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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
45 - 2300 r.p.m.

Feed 0,085 and 0,16 mm

Centre distance 350 mm
D2000E Centre height 110 mm

= T e

{'D3000E |

Centre distance 500 mm
*|Centre height 110 mm
Power 1,4 kW, 230V, 50 Hz
- Spindle speed infinitely variable
#7145 - 2300 r.p.m.
Feed infinitely variable 0 - 250 mm/min

Longitudinal X-axis 600 mm
Transverse Y-axis 140 mm
Vertical Z-axis 280 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
180 - 3000 r.p.m. @

. |Centre distance 350 mm
Centre height 100 mm
Power 14 kW, 230V, 50 Hz | DGOOOE Hi h S eedl
* |Spindle speed infinitely variable ¥ | i

45 - 2300 rp.m.

Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-

lent; no pulleys or belts to worry 5 YE AR Centre disﬁnce 600 mm

about. * Centre height 135 mm

Power 2,0 kW, 230 V, 50 Hz
WARRANTY Spindle speed infinitely variable

100 - 5000 r.p.m.

On All Wabeco Machines [ °osandoiemm

All mills and lathes

can be supplied fully - . ,
fitted for CNC Wabeco produce precision made machines by rigorous

i quality control and accuracy testing. All lathes and mills
machining or canbe 4 packed by an extensive range of tools and accessories.
retro fitted at a later  Wabeco machines are quality rather than eastern quanti-

date. ty. See our web site for details
Pro Machine Tools Ltd
17 Station Road Business Park

. Barnack
- \ Stamford
¢ 1908 L 1,1} ‘"‘-_ REMCN a5 S Lincolnshire
\ ; PEg 3DW
E 3 Tel: (01780) 740956

Hobbymaschinen Fax: (01780) 740957
Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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On The Editor’s Bench

Dave Clark's commentary

The Metalworkers Workshop Part 13

Harold Hall concludes the serigs with
shapers, presses and welders

The C3 Mini Lathe Part 7

Dave Fenner makes a driling attachment,

a saw table and a grinding table

Converting A Myford Lathe To CNC

Part 2

Tony Jeffree moves on to the cross slide

The Practical Engineer
Three simple accessories for a Myford

GNG Milling With Mach 3 part 2

Tool setting

Not Another Toolpost
Another add on for a Myford

Myfords Rule - But Not Always
Improverments to the 'George Thomas'
dividing head

Grinding Wheel Selection,
Safety And Dressing Part 1
The different types of wheels

Insert Tools Part 4
Mike Haughton looks at milling
tools and tips

Rebuilding The Myford
Super Seven Lathe
Part 3 reassembling the lathe

Locating Plugs
Simple aids to seting up

Next Issue
Scribe A Line

Win a book for the best letter and best tip

On the Cover

Turning a steam engine connecting rod using a
‘Gibraltar’ toolpost. See article on page 31.

20/4/08 163510 |
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For the ultimate boost to precision,
productivity and capability. Fitted
and working in seconds, the
Quick-Step Mill will dramatically
extend the scope of your |athe.

{7} Drill, Bore & Tap: Cross Hole, PCD
{7} Mill: Keyway, Gear, Spline,
Castellation, Slot, Helical
Thread/Flute, Hex & Square...
{} Saw: Radial Slitling,
Screw Slotiing
{_¥ Grind: Bore,
Cylindrical,

s | Herningway

Hemingway Kits

126 Dunval Road Bridgnorth Shropshire WAHE 402
United Kingdom Tel/Fax: +44 (0) 1746 767739
Emall:info@hemingwaykits.com

Please send for
a colour
brochure and

price list www.hemingwaykits.com

Jade Products, 43 Long Hassocks, Rugby Warks, CV23 0]S.
Telephone 01788 573056 Telefax 01788 573057

Lathe & Mill DRO Systems
G serics
£47.95

WWW.onyxX- dro co.uk

www.autodarkhelmet.co.uk

2 Axis Lathe Full System £349,95 inci, var
2 Axis Mill  Full System £349.95 inci. vaT
3 Axis Mill  Full System £399,95 jnet. var

Full systems at fixed prices - add only £5.95 UK
postcode delivery charge. Choose your linear scales
from our measuring range of 50 - 1,020mm. Included
are display console, 2 /3 linear scales, scale covers and
all necessary mechanical & electrical fitment accessories
for a professional install te your machine.

MMNMMH e
2 Solar Powered Models

Easy use external rotary
shade contrel #9 - 13

12 month warranty - spare c €

DOF‘IS prices inl. VAT

SX series
£74.95

www.interbin.com
T. 01279 441221

FUSION
FURNACES

Lift-out crucible furnace
Ideal for small scale sand-
castings or art mouldings.
Standard model fired by

Natural Draught Propane Gas <
burner, up to 1000°C. Brass \
18kgs. Aluminium 6kg. capacity. |
Roy Hall Combustion Ltd /
Tel/Fax: 01273 517119 4

e-mail: #
sales@furnaceexchange. com www. furnaceexchange.com

Co?i\a(ert scanned dr_awing/s
to CAD! /

www.softcover.com

cm 364 Milton Rd, Cambridge CB4 1LW, England. Tel: 01223 424342

| ‘ MEW200839_p004 indd 1

Model Engineenng amf :
Small Sca'_l

Apply th %
CGarol White for a
FREE Catalogue/
Price List 48
* Ingots * Safety wear
* Casting fluxes * Refractories,
thermal blankets & bricks
~ * Oil bonded sands/sands

P.O.BOX 21
\\ asher Lane Works, Halifax HX2 7DP.
| Tel: Halifax +44(0)1422 364213 Fax: +44(0)1422 330493

www.johnwinter.co.
B, o Cn]ﬁll: Cﬂl‘()1@"')]()hn\\"ll]t(}l'.(:()..lll'\' .

1/5/08 11:53:53 ‘ |
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What will you do with your

%alit

SIEG KX1 Hobby CNC Mill
Introductory Price: £1,875.00 *
Normal Price: £2,195.00

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

y Time?

SIEG KX3 Hobby CNC Mill
Introductory Price: £2,750.00 *
Normal Price: £3,195.00

Delivery: £60.00 to most UK mainland destinations - Pre-order now for June Delivery.

Features

* Precision Ballscrews

+ Direct Drive Hybrid Stepper Motors

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

* 1x Extra Stepper Driver for 4th Axis pre-wired
with External Socket

Closed Loop Brushless DC Spindle Motor

Toothed Belt Spindle Drive (No Gears)
Limit Switches and Homing on all 3 axes

opto-isolate the machine from the computer
Fully Covered Bedways

» Variable Spindle Speed under Full CNC Control

US design/built C11G Parallel Interface Board to

* Emergency E-Stop Switch v _—_%
« Chuck Guard Switch HIEG
+ UK based on-line support ha™— offC}

Specifications: KX1 KX3

End Milling Capacity 10mm 25mm

Face Miling Capacity 20mm 80mm

Drilling Capacity 10mm 20mm

Effective Table Size 400x145mm 470x160mm
Lubrication Press Button Oilers | One-Shot Oil System
Table travel - X axis 260mm 295mm

Table travel - Y axis 115mm 150mm

Head-Table Distance (Z Travel) | 70-255mm (185mm) |80-355mm (275mm)

Ballscrew Size (Dia./Pitch)

12mm x 4mm 20mm x 4mm

* Limited period promotion subject to availability
* Al prices include 17.9% VAT

E&OE

X axis Motor 1.35Mm 4Nm

Y axis Motor 1.35Mm 4Nm

Z axis Motor 2.2Nm 6Nm

Throat 140mm 190mm

No. of slots on table 3 -(Br_nm) BE (12mm)

Positional Accuracy 0.01mm 0.01mm

Spindle Taper MT2 R8

Spindle Motor 500w Brushless DC | 1000w Brushless DC
Spindle Speed 250-7000rpm 200-3500rpm

Mayx, Spindle Motor Torque | 1.8Nm @ 1500RPM | 5.5Nm @ 1500RPM
Power Requirement | 230v AC 50Hz 230vAC 50Hz
Overall Dimensions (wid/h) 630x630x630mm 850 x 900 x 940mm
Max Space Required (w/d/h) 910x 630x730mm 1145x900x940mm
Shipping Dimensions 76x76x79cm 102x100x112cm
Weight (Net/Gross) 86/120kg 201/240kg

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

10 Archdale Street
Syston
Leicester, LE7 INA

Email:

Tel: 0116 269 5693

Fax:

0116 260 5805
information@arceurotrade.co.uk
Website: www.arceurotrade.co.uk

Arc EuroTrade
cI8 I e
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We are closed on all Bank Holiday Weeken

2 Hm‘mﬁ!

yroM/y Z*/a: 5&5( website for macthines and tooling in the model engneering world!
just a selection from our current stock

Go to the “new arrival” section of our website: www. gandmtools.co.uk for our latest additions to stock.
Check out our ebay shop for many more bargams, go to: www.stores. ebay. co. uk/gandm too!sales

Denford Turret Mill. i3 Schaublin 102N Bench Lathe, 7 Myford Super 7B Lathe, Cabinet
Spindle, Coolant, 9 Speed, Tooled, Excellent Condition, Stand, PCF.Tooling,1ph, Exoellent
3ph, VGC, £2250.00 plus vat. £5500.00 plus vat. £2250.00 plus viat, Condition, £4250.00 plus vat

* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
= All items are subject to availability. * All prices are subject to carriage and VAT @ 17.5%.
*We can deliver to all parts of the UK and deliver worldwide.

