotted table £445
o NEW £ 15
£245
ROTATING CENTRES 2MT & 3MT for NEW £40
MECA Mngmadnalm&gaars. banjo .. wery nice £425
BARBER COLMAN CO. bench centres £45
MYFORD 4" & BOXFORD 5 f special £19
HPC TWO STAGE twin large £675
BATY vemier 6" with metric / imperial, origin and absolute buttans NEW £35
EDW. s:sw, % 18g treadie guillotine with all its Stops in very nice order £825
AL Alust in £245
WELLSA\H ﬂ' -
RJH horizontal 4 linisher complete in dust extractor £625
RJH vertical 4" linisher complete with built in dust very nice £750
ABWOOD SWIVEL/TILT 4" vice in all round good condition £245
MYFORD RODNEY milling head to suit Myford ML10 lathe ;;g
£425
From £70
£425
MARLCO notch broaching fixture + noich broach £425
MYFORD vertical slides: just in £140 / 245
BCA 12" horizontal / vertical rotary table.......... £
BLACKSMITH tool and various leathers, tools, tongs: and Various
COPE and DRAG'S / blacksmith frames ...wood £20 / metal £30
FLAMEFAST DS 220 brazing hearth / forge. SPECIAL 2295

ABWOOD SWIVEL/TILT 6° vice in all round good
NEW FROM NEW ZEALAND Machine wice, S5mm. Jaw&nmdalun miniature type ideal for vertical sklssand
smaller millimg machines such as BCA now with the swivel base £134

RJH BT 125 Fretsaw, vadabl;speed
SMART AND BROWN / CLARKSON

WERTEX Dividin
WVERTEX &° - 8" - 10” rotary tables
LOCKWOOD QUAD HEADED 2MT Die Holder
LOCKWOOD QUAD HEADED 3 MT DIE HOLDER.

COLCHESTER STUDENT / MASTER Flound head, face-plates, small / large ...
QUALTERS AND SMITH 6° Hacksaw..............
TRANSWAVE 3HP Converter (including delivery charge from factory)
TRANSWAVE 1.5HP Converter {hduuhg dalivery chargs from factony)
TRANSWAVE MT & RT rotary

CROMPTOM PARKINS ON %/, HP, resiliant maunt, Boxford / Myford Super 7 Type motor
CROMPTOM PARKINSON SINGLE PHASE start / stop switch model DL1 2000 series (4.

We also have a
massive range of
small tooling far too
much to list!!



“We’ve got your workshop covered?”

e 2-Axis DRO from £615 inc VAT
e Made in the UK
e 5 year no-fault warranty

e 10 Micron accuracy CHESTER U.K.

* Myford fitting kit now available O HESTER UK LIMITED LIMITED

A

CONQUEST LATHE
Centre Height 90mm,

MT3 Spindle Taper

Between Centres
325mm, 0-2500rpm
American Built PCB

Board!
Price: £345.00

DB10G Lathe
Centre Height 125mm
550mm Between Centres
3/4HP Motor, 20mm Spindle Bore

Including: 3 & 4 Jaw Chucks, Face Plate,
Steadies, 5 piece Lathe Tools Set, FREE
STAND, Change Wheels & much more...

Price £850.00

CENTURION:

Maximum Swing 420mm,
Spindle Bore 28mm, Lathe Motor 3/4HP
Milling Head motor 3/4HP
Milling Table Size 475 x 160mm

Complete with Powered Cross feed, CFAFTSMAN LATHE:
Leadscrew Guard, Lathe tools, Centre Height 150mm, Swing in Gap 450mm
3 Jaw Chuck and more.. Motor Size 1.5HP, Speed Range 50-1200 rpm X
Price: £1100.00 Complete with 3 & 4 Jaw Chucks, Steadies, 3 = "
Face Plate, Machine Stand & more.. T

Dual Dialled, Powered Cross feed, Back Gear & T- o 12" Slip Rolls .
Slotted Cross slide make this the ultimate model ~ Precision Cast Iron Rollers, Maximum
engineering lathe!! Thickness 0.8mm, Thickness 22swg

SPECIAL OFFER INCLUDING Price £98.95
HALOGEN WORKLIGHT!! (Larger Versions Available)

ONLY £1499.00

Eagle 25 Mill/Drill
Drilling Capacity 25mm, End Milling Capacity

D13R Bench Drill:
Throat 125mm, Capacity 13mm

Table Size 190 x 195mm H80 Bandsaw 25mm, Table Size 190 x 585mm, 1HP Motor,
B16 Spindle Taper Cutting Capacities @ 90deg: Round 110mm MT3 Spindle Taper, Including: Drill Chuck,
5 Speeds, 460-2480RPM Square 100 x 150mm, Motor 550W, Blade Face Mill Cutter Tilting Vice.
(Larger Models Available) ONLY £115.00!

Price £699.00
Call for our FREE 36 page Visit our website Email us at
Colour Catalogue www.chesteruk.net sales@chesteruk.net
Tel: 01244 - 531631 For our Special Offers
Fax: 01244 - 531331 *PRICES ARE INCLUSIVE OF VAT AND DELIVERY UK MAINLAND ONLY*