* Over 7,000 square feet of tools, machines and workshop equipment.

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

7] Opening times: 9am -1pm & 2pm - 5pm Monday to Friday.

| —— 9am -12am Saturday. —
e-mail: sales@gandmtools.co.uk  Closed Sunday and Saturday web: www.gandmtools.co.uk

Telephone: 01903 892510 on all Bank Holiday weekends fax: 01903 892221

WIN : UDGET
ol G.L.R. DISTRIBUTORS Ltd #fdcer

cata g = Silver steel
4 OR MORE PACKS v et

CARRIAGE FREE Prices quoted below have been reduced from catalogue price length of each size

B.M.S. FLATS DRAWN STEEL ANGLE

AO 1/6x1/4-3/8-1/2-5/8-3/4 £ H3  16mm x 16mm x 3mm, €
1-2-3+3/32x3/4,1. 10.95 20mm x 20mm x 3mm, 25mm x 25mm x 3mm 13.50

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

A2 3M6x3MB8-1/2-5/8-3/4-7/8-1. 08.80 J1 1/16x 28g-3/32 x 28g - 1/8 x 24g - 5/32 x 249 09.10

A3 1/4x3/8-1/2 -5/8-3/4-7/8-1. 11.75 J2  3/16x22g - 1/4 x 20g - 5/16 x 20g - 3/8" x 229 11.30

A4 5M16x1/2-3/4-1-1.1/2 14.55 STAINLESS STEEL ROUND 303 F/C

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

AT 1/2x3M4-1-1.1/2. 23.10 K2 3/16-7/32-1/4-5M16-3/8-7/16-1/2 25.90
B.M.S. ROUNDS BA STAINLESS STEEL HEZAGONS 303 F/C

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

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

B3 58=34=7/8=1. 17.35 M1 152" =193" = 220" = 248" = 275" = 324" 13.85

B5 3/8-1/2-5/8-3/4-7/8-1ENSM 2295 BA STEEL HEXAGONS
B.M.S. HEXAGONS M2 193" - 220" - 248" - 275" - 324" 04.50

Cc1 3/16-1/4 -5/16- 3/8 05.75 BRASS FLATS

Cc2 1/4-9/32-5/16-7/16-1/2-5/8 10.90 N1 1/16x1/4-3/8-1/2-3/4 -1 08.65
B.M.S. SQUARES N3 1/8x1/4-3/8-1/2-3/4-1 20.65

D1 5/32-3/16-1/4-5/16-3/8 05.00 N4 3/16x1/4-3/8-1/2-3/4-1 35.00

D2 7M6-1/2-5/8-3/4 10.90 NS 1/4x3/8-1/2-3/4-1 35.45
BRASS ROUNDS ALUMINIUM ROUND F/C

E1 1/8-3M16-1/4-516-3/8-1/2 16.65 P1  3/16-1/4-516-3/8-716-1/2 13.65

E2 1M16-3/32-5/32-7/32-9/32 -7/16-9/16-5/8 26,50 P2 58-3/4-1 23.75
BRASS SQUARES PHOSPHOR BRONZE ROUND

F1 1/8-3M16-1/4-5/16-3/8 16.00 a1l 1/8=5/32=3/16=1/4 12.70

F2 1/4-5M16-3/8-TN6-1/2 29.20 Q2 5/M16-3/8-1/2 32.95
BRASS HEXAGONS SILVER STEEL

G1 5/32-3M16-7/32-1/4-9/31-5/16 10.95 S1 3/32-1/8-5/32-3/18-7/32-1/4-9/32-5/16-3/8-7/16-1/2 22.45

G2 1/4-9/32-5/16-3/8-7/M16-1/2-5/8 30.50 §2  3mm-4dmm-5mm-6mm-7mm-8mm-9mm-10mm-12mm 19.50
BRASS ANGLE ALUMINIUM FLATS

H1 1/4x1/4 x 1/16 5/16 x 516 x 1/18 Ri 1/8x1/2-1/8x1-1/M4x1/2-1/4x1-1/4x1.1/2 - 1/4 x218.90
3/8x3/8x1/16 1/2x1/2x 116 11.35 R2 3/8x1/2-38Bx1-3/Bx1.1/2 15.55

H2 5M16x5/16x1/16 3/8x3/8x 116 R3 1/2x1-1/2x1.1/2-1/2x%x2 23.75
1/2x1/2x1/8 3/4x3/4x1/8 21.15 R4 1/2x21/2-1/2x3 27.85

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

* Tel: 01327 878988 -+ Fax: 01327 876396 ¢« E-Mail: peteglr@btopenworid.com
Web site: www.modelmakingsupplies.co.uk Send 6 first class stamps for catalogue & Price List
OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 2.00am - 12.00 noon

| ‘ MEW200839_p006.indd 1 @ 1508 11:58:46 ‘ |



can YOU precision weLD
WITH OXY/ACETYLENE?

YOU CAN WITH IHE DHC 2000

welding and cutting torch, an Australian invention nwmlhbh
via secure mail order making it possible to weld Aluminium, Stainless

Steel, Copper, Brass, Mild Steel, All castings etc,, to TIG strength
and quality changing your oxy set into a precision piece of equipment.

Stop sending jobs to specialists and do it yourself,
More technical info and video on our web site at:
www.welddownunder.com
 ++61397510456 - ++613 97510318
wdu@vic.chariot.net.au
Welding Down Under, PO Box 136, Olinda, Vic. 3788 Australia

CLOCK
CONSTRUCTION

Www.ritetimepubﬁshing.comﬂ

| ‘ MEW200839_p007 indd 1

Myford Series 7 Manual + Bradley = £ 9.70
A welcome return of this book, which has been out of print for
some time. This is the ‘classic’ book on the ‘classic" model
engineer’s lathe - the ‘7" series from Myford. It covers the
features of the various models, installation, and how to use the
machine including, for example, milling, gear cutting, taper
turning and repetition work, as well as everything to do with

8 turning itself. Covers the ML7, ML7-R and Super 7 models. And,
of course, a lot of the informatien here can be applied to any lathe.
232 pages, full of b&w photos, diagrams, formulae and charts. Paperback.

How to Run a Lathe + 1942 » South Bend = £ 8.00
For years Lindsay and ourselves sold 1000s of copies of the 1966
edition of this great book = then “South Bend” put the price
through the roof.... But Lindsay has reprinted the 1942 edition,
and it costs less! There are differences between the two editions,
but the main text is identical - most of the changes are in the
photos, with different hairstyles, and sometimes lathes.As a book
1 to keep by your lathe for everyday use, this has no equal - buy

} a copy. 128 page illustrated paperback.

The Amateur’s Lathe + Sparey * £10.70
B ﬂ An excellent introduction to lathes and all aspects of lathework.
Also has a useful chapter for the beginner on choosing a lathe.
Well worth having and, like How to Run a Lathe above, an
essential reference book. 224 page paperback with numerous

The Compact Lathe « Bray + £10.20
Second revised edition of Stan Bray's classic book on using
compact lathes such as the Unimat lll, Peatol, Shearline & Cowells,
now covering the very latest in compact lathe technology.
Compact lathes are inexpensive, self-contained, generally
adaptable to a broad range of machining techniques and thus
ideal for a beginner, or those who have limited working space
who want to do ‘real’ machining, even if the result will be rela-
tively small. This is a great introduction to these wersatile
machines. 187 pages. 145 B & W photos. 23 line drawings and tables. Paperback.

The Watchmaker’s and Model Engineer’s

Lathe - a Users Manual «de Carle « £ 19.50
Classic book on the small and very precise lathes used for watch-
making. It covers most makes of these in detail, with useful hints
and tips on setting them up, and using them. This edition being
extended to cover larger lathes, such as Myfords, Unimats and
the like, which can alse be used for watchmaking, Interesting -
and a lot useful of useful information. 220 pages. Ower 280
illustrations. Hardbound.

| Lathe Operations « 1937 « Barritt « £ 14.45
| Tremendous lathe book giving instructions for specific
=0, . | machining operations. Produced originally by the American
Technical Society and intended for students, you get specific
sections on the lathe, lathe tools and screw threads, plus 50
“job tickets”, each demonstrating a particular machining
operation with both text and sketches of settings ete.You may
not need to do the specific jobs shown, but they really
illustrate a lot of operations you are going to need to do at
some time. |64 page larger format paperback.

Ornamental Turning - 1886 « Evans + £ 18.50
John Henry Evans, the author of this book, was a contemporary
of the Holtzapffels, and like themn was a maker of high quality
lathes, but was also an accomplished turner and, for 33 years, the
author of many articles in The English Mechanic. Here he
presents a concise but complete coverage of ornamental
| wrning, including information not available elsewhere - a
chapter on Dawscn's geometric slide rest, the designs of many
types of apparatus and a brief chapter on electroplating. If you
fancy trying some ormamental turning, this is the best book
available. 282 pages, 192 line drawings, |17 plates. High quality paperback.

i doon NUDELL P e

Mail Order (no stamp required in the U.K.) to:-

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 4UB

Tel: 01373-830151  Fax: 01373-830514
*** On-line ordering: www.camdenmin.co.uk

30/4/08

171621 ‘ |
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TRACY TOOLS LTD.g@»

Unit 1, Parkfield Industrial Estate, Barton Hill Way, Torquay, Devon TQ2 8JG FREE
* Tel: 01803 328603 * Fax: 01803 328157 * Credit Card Hotline: 01803 326430 catalogue
SALWAYS AVAILABLE Websne. wwwtracytools.com email: info@tracytools.com

TAPS £20 SET

My x 32, % %32

ummmmwsummo:zuss?sgmm

26 TPI TAP SET each size) & 26 I'HNES!T‘_JM OR BRASS THREAD Vv 25, Ve % 75, % X 26, s X 26, 11 1. 26

BSF TAP SET (2 Taps each size) & BSF DIE SET: ¥y, '\, o, s, 'y
. BSF TAP SET (2 Taps each size) & BSF DIE SET: "/ %a, Vs, "s, 1"

| 7. BSW TAP SET (2 Taps each size) & BSW DIES; “'s."'n, " o e Yo e 'y

[ BSW TAP SET {2 Taps each size) & BSW DIES: "y by, ¥y "y 1"

9. METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 2,3,4,5,6,7,8,9,10, 12 mim
10.  METRIC COARSE TAP SET (2 Taps each size) & METRIC DIE SET: 14,16, 18, 20, 22, 24 m/m

Sax0q UIPOOM U] J|GEJIEAE OS]

UNF OR UNC TAP SET (2 Taps each size) & DIE SET:0 1o 12 UNF or 1-12 UNC
2. UNF OR UNC TAP SET (2 Taps &ach siza) & DIE SET: 'V, Yy, Vo %, Yy e, 'y
3 WMMMW&MMMQ&ES_H"MHM 1"
4. GAS PIPE SET: Iy, /s, s, 'fs, s, s (2 Taps each size]
15. __ METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES
_&MMMMM.MMME APS £20 SE] DIES £25 §
ENDMILL SET {THREADED SHAMK) [y, *hs, /s, *lg, "Iy, (30, "5 OF (m/m 3,4, 5.6, 7, 8, 10, 12 m/m] £25 EACH SET

l‘& MMM[MML .’J,‘J.L.l,‘f. ’J.. "'ala[_3454 7.8, 10, 12 m/m] £20 EACH SET
9, NDMILL SE] DIA, WI : ADS ! E28SETOF4 |
A 58n‘!!m £30 EACH SET

2,3,4,5,6,7,8,10, 12 m/m] £30 EACH SET
K £6 LoT
No.0, 1,2 M/T@ E18 EA. No. 3 @ £22. No.4, 5 6mT @ £35
ETZSET
£25 SET
IR @EG SETZ T &
@ £25
£12
s - 3 1 - 13mVm @ E16
STAINLESS STEEL DIAl

R '2 IMF, M/M i
34.  DRILLS WITH 'z SHANK %55, ’n’a.’-’: s, 1" DIA @ £18 SET MLSBEI.O'W Vi, DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES
|35, iD - HIGH SPEED DRILL UP 70 ' DIA, [CAN BE USED FOR BORING BARS, OR SMALL TOOLBITS
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OUR SDSG RANGE LAUNCHED AT HARROGATE SHOW... SOUCEIRE. DG Displa"l“' e

o056 LAUNCH SALE

Allendale are proud to
introduce the new
SDS6 universal display
console to our range,
available inboth 2 & 3
axis versions, The
versatility of the SDS6
gives the user milling,
turning, EDM and | - : : :
grinding functions on a . — W Precision glass type scales housed
single console < -y p—— in an anodised aluminum extrusion.

Complete Range Of DRO Sys Scale lengths to fit all machines
to' Bis'[ Please contact us for further details
S
c umat: - This Menth's Readers Offer...

0-25mm Digital Micrometer

£34-95+£4-45p+p =
£29.95 inc VAT + -;.P"!

found on our website www.machine-dro.co.uk Quote issue number on |
Please contact us for a quote and latest special offers on our DRO Systems. ordering.

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

Online Catalogue - www.chronos.ltd.uk

GIIOIGS

Engineering Supplies

SEE US AT THE NORTHERN MODEL ENGINEERING EXHIBITION@HARROGATE MAY 9-11th

GLANZE THREADING, PARTING & PROFILING
LATHE TOOLS SETS

NEW TOP QUALITY INDEXABLE TOOL SETS FROM GLANZE

THIS SET INCLUDES THE FOLLOWING GLANZE INDEXABLE LATHE TOOLS

10/12MM SHANK EXTERNAL THREADING TOOLS HOLDER WITH 2 X 60 DEGREE METRIG CARBIDE INSERTS
10/12MM SHANK INTERNAL THREADING TOOL HOLDER WITH 2 X 60 DEGREE METRIC CARBIDE INSERTS

10/12MM SHANK PROFILING TOOL WITH 2 X SMM DIAMETER CARBIDE INSERTS
10/12MM SHANK PARTING TOOL WITH 2X2MM CARBIDE PARTING INSERTS

777450 1IJMM SQUARE ’£1 15 00
SUPPLIED IN A GOOD QUALITY FITTED CARRY CASE COMPLETE WITH TORX KEY L Al CCOINE K
GLANZE FACE MILL CUTTER SYSTEM
NEW FROM GLANZE. ABSOLUTE TOP QUALITY R ape—

INDEXABLE FAGE MILL CUTTERS AND SHANKS!
SUPPLIED WITH QUALITY APKT 1604 INSERTS AND
IN PLASTIC STORAGE CASES

=ilanze

FOR SQUARING THE HEAD ON YOUR
MILLING MACHINE Mg =

FACEMILL CUTTERS COMPLETE WITH SHANKS REF: SDP 450

CODE SET PRICE

761503MT 50MM HEAD ON 3MT SHANK £129,95 NEW

76150R8 50MM HEAD ON R8 SHANK £129.95 PATENTED

761633MT 63MM HEAD ON 3MT SHANK £144.99

76163R8 63MM HEAD ON RS SHANK £144.99 PRODUCT
IS CODE 773260 ADVANTAGES OF THE SPINDLESQUARE @
~ 50MM DIAMETER FACE MILL GUTTER STD 25MM BORE

COMPLETE WITH 5 INSERTS & A TORX KEY
£110.00

CODE 773270

63MM DIAMETER FACE MILL CUTTER STD 25MM BORE
COMPLETE WITH 6 INSERTS & A TORX KEY

£129,95

CODE 7613MT

3 MT FACE MILL CUTTER ARBOR SUITABLE FOR THE ABOVE
GUTTERS, CAN ALSO BE USED AS A SLITTING SAW ARBOR AS
SPACING RINGS AND KEYWAY ARE INCLUDED!. TAPPED 3/8
BSW FOR A DRWBAR

£29.95

CODE 76163R8

R8 FACE MILL CUTTER ARBOR SUTABLE FOR THE ABOVE
CUTTERS, CAN ALSO BE USED AS A SLITTING SAW ARBOR AS
SPACING RINGS AND KEYWAY ARE INCLUDED!. TAPPED 7/16
UNF FOR A DRAWBAR

£29.95

NEW DRY ACID PICKLING SALTS
500 GMS - MAKES UP TO 8 LITRES

OF ACID DIP SOLUTION

CODEACD100  £12.95

%%

® SELF CALIBRATING UNIT NO NEED FOR ANY
ADDITIONAL MEASURING TOOLS!

® COMES FULLY ASSEMBLED WITH TWO INDICATORS
MOUNTED

® CAN BE USED TO SQUARE ANGLES WITH A SINE BAR.
® PACKAGED IN CUSTOM ALUMINIUM CASE.

® ACHINEST DESIGNED AND TESTED FOR ACCURACY
AND EASE OF USE.

PRODUCT SPECIFICATIONS

® FULLY ASSEMBLED WITH TWO 2” DIAMETER DIAL
INDICATORS 001 INCREMEMNT LEVEL.

® 4" BETWEEN CONTACT POINTS.

® GROUND SURFACE, SOLID STEEL CONSTRUCTION
OF BODY SHAMKTO EMD OF CONTACT POINTS.

® ACCURACY TO 001 INCH

£115

PHONE FOR DETAILED LEAFLET
OR SEE IT ONLINE AT
WWW.CHRONOS.LTD.UK

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

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

R

CHRONOS LTD, UNIT 14 DUKEMINSTER ESTATE ,

| ‘ chronosd.indd 1

Tel: (01582) 471900 5 Lines
Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk
CHURCH STREET,

@)

v

Fax: (01582) 471920

DUNSTABLE , LU5 4HU

14/2/08 15:39:17 ‘ |



4 —
EL ENGINEER

F\?DEL bN(le / 1 : SELECTI muﬂn I “r LENGIN’EERS
WORKS priiizr= 7, EEm oo um  RESHOP o

e - -,
THE PRACTICAL HOBET . THEAL MOBET MAGATINE

ﬁDﬂPTING THE
EORGE THOMAS -
DLVIDING HEAD- |

TURNIN
ATTACH M!NT

- 4 . b % )
A BC COL s e y -‘].‘-“3{]

L |
d‘ﬂl‘ ol tinder "
o 4 5 when you

Subscribe onjine

@ BY PHONE: 08456 777 807 quote ref. E841 @ ONLINE: www.subscription.co.uk/mew/E841
Alternatively, you can complete the form below and return, with payment, to the address provided

UK ONLY SUBSCRIPTIONS: DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODEESA

11 would like to subscribe to Model Engineers’ Workshop for 2 years 11 would like to subscribe to Model Engineers’ Workshop and
(24 issues) with a one-off payment of £63.00, SAVING 30% SAVE 22%, paying £8.75 every 8 months by Direct Debit wxony

X , . Please complete form below
[J1would like to subscribe to Mode! Engineers’ Workshop for 1 year
(12 issues) with a one-off payment of £34.99, SAVING 22% Instructions to your bank or building society to pay by Direct Debit.
OVERSEAS SUBSCRIPTIONS: Q|g|nator 5 reference 422562 "=
11 would like to subscribe to MEW for 1 year (12 issues) with a one-off payment: || Pay £8.75 every 3 months by Direct Debit (please tick) G) Debit

] Europe (inc! Eire) £50.40 [ ROW Airmail £52.80
For all Canadian, North and South American subscriptions please call 001 732 424 7811 or go to www.ewamags.com

PAYMENT DETAILS:

[! Postal Order/Cheque [ Visa/Mastercard [ | Maestro
Please make cheques payable to Magicalia Publishing Lid and write code E841 on the back

Name of bank ..o, R S |

Cardholder's nam... Account holder...................ccoon.. R s s
Card no: (Maestro)

[]|[‘|[[]|[[]|[‘]Us|gnature_ p— DA _i
EXDIY Q18 s SWHCR [SSUR N0, VI AT code| [ [ [ ][ [] Accountnumber| | | | | | | |

Instructions to your bank or building society: Please pay Magicalia Publishing Lid.
Signature ... Date Direct Debits from the account detailed in this instruction subject to the safeguards assured by the

Direct Debit Guarantee. | understand that this instruction may remain with Magicalia Publishing Ltd and
YOUR DETAILS: if 50, detaits will be passed electronically to my bank/building society.

Me/Mrs/Miss/Ms..............ooocooree DB .o SURBME oo Reference Number (Official use only) [ l ] | ] [ [ l | |
Mmmhmhmbuhdmamsmyrﬂamplﬂmu%n ingtructions from some types of account.

Add TERMS & CONDITIONS: Offer ands 158 June 2008, ill beg frst avail issLe. Pleass continue o buy wour

HOB8 ...oooovv e magazine uniil you receive your letter be inwriting o the Puilisher and will not be given on

accounts with less than £20 credit. nﬁadmawgewtmwwlbemdmmmrefuﬂ Refuncls wil only be: given at the

Publsher's sole descretion. mmﬁmmmmwpﬂwbmﬂmmmmmmmm&gmmmp

subscrigtion. ¥ you are also happy for us o from Model Eng

Magicalia Publishing Ltd. pleasemmm Contact by: Eamui '_‘lebphone :Ilnobae Hywmhappybrmbpaﬁyulduh!ls
on o ofher carehully selected about ther prod d senices indicate here: Contact by: 'Jml

Postcode... CDLII'I'W Ctelephona [ mobile. IfyouduNOTwshLBDDw:;:yDuhyPDSTuuml Mioxdal Engi

Workshop and Magicala Fublishing L, please indicate here [ lﬁymmNDTuH!mnmmmﬂuMsmmmmmmlwm

you by POST senvices please &

SEND TO: MODEL ENGINEERS’ WORKSHOP SUBSCRIPTIONS, TOWER
=7 HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF

| | MEW139 SUBS.indid 1




We are nearly into June now and the
Harrogate Show is behind us. | am

writing this in late April before visiting the
show. Hopefully | met plenty of you, the
readers’, you may have bent my ear with
article suggestions or comments on the
magazine. It depends on the response |
got this year as to whether or not | go next
year. That does not mean | did not enjoy
the show, it means that if plenty of readers
spoke to me and useful ideas etc. were
received, it was worthwhile going. Living
in Scotland now, it is about 475 miles to
Harrogate and there are the hotel (bed and
breakfast) expenses to consider as well as
the approximately 1000 mile round trip.
Yes, | can claim expenses back but it all
comes out of the magazines budget. The
more profitable the magazine is, the more
| can increase the contributors’ payments
(every January, | hope) and the better the
articles should be. | will do a short 2 page
report on Harrogate in the next issue.

Myford - thinking

out of the box

It may seem as if the Myford Series 7 is
taking over the magazine. This is not the
case, and if you check back over the last 15
or so issues since | took over as editor, the
Myford has hardly been touched on. | look
on MEW as an ideas magazine, although
some readers will build a project exactly
as described, the benefit of MEW is that
you can take one or two of its published
designs and combine or modify them to
suit your own needs.

A typical example is Tony Jeffree's article
on converting the Myford ta CNC control.
He has written a useful article on a cross
feed power wnit that is just as suitable as
an add-on to a standard Myford lathe as it
is to the CNC version. If you combine this
article with the ‘More Power To Your
Elbow Article’ by David Haythornthwaite
in MEW issue 119, you will probably end
up with a useful power cross feed with
electronic control on your Myford.

| say probably because | have not tested
it yet but it instantly sprang to mind when
seeing Tony’s article. Why does it have to
be a Myford? You could probably use the
same basic design to motorise any lathe.
Perhaps limit switches could be added to
stop the cross slide at the end of its trawvel,
maybe even an adjustable stop rod to cut
the feed off? How about automatic

June 2008
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withdrawal when screwcutting? The
carriage triggers a micro switch and the
cross slide instantly winds out. It should
not be too difficult to figure out.

Subscriptions

Because | work about 6 weeks in advance
of publication date, | tend to get out of
sync with the magazine. This happened
again with issue 138. In Ed's Bench, issue
138, | mentioned subscriptions and the
benefits of subscribing. | get reasonably
regular figures for both newsagents’

sales and subscription numbers and was
pleased to see that although newsagents’
sales were down by about 100 copies,
subscriptions were up by almost the same
amount. | thought ‘great’; readers’ are
reading Ed's Bench and taking note. Then
a little later, | checked the on sale date for
issue 138 and realised that it would not
have had any impact yet because the issue
had only been on sale for a couple of days.
It will be interesting to see the next set of
figures to see if subscriptions have gone
up again.

Back numbers

As editor, | get 16 copies of MEW for
various purposes. | usually use 5 or 6
copies, it has been a lot more at times,

and | was contacted by customer services
to see if | had any spares. | parcelled up

all the issues from 129 backwards and
sent them off. When they are gone, they
are gone. Due to great demand, customer
services have run out of a lot of the

recent back issues, they have sold out
completely. We even called on the services
of Dave Fenner, as he still received his
editors’ copies, to fill a hole in the in house
copies. We preserve one of each copy for
reference and for supplying photocopies.
Fortunately, we now have a full set of back
issues to call on. | do have a set as well

Dates for your diary

Please email david.clark@magicalia.com
if you would like your event listed here.
Please let me know at least 2 months in
advance.

The Merstham Model Steam Show is

on the 17th & 18th May 2008. This is an
excellent day out with all the main narrow
gauge railway traders attending.

The date of the Guildford Model
Engineering Society 2008 Model Steam
Rally and Exhibition has been changed to
the 12th and 13th of July. Don't forget your
Wellington boots.

ON THE

EDITOR’S BENCH

but it is a pain to scan copies when they
are fully bound rather than just in binders.

In the Workshop

It has been very quiet in the workshop
this month. | am still very busy with other
things to get out there. There are two
changes to the workshop this month, |
have purchased from a reader (he phoned
me up) a Clarkson Cutter Grinder and

| also had a short holiday in Poole and
travelled via The Toolbox in Colyton,
Dewon. While talking in general and about
the new CNC series in particular, David,
(yes, another one) the owner mentioned
he had an old Boxford CNC lathe in the
back workshop. A quick look and a deal
was done at a very good price. It was

a Boxford 125TCL and was originally
intended to work from a BBC B computer.
Itis in a reasonable condition and is
destined to be converted to MACH 3. How
long this will take is anyone’s guess but at
a cost of £83, it can stand in the workshop
for a while. | have found conversion
information on the internet and it looks

a reasonably straightforward job. Time
will tell. Perhaps it might form the basis
of a CNC turning series in the future. (Or
maybe a reader would like to write one?)

Articles

| have noticed that we are tending towards
short series of articles rather than the stand
alone article traditionally published in MEW.
This is not too much of a problem now we
are publishing monthly but perhaps some
readers would like to write some shorter
articles for publication. | do have a few that
| hope to fit in soon especially now Harold
Hall has concluded the Metalworking
series. Harold is still actively writing. | have
received 2 new articles this month from
him as well as an updated one to take into
account new legislation.

Bristol Model Engineering and Hobbies
Exhibition will be at the Thornbury Leisure
Centre on the 15th 16th and17th August. |
got totally lost trying to find this event last
year even with the help of an online map
printout. | was so annoyed that after the
show, | went out and bought a Sat Naw.

Warco are holding their open day on the
12th & 14th September 2008.

The Official Model Engineer Exhibition

is on the 19th — 21st September 2008 at
Ascot racecourse. | shall be there manning
the Magicalia stand for the 3 days.

1"
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THE METALWORKERS
WORKSHOP ®

Harold Hall concludes the series with a look
at presses, shaping machines and Welders.

Presses

Except maybe for a shaping machine, a
press is probably the least likely major
machine to be found in the average home
workshop. What then are the reasons for
owning or not owning one?

Purpose

The extent to which a press will be needed
will depend on the workshop's activity but
it is likely that all workshops will find one
useful for the occasional task. In many
cases this would be a task that would be
much more difficult when attempted by
other means. Also, an important feature
of using a press is that when set up, the
intended task can be performed in a
matter of seconds. It is therefore highly
efficient when it comes to making batches
of components.

Bending

Probably top of the list of possible uses is to
bend strip and sheet materials, a task that it
does with ease providing the item is being
made using a bending quality material.

Punching holes

Another frequent use is to punch holes.
This is a particularly useful alternative

to drilling large holes in thin sheet as

this is far from easy. For example, a

15mm diameter hole into a 0.5mm thick
workpiece is almost impossible with a drill
but relatively easy with a press.

Another advantage of using the press to
punch holes is that part holes can be made
enabling slots to be made by repeating
operations at say % of the hole diameter
along the sheet. To ensure the slot is
straight, a fence would be set up against
which the workpiece would be slid. Photo
1 shows an example, but unfortunately the
guide fence cannot be seen inthis asitis
hidden under the striper plate. This
principle can also be extended to make
large rectangular and round holes.

Cropping

Of less use, but worth considering if

batch production of parts made from strip
material is necessary, is to equip the press
with a mini guillotine for cropping parts
to length. With an end stop set, making a
batch of parts all the same length will be
very time efficient.

Do bear in mind that punching holes and
cropping parts to length is not just an
operation to be carried out on metal as
other materials can also be worked on,
typically card, leather or plastic.

Force fitting and removing
Whilst a vice can be used for force fitting
one part into another, this will frequently
not be passible where the component is
large. A press will in this case be the ideal
tool for such an operation.

Press types

Unlike in industry where presses will
often be large and powered, those in the

12
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FPhoto 1. By repeat punching at

about ' of the hole’s diameter, slots
can easily be produced (right of picture)
using a fly press.

home workshop will usually be small
and hand operated.

Fly press

These are made in a range of sizes with
that seen in photo 2 being one of the
smaller ones having a throat depth of
120mm and height of 200mm. This is a
much used, perhaps even abused, version
of this form of press that was salvaged
from an industrial background.

In terms of the pressure provided
(tonnage), it can be seen from the
photograph that the ram is operated via
a coarse thread rotated by means of a
handle. In use, the handle is rotated
quickly so that the energy stored in the
ball, seen on the end of the arm,
provides the power required when the
punch contacts the workpiece. Herein
lies the scope for abuse as the pressure
available will depend on the rate at
which the handle is let fly, (hence the
name of the press, | think). However, the
press in the photograph has a nominal
rating of 3 tons giving it the ability for
example to punch a 15mm hole through
1.5mm thick steel sheet.

The coarse thread that operates the ram
is a square thread but its outer diameter
may have a fine thread on which an
adjustable down feed stop can be set if
provided, photo 3. This can be set to
ensure the punch only just enters the die,
or when carrying out bending operations,
to set the angle of the bend being made.
Fly presses are very robust machines and
even one that has been much neglected
should be more than adequate for home
workshop use.

Arbor presses

These, photo 4 are primarily intended for
assembly work, typically light duty riveting
or press fitting one part into another,

etc., and are made in a range of sizes,

Photo 2. A much used small fly
press of 3 tons nominal size.

Photo 3. A fine pitch thread is usually
provided on the outer diameter to provide
the fine adjustment for a down feed stop.

commonly sizes 0 to size 3 but larger are
also available. Their nominal tonnage
ratings are 0.5, 1, 2 and 3 tons. However,
some tests carried out on the one in the
photograph (size 0, 0.5 tons) showed that
with a larger diameter and longer handle
fitted 1 ton is achievable and without
noticeable stress to the press. Arbor
presses are widely available and at the
smaller sizes, economically priced.
Whilst designed for assembly duties,

Model Engineers’ Workshop
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with a little attention they can carry out
much that a fly press can, albeit at a much
lighter load. The most likely problem will
be the fit of the ram. Readers will, | am
sure, appreciate that when punching holes
the clearance between the punch and the
die will be quit small and if there is
clearance between the ram and the press
body allowing the end of the punch to
wander then the punch and die may foul
each other causing premature weatr.

The press in the photograph originally
only had a gib strip on the front face of
the ram allowing the end of the punch to
move left to right. A second gib strip had
to be added as the four screws in the
photograph make evident. This is a
simple improvement but some arbor
presses are now being advertised as
having two gibs fitted.

Toggle presses

These use a toggle mechanism to

provide the down pressure but due to the
characteristics of the toggle action, near
maximum tonnage is only available at the
point the three pivots approach being in
line. This makes them less useful in the
home workshop and in any case they are
not that easy to locate but second hand is
your main ojption.

Hydraulic presses

| mention these for com pleteness as their
uses are very limited, pressing a shaft
into or out of a gear for example. They
are commonly available and can easily
achieve tonnage’s greater than those
with the other presses mentioned. Their
construction does not lend itself to fitting
accessories for punching holes. Bending
workpiece’s would, | think, be achievable.

Accessories
As with other machines, the press is
capable of very little without some
additional items. Consider first the task
of punching holes where a punch and
die of the required size will be necessary.
Unfortunately, what at first appears to
be an easy operation is not without its
limitations. Top of the list is that having
punched the hole, the workpiece will
be firmly gripping the punch and some
method of extricating it must be provided.
For this to be achieved a stripper plate is
necessary, that in Sk. 1 being typical.
Other provisions provided by this setup
are a locating fence and an end stop to
control the position of the hole relative to
the workpiece’s edge and end. Also, to
limit the physical size of each punch and
die, holders are provided rather than
fitting them directly into the ram and the

Photo 4. A ' ton arbor press.

die onto the press bed. The holder for the
die is frequently called a bolster.

When working with thin material, it will
often be the case that holes are required to
be made in relatively large sheets.
Because of this, the stripper plate as
illustrated in Sk. 1 becomes impracticable
and a stripper mounted off the upper
framework of the press is used. Photo 5
shows an example that also includes an
added support plate for larger workpiece's.

Photo 6 shows a range of items
necessary that provide these facilities on
the fly press whilst photo 7 shows a
similar range of equipment, but smaller,
for use on the arbor press. The items
shown for use on the fly press are
available commercially but the smaller
assembly for use on the arbor press will
have to be shop made.

Punches and dies

These will of course be required for every
hole size and would appear as a result to
be an expensive requirement. Fortunately
however, for many readers there is a
surprise outcome to this situation, that is
punches and dies do not have to be made
from hardened steel, normal mild steel
being more than adequate for anything
other than mass production. One
hundred holes plus can easily be made
with unhardened mild steel punches and
dies and when blunt and producing poor
holes they can easily have the ends faced

e
o 2

o
& =
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Photo 6. A set of typical parts for use on a fly press when punching holes.
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Photo 5. An overhead stripper

assembly makes it possible to punch
holes in large sheets. The set up also
includes an auxiliary table for supporting
larger workpiece’s.

on the lathe to give them a new lease of
life. | suspect however that there may

be a problem with non hard punches
and dies if attempting to punch a small
hole in a relatively thick workpiece as the
punch may collapse, say 4mm diameter
into 3mm thick.

Another advantage is that soft punches
and dies if made for a one off job can be
remachined for other diameters at a later
time. With rather more care, shapes other
than round can also be made.

There is an added complication to this
situation. That is, in theory, the clearance
between punch and die is dependant on
the thickness of the material being
punched. The difference in their diameters
being approximately equal to 0.1 times the
material thickness though generally, this
value is not critical.

To limit the number of blanks held in the
die so0 as to minimise the force required to
push them through, the rear should be
either tapered, Sk. 2a or opened up with a
slightly larger drill, Sk. 2b.

Photo 1 showed a fly press set up for
punching holes with photo 8 showing a
similar setup on an arbor press.

Bending

Using a press for bending either strip or
plate is an easier operation than punching
holes as it requires simpler equipment.
Typically, Sk. 3 shows how a V form
punch and die can be used to create a
bend. Unfortunately, whilst the equipment
is simple the process is not without its
complications. Most important is that
when the punch is raised, the angle will
spring back a little. If therefore the angle
of both the punch and die is 90deg., the
resulting bend will be a few degrees less.

Reducing the angle of the punch only
will help but the extent to which this is
done can only be determined by trial and
error. Because of this an alternative
approach has to be used, at least in the
home workshop. In any case, machining
an internal V with an angle of less than
90deg. is not straight forward.

Sketch 4 shows a simpler method that
will enable the variations mentioned
above to be compensated for by varying
the amount by which the punch enters the
die. This, | believe, is called air bending for
obvious reasons and is perfectly adequate
for small quantity work likely to surface in
the home workshop. Photo 9 is an
example of this method and close
examination of the picture will show that

13
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Sk.1

PUNCH
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FENCE
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PUNCH HOLDER
WORKPIECE

\[ il
[ | I— | |

/— STRIPPER PLATE
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DIE
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DIE HOLDER (BOLSTER

T EEEEERE,

TYPICAL SET UP FOR PUNGHING HOLES

P/ PRESS BED

neither the punch nor the die is machined
with a V formation.

Photo 10 shows some typical equipment
used for bending on the fly press on which
it can be seen that the wide die is

position of the bend relative to the part's
edge. This could also be seen in photo 9.
The narrower punch and die also shown
illustrates a vital requirement, that is,
thicker materials will require a wider die

equipped with a fence for setting the

and a larger radius on the punch. Photo 11

Sk.2 I

A DIE SHOULD BE RELIEVED AT THE BACK TO
PREVENT IT HOLDING TOO MANY BLANKS

TN

Sk.4

Y

SPRING BACK AFTER BEMDING MAKES THIS METHOD UNSUITABLE
FOR SMALL QUANTITIES AS BOTH THE PUNCH AND DIE REQUIRE
TO BE LESS THAN 90° AND BY AN AMOUNT DEPENDANT
ON THE MATERIAL BEING BENT AND ITS THICKNESS

WITH THIS METHOD SPRING BACK
'WITH VARYING METALS CAN BE
OVERCOME BY ADJUSTING THE AMOUNT
THAT THE PUNCH ENTERS THE DIE
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Photo 7. Accessories for an arbor press
for use when punching holes.

shows this being used and also illustrates
that for a one off bend, or just a few, there
is no need to fix the die. It can also be
seen that the die has been made witha V
of much less than 90deg.

Note that the more common strip steel
specifications are not ideal for bending
unless annealed; because of this, bending
quality steel would be a better option.

Installation

Installing a fly press in the workshop calls
for a very robust bench, which must itself
be firmly anchored either to the workshop
floor or wall. Another requirement is that
the handle must be able to be rotated fully
through 360deg. As a result, even a small
fly press will take up much more space
than its base would imply. Even so, the
bench space on either side can be used for
other things whilst the press is not in use,
even leaving them there providing it does
not restrict the handle’s movement. Whilst
an arbor press requires much less space
and is not quite so demanding with regard
to the rigidity of its mounting, it still needs
to be very secure.

Need For?

Whilst | feel every workshop would find a
use for a fly press at some time, this may
not be sufficient to warrant providing the
space that one requires. Do give much
thought regarding the situation before
deciding to work without one.

Sheet metal machines

Guillotimes and press brakes in an
industrial workshop enable a speed

and quality of work to be achieved

that has been almost impossible in the
home workshop. This is quite different

to the situation with lathes and milling
machines where what is done in the home
workshop compares fawourably with

Model Engineers’ Workshop
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Photo 8. An arbor press set up for punching
holes. See workpiece on the right.

similar processes in the industrial world.
However, the 3 in 1 universal sheet metal
machines, photo 12 that have become
available in recent years have gone some
way to narrowing the gap, albeit at a
much smaller size. The three devices
contained within these are a guillotine, a
press brake and a three roll bender and
are available with widths of between
300mm and 1000mm.

Reference to suppliers specifications for
these show figures for shearing sheet steel
of between 0.6mm and Tmm for what
appears to be essentially the same
machine. If therefore your requirement is
to shear the thicker material then do
discuss this in detail with the supplier to
be sure that this can be done without the
machine complaining. If your requirement
is within the machines range then they are
certainly worth considering as the
alternative methods of cutting and
bending sheet materials are far less
satisfactory. With softer materials,
aluminium for example, thicker material
could be sheared, say 1.5mm for a
machine quoted as suitable for 1Tmm when
cutting steel.

The quoted figures for bending also vary
but are sometimes guoted the same as the

Photo 9. Using a fly press
for bending sheet steel.

shearing capability and sometimes rather
more. For my part | would consider that
they could bend thicker material than they
could shear especially if making a bend of
less than the full width of the machine. In
this respect 1.5mm on a machine guoted
as shearing Tmm would seem very likely.
Do though check with the supplier.

The upper bending V is supplied in
sections of varying widths enabling them
to be set up in suitable widths for
bending boxes.

The upper part of the machine is a three
roll bender. This will enable sheet, or thin
bar material, that has become slightly
curved in storage to be straightened. More
importantly, as there is no real alternative
method, they can be used to produce
curved items and cylinders from sheet
materials and thin strip.

As an alternative to the above, photo 13
shows four items for cutting sheet metal.
These are a jig saw, a nibbler and pencut
attachments for use with a power drill, and
a small guillotine. With regard to which
one, for me the jig saw is the one to
choose. This is because it can be used to
cut a wide range of materials and with
thicker cuts in the softer materials, plastic
and timber for example. It can also follow
curves. Even when used to cut steel, a
thickness of 3mm should be practical with
a reasonably powerful saw. On the
downside, it will be slow and difficult to
keep to a straight line.

The nibbler and Pencut power tool
attachments will be limited to around
1mm thick, whilst the small guillotine
will have limited use being only suitable
for wery thin materials, 0.5mm maximum
| would suggest but much larger

Photo 10. Ac ies to
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ble bending of sheet and strip materials using a fly press.

versions are available.

Alternative methods for bending
compared to those available in the 3 in 1
machine are available but they either have
a similar capacity or if capable of bending
thicker materials are much larger and or
expensive. Of course if you can limit the
width to around 200mm, then a fly press
would be worth considering. If you have a
need for a more substantial bender, do
arm yourself with a range of catalogues so
that you can compare what is available.

Welding

Welding is quite unlike most other
activities in the workshop in that it is a
skill, rather than knowledge that has to be
acquired. | for one, despite considering
that | know all the essentials, still find
welding very difficult to master. In my
defence, infrequent use of the process has
not helped, and | suspect that this will be
the situation for many other workshop
owners. This is without doubt a case
where practice makes perfect.

Electric welding equipment
There are two main types of electric
welders but both work using the same
basic principle, an electric current passes
from the welding torch into the workpiece
creating an arc that melts both halves of
the item being welded. Additionally, extra
metal is deposited by the torch to further
improve the bond. However, beyond this
there are some major differences.

Arc welders

These were for many years the only

method available and are still worth

considering where the initial cost of

the equipment needs to be kept down,

especially if eventual use is likely to be low.
These use flux coated welding rods to

establish the arc and need replacing as the

rod burns down to its end. Typically each

rod will produce a few metres of weld.

MIG welders (Metal Inert Gas)
With these the rod is replaced by a roll of

wire that is fed through a pipe to the torch
avoiding the need to stop to replace rods

frequently. Also fed down the tube is a

Photo 11. Bending strip material
on the fly press.
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Photo 12. The Wareo 3 in 1 sheet metal
machine is available in 4 widths from
305mm up to 1000mm.

gas that surrounds the weld being made
s0 as to avoid oxidisation taking place.
This process is considered easier than arc
welding. Even if this is the case, | am still
unfortunately some way from mastering
the process. MIG welding is also
preferable to arc welding where welding
thin sheets are concerned. This makes it

a good choice for carrying out repairs to
car bodywork.

In addition to the welder itself there are a
number of other items required. In the
absolutely essential category there is a
face mask with a suitable darkened glass
visor. One that starts clear but darkens
instantaneously as soon asthe arcis
struck is available and makes the process
somewhat easier. Also essential are some
leather gauntlets and ideally a leather
apron; failing that, use some heavy duty
overalls that will not catch fire as a result
of the occasion spark contacting them.

If you feel that welding will be a frequent
requirement or one where second best will
not do, then try to find a local technical
college that runs a welding course that
you can attend. Failing that, at least get
some help from a |
knowledgeable exponent of
the art, or at the very least, get
a good book on the subject and a
large pile of scrap metal to
practice on.

®

Shaping machines
| am concluding this series
by discussing a machine
that was once much more
common than the milling
machine but today is almost
non existent in the home
workshop, this machine
being a shaper. It was
during the first half of the
twentieth century that the
shaper was frequently to be
found in the home workshop but
during this time it was invariably a
hand operated machine. This limited
the tasks undertaken to quite small
ones but no doubt this was largely in
keeping with the size of the projects
undertaken at the time.

| had anticipated that the shaper had
largely disappeared from the
industrial scene also but a search
on the Internet showed that new
machines are still being made. These
are very large and completely outside
the range appropriate to the readers of
this magazine. Because of this, should the
reader decide that a shaper would be a
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Photo 13. Four methods of cutting sheet materials, jig saw;, pencut and nibbler
attachments for use with a power tool, and a small guillotine.

useful acquisition then a second hand
version is the only option. | suspect that
even these are becoming less easy to find
though small machines are still advertised
occasionally by the suppliers of used
machines advertising in Model Engineers’
Workshop.

Photo 14 shows a typical early belt
driven shaper but if something does not
look quite right it is because it is a model
rather than a full size machine. | have
included this because it occurs to me that
the reader may still be unsure as to the
direction the workshop is to take and what
hetter than to make the first project a
model of an early machine tool such as
this, ref. 1.

For the reader who is not conversant
with the shaper’s operation, its single
point cutter works with a reciprocating
motion, cutting on the forward stroke but
raised on its return. At the end of the cycle
the workpiece is moved over slightly and a
further cut taken. Both the length of the
stroke and the amount that the workpiece

shaping machine.

Photo 74. A model
of an early belt driven

moves between cuts can be set to suit the
part being machined.

What then are the advantages

of a powered shaper?

1. They use the same tools as used on
the lathe so are much easier to
maintain than milling cutters and,
particularly important, when
machining castings the tool can be a
simple tungsten carbide tipped tool
that can be obtained very cheaply and
easily sharpened when blunt.

2.The surface finish produced is far
superior to that achieved using a
milling machine, especially if working
with a less than sharp milling cutter.

A temptation that is easy to succumb
to as milling cutters are so difficult
to sharpen.

3. With the length of stroke and width of
cut having been set, the shaper can be
left to complete the machining of the
part's surface of its own accord. Wait of
course till a few passes of the tool have
been completed to check that all is well.
| am not suggesting that the operator
need not be present but could undertake
some other minor workshop activity,
sweeping the floor for example.

If both the finance and space are available
then | believe there are good reasons for
owning a shaper in many workshops, not
in place of, but in addition to, a milling
machine. | for one would certainly have
one if | had the space.

A final comment

Having now completed the series, | would
not like readers to think that my workshop
faithfully follows all my recommendations;
it does not. it has been written as a

result of the lessons | have learnt on the
way, some of which | have taken note

of, carrying out the necessary changes,
whilst for some that was just not possible.
Typically, how | wish | had made a larger
workshop so that there would be space for
a shaping machine.

References

1 Shaping Machine, Set of Castings. From
Stuart Models Braye Road, Vale, Guernsey,

UK GY3 5XA. Tel. 01481 242041.

www.stuartmodels.com
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The C3

The ioolgqst powered
spindle drive
Back in the late 1970's, when first
setting out in hobby engineering, the
two machines in my own shop were an
incomplete and cobbled together Herbert
drill and a Myford ML7 lathe. A little
later, one of the lots on offer at a elub
“bring and buy” sale during 1979 was a
kit of parts for a toolpost grinding/milling
attachment, designed for use on the
Myford. After this device was built, it saw
a good deal of use until a milling machine
was acquired and even afterwards proved
its worth on small work more easily
handled in the lathe.

As can be seen from photo 1, this
device is pretty robust and features an on
board sewing machine motor and several
speeds selected via a multi pulley
arrangement. It can be moved by a
limited amount vertically before clamping
up on the pillar. Note that it may be
rotated around the toolpost bolt, but has
no provision for angular adjustment in
the wvertical plane. Prior to the availability
of small electric motors, amateur toolpost
devices would frequently be belt driven
from an overhead shaft. Such
arrangements are still favoured by many,
in particular those using classical
ornamental turning equipment within
that branch of the hobby.

In the intervening years, new products
like the warious ranges of mini tools have

@ become available, such as that offered by
Arc Euro Trade. These frequently also
feature an optional flexi drive and dental
style hand piece, which enables the motor
unit to be mounted remotely from the tool.
This concept was used most effectively by
Ralph Sparrow in his tool grinding
arrangement described in MEW issues 117
and 118. In that instance, the tool spindle
was located in a nylon clamp. Because the
cutting forces are of a low order, such a
material provides more than adequate
rigidity. He also made the point that when
a conventional grinding wheel is used, it
produces much abrasive grit debris,
whereas, a diamond disc produces mainly
dust from the work, and this is potentially
less damaging to the machine.

My thinking here is to emulate some of
the attributes of the earlier toolpost device
by means of a simple bracket holding the
hand piece so that it may then be used for
light drilling, grinding or cutting
operations on work held in the chuck.

Photo 2. Mini tool and flexi
drive from Aldi.
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Mini Lathe @

Dave Fenner introduces three easily made accessories
to further extend the versatility of this machine.

Photo 1. Milling attachment for a Myford.

Alternatively, with the facility for vertical
angle adjustment, it might be employed,
along the lines suggested by Ralph
Sparrow, to sharpen end mills and drills,
which would be accommodated in the
spindle chuck. | had intended to use the
mini tool supplied by Arc, but due to the
popularity of the package, itwas
unfortunately out of stock when this
project was being planned. As it
happened, the local Aldi supermarket had
just the thing at a bargain price, photo 2
together with a pack of accessories, photo
3 so work progressed using this kit as a
basis. No doubt there will be detail
differences between mini tool hand pieces,
s0 my suggestion is to review the concept,
examine the equipment to hand, then
modify to suit.

Construction

The bracket

The requirement is simply to create an
angle bracket which will allow the hand
piece to be raised, lowered, and adjusted

Photo 3. The matching accessories pack.

for angular position. | have chosen to
achieve this by means of two parts, the @
base and the slotted upright, both being
made from aluminium. Many other
arrangements are possible probably
determined by whatever you happen to
have in your raw material store (aka the
scrap box).

Bracket base

A suitable piece of aluminium flat bar
9.5mm thick was cut to the rectangular
shape as shown in fig. 1. The single
10mm dia hole was then drilled, followed
by the three pairs at 25mm dia., which
were tapped M3. Initially just one pair
of M3 holes were provided on the end
face, photo 4 however, once set up on
the machine, it was clear that adding
alternative mounting positions for the
slotted upright would improve the
versatility of the device.

Bracket upright

The material chosen here is Tin. by ¥in.
aluminium flat, cut to a length of about
102mm as shown in fig. 2. The two M3
holes are drilled at 18mm pitch to match
the base. It will depend on your equipment
how you chose to deal with this. For the
enthusiast with a fairly basic tool kit, it
may be adwantageous to produce this part
first and then spot through on to the sides
of the base.

One beneficial modification would be
to use countersunk screws, in which
case the 4mm step in the tool holder
might be omitted.

My preferred method for cutting the
5mm slot employed a %sin. dia FC3
“throwaway" cutter. These cutters can be
used as slot drills, i.e. they can be driven

17
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in just as a drill, so step one was to rough
out the slot by a sort of chain drilling
technique, stepping across about 1.5mm
between cuts. The cutter may then be set
to about half depth and run down the
length of the slot. This is then repeated at
full depth. The work is then moved
sideways a little over 0.1mm and a cut
taken to widen the slot. The final cut on
the other face is taken at a depth to give
the required 5mm width.

Note that when working along the slot
you should ensure that the direction of

feed opposes the rotation of the cutter. If
this is not the case, then “climb milling”
results. Where backlash exists in the feed
screw, it is possible for the work to be
drawn into the cutter with adverse
results. The completed upright is
illustrated in photo 5.

Tool holder

This item was actually made twice. Mark
1 was a simple rectangular block but
interference with the heads of the two M3
screws limited downwards movement,

Fig.1 60.0
— 180 —
6.0
6 OFF M3HOLES 9.5 0] )
{
— 230 —|
—6.0
O
30.0 180 AL
DIA.10.0
e e
® DRILL & TAP M3 x 10 DEEP, 6 PLACES
BRACKET BASE
MATERIAL: ALUMINIUM
Fig2 | 1020 |
|—.-}_4_3 65.0 13.5-—J
i |
180 |cLEnR DI EL
L_ 0 Dn}'.s,o |
BRACKET UPRIGHT
MATERIAL: ALUMINIUM 4.8mm THICK
Fig.3 30.0 340
|
9.0 [ | e
g - 8o | 01 s
DIAS.0
_______ /\“‘ DIA.10.0
i s vimnie
Qio DIA3.0
TOOL HOLDER
MATERIAL: MDF
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so the redesigned Mark 2 is shown in fig.
3. The modifications are the M5 screwed
rod which serves the dual purposes of
retaining the holder and clamping the tool
and the 4mm step. Together they avoid
the movement problem and permit the
tool to be set lower down with reference
to the slot.

Unlike Ralph Sparrow, | did not have a
suitable piece of nylon, so settled on a
chunk of 30mm thick MDF. This was cut
to a rectangular shape, then drilled
through %in. (tool location), then 5mm
and 3mm in for the clamping studs. The
4mm step was then sawn out, after which
the piece was cut in two by sawing
diametrically across the %in. hole. The
sides of the location position were then
opened out slightly by filing to improve
the fit on the hand piece body.

Araldite was then employed to fix the
M5 and M3 screwed rods in place, which
had been cut to lengths of 55mm and
40mm respectively giving the result
shown in photo 6.

The thumb nut and

toolpost nut

For the Mark 1 tool holder, two aluminium
thumbnuts were made as shown in photo
7 and detailed in fig. 4. For the Mark 2,
only one nut is used, but we now work
with two standard M5 nuts and washers.
The thumb nut is a straightforward turning
job and needs little comment. Eagle eyed
readers may deduce that the tool post nut
shown is actually made from %in. AF hex
bar, however fig. b specifies 17mm AF as
this size will fit a spanner which is already
present in the Mini Lathe toolkit. Again a
regular turning job, note though that the
nut, photo 8 is counterbored 10mm dia to
reduce the amount of thread engagement
to expedite the fitting to, and removal
from, the machine.

Using the attachment
Photo 9 shows the hand piece and bracket
mounted on the topslide, with the Mini
tool power unit located on its pendant. By
using a thin grinding disc and a slow main
spindle speed, it becomes possible to cut
grooves in, or even part off hard material.
If power is disconnected from the lathe
and the headstock dividing unit fitted, then
it becomes a straightforward matter to
drill small holes on a pitch circle.

Because the hand piece is mounted on
the topslide, three movement axes are
available: axial, using the leadscrew
handwheel; transverse, by means of the
cross slide and angular, determined by the
topslide setting. Thus if the topslide is set
to move at 59 degrees to the lathe axis,
then it is possible to touch up the edges of
standard drills at 118 deg. Photo 10 shows
this exercise in progress where the tool is
fitted with a thin grinding disc and is being
used to lick the edges of a %in. drill. Photo
11 gives a view of the assembled bracketry
off the machine.

The saw table attachment

If you care to examine the range of
accessories which used to be offered

by Myford for their Seven series lathes,
you will come across a saw table and
arbor intended to accept a 5in. dia. metal
cutting slitting saw. | understand that it
is no longer available, principally due

to the changes in Health and Safety
requirements. My proposal here adopts

Model Engineers’ Workshop
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Photo 4. The base at this stage
has one pair of mounting holes.

Photo 5. The completed upright.

Photo 7. A pair of aluminium thumbnuts.

the concept of the Myford device, but
uses one of the 115mm dia. diamond
discs which have become available in
recent years at ever decreasing prices.
These are available in various forms
with either a segmented or continuous
periphery. The latter is used here, as it
is thought that the lack of “teeth” would
bring safety considerations broadly

into line with those for abrasive discs.
Mevertheless we are still setting up an
unguarded rotating tool, which will
warrant a common sense approach to its
use. This table is locked in a horizontal
position and hence may be used for
cutting and grinding at 90degrees.

Just six components are needed, two
from a length of 26rnm BMS bar for the
arbor, two pieces of 50 x 50 x 5mm steel
angle for the mounting brackets, and two
pieces of 6mm aluminium plate for the
table top. No great precision is needed,
except to ensure that the mounting
matches the topslide retaining disc, the
mounted height clears the top of the arbor,
and the 4mm parallel slot between the
table top plates is maintained. The
diamond disc used here features a bore
diameter of 22.2mm, and a thickness of
approximately Tmm at the bore and
1.5mm at the periphery. Others were
found to be slightly thicker, hence the
4mm slot.

Arbor (1) fig. 6

A length of 2smm BMS was set up with
the fixed steady as shown in photo 12
then faced to 94mm, centred, and the
22.2mm dia. location spigot formed. It

was then drilled and tapped M6 for the
retaining screw. The spigot was made
rather longer that the thickness of the disc
to ensure satisfactory location. This would
then entail a mating counterbore in the
clamp disc.

This simple arrangement worked well
because the three jaw chuck is new and
pretty accurate, hence in use the arbor
rotates truly with very little swash at the
disc periphery. If your chuck is not
accurate, then consider other options,
which may include; working with the four
jaw chuck and setting accurately on
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Photo 8. The toolpost nut.

centre; turning the arbor between centres
with a reduced location diameter to match
acollet chuck; or starting with a No 3
Morse taper arbor and drawbar, then
adding an extension retained by Loctite.
A further variation would employ a
longer arbor, supported at the right hand
end by the tailstock. In this case, the disc
would be held in place by a suitable fine
thread nut. {Tracy Tools list 20 and 22mm
diameter by 1 and 1.5mm pitch taps.)
Note that the diamond disc used here
was obtained as part of a budget set
from the Aldi supermarket. Similar discs
are available from Arc Euro Trade and
other suppliers. The Arc discs are 100mm
diameter and 20mm bore, so if using one
of these, size the arbor spigot accordingly.

Clamp disc fig. 7

Athin cheese of the same bar was sawn
off then faced on both sides to 6mm. It
was then drilled 6mm and counterbored to

Photo 6. MDF tool holder with
screwed rods glued in place.

being spaced on my machine at 16mm
centres. Cut a length of 50 x 50 x 5mm
steel angle to a length of 65mm and drill
the 8mm and 6.35 mm location holes.
Check for fit on the machine. If there is a
bit of interference, just open up the 6.35
holes a little to gain extra clearance. It is
possible that thinner section angle would
give adequate rigidity. However, opting
for a thickness of 5mm gives enough
meat to give reasonable tapped threads
thus avoiding the need for separate fiddly
nuts. Note that for fixing the base in place,
the original topslide Allen screws can be
used, however, a couple of washers will
be needed on each to accommodate the
difference in thickness. Experience in use
suggests that if a couple of hex headed
screws are used, then spanner access at
final setting will be easier.

Table bracket fig. 9

This is also made from another length of
the same steel angle, this time 144mm
long. Let us deal first with the two holes
on the vertical face. Positions are detailed
on the drawings, however it will be quite
adequate to clamp these two bracket parts
together ensuring that the top and bottom
faces are parallel; that the spacing gives
clearance over the arbor; and then to

drill through 5mm at two approximately
correct positions. The holes in the base
bracket are then tapped M6 and those

in the table bracket opened up to GBmm.
Photo 14 illustrates these two brackets.

a little over 22.2mm diameter and a depth
of 1.5mm. The arbor components with DIA.S.0 1°-H
diamond disc are shown in photo 13. 5.0
Base bracket fig. 8
'When the topslide is removed by DIA{27
unscrewing the two M6 retaining screws, in
the lower retaining disc is revealed. It is
this part that will be used to secure both DRILL & TAP
the saw table assembly and the grinding M3 KNURLOD
rest, which follows. The lower disc carries THUMB NUT
two M6 tapped holes and a protruding MATERIAL: ALUMINUM Fig.4
peg 8mm in diameter, these features
Fig.5 40.0 i
280 !
e ————— e = =)
17.0
e — ———— = == =
DIA.14.0
DIA.10.0
TAP M10
TOOLPOST NUT
MATERIAL: STEEL
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Table top plates f‘g 10 slotting operation. This would need to be be used with one of the more expensive
and photo 15 removed before fitting. The assembled saw diamond wheels and a second arbor was
A similar phllosophy may be applied tothese  table may be seen fitted to the machine in duly turmed up to accommodate this.
parts. Hole positions for the screws attaching photo 16.
the top plates to the angle are detailed, but Brackets figs. 11 and 12
as long as the plates are located at about The grinding rest These are made as before from short
90degrees to the angle and a 4mm parallel The general concept here is similar to lengths of 50 x 50 x 5mm steel angle,
gap is obtained, the actual screw positions that for the saw table, but the top plate however this time we do not need to
are not important. Thus you may choose is a single piece (although offered as go over the arbor, so the mounted
to clamp together and drill through prior to two versions) and includes provision for height has been reduced and to allow
tapping the steel M5 and opening up and setting at an angle. The arrangement for angular adjustment, the shape in
countersinking the aluminium. My box of M5 has been kept as simple as possible and elevation has been made triangular with
countersunk screws contained some socket hence lacks refinements such as a built rounded corners.
head and some slotted head. |t was noted in graduated protractor. After setting up After cutting to length, drilling and
that the slotted type carried a significant burr for use with the cheapo diamond disc, it sawing roughly to shape, work
on the underside of the head from the (final) occurred that the arrangement might also proceeded with a file. A turned button
held in place by an M6 screw, photo 17
200.0 i served as a guide to get a reasonable
25 0—1 : | looking radius. Photo 18 shows the work
T clamped in the vice using a piece of Yin.
100 @ thick flat to grip the work in a way that
= DRILL BIA.5mm would improve rigidity and reduce
cé'spﬂﬂééos'o Fig.10 vibration. The completed brackets are
shown in photo 19.
80.0
|SEE TEXT Rest ?[CIIBSJIOES)
figs.
Again each is made from a rectangle
of 6mm aluminium plate, squared off,
then drilled and countersunk for the M5
1&5‘@ retaining screws. One is a simple square,
A S each side being 85mm long. The second
NOTE: TWO PLATES REQUIRED, ONE AS DRAWN, SECOND 60mm WIDE has2 et otk which allows (e aiitace
to project to the rear of the wheel edge.
TABLE PLATE This allows work such as lathe tools
MATERIAL: mm ALUMINIUM to be supported as shown in photo
20. The underside of the edge close to
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Photo 11. The hardware removed from the machine.

the surface of the disc/wheel has been

heavily chamfered {about 3mm) so that
the rest top face can be moved that bit

nearer the abrasive surface.

Arbor (2) fig. 15

My diamond cup wheel (obtained some
time ago from Eternal Tools) has a bore
of %in. and a location thickness in excess
of %in. It was therefore decided to use

a spigot of about this length working
with a plain clamp disc, as depicted in
the drawing. This wheel can be seen
mounted on its arbor, set up with the

cut away rest top in photo 21. Similar
wheels may be obtained from Arc and
others. The range supplied by Arc covers
a variety of shapes, and diameters both
external and internal. Working from their
list, my suggestion would be to opt for
either the 10 or 20mm bore, adopt as

a personal standard, and machine the
arbor to suit.

Added embellishments

These projects have been presented in a
basic and simple format in the hope that
this will encourage the less experienced

to extend the versatility of their machines.

In the case of the saw table, it would

be straightforward to add a clamp on
adjustable fence, and for the grinding
rest, to add guide and clamping details
to hold work at predetermined angles.

In this arrangement, angle setting is
accomplished by means of a protractor
held against the disc or wheel and the
rest top. Reference was made earlier to
the articles by Ralph Sparrow. The device
he described included a graduated angle
setting facility. Clearly adding such a
feature would expedite the setup process.

Photo 12. Bar supported by fixed steady

Comments after

initial applications

The cheap diamond disc proved a little on
the coarse side for producing a good tool
edge on carbide (although probably better
than a green grit wheel). Nevertheless,

it offers a useful approach for roughing

to shape. Changing to the “Eternal” cup
wheel, it became very easy to create a
sharp edge with accurately determined
clearance angles.

When working on a left hand tool, if the
disc is fitted, then the rear face can be
brought into play. Obviously this is not
possible with the cup wheel, and this
prompted the thought of an extended rest
top projecting to the rear of the lathe, and
having a rectangular cut out to
accommodate the wheel. This would then
allow left handed tools to be supported to
the rear of the lathe axis. It was noted

Photo 13. Arbor components
with diamond disc.

June 2008

Photo 14. A view of the two brackets.

Photo 15. Two table top plates.
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Photo 17. A turned button is
used as a filing guide.

Photo 16. The saw Table assembled on the Mini Lathe. Photo 18. Clamping method

to reduce vibration.
earlier that the grinding debris emanating earlier in the series, or just a piece of stiff
from a diamond disc or wheel is very card cut to shape. A piece of rag is not that with extra items such as fences,
much less than from a conventional recommended as this can be caught and guides, and clamps one could undertake
grinding wheel. However, the dust, wound in by the rotating parts. some very effective grinding work. The
particularly from carbide (and HSS) tools, When these gadgets were first Mini-Lathe is never going to double up as
will be very hard and hence potentially considered, the aims were fairly a “Quorn” tool and cutter grinder, but for
abrasive. It is therefore worth introducing limited, but included attempting to much of what we want to do, in terms of
some form of guard to keep dust off the give the novice an easy approach to basic tool shaping and sharpening, this
bed ways. This might be a modified tool sharpening. Having enjoyed initial simplistic avenue may be worth E
version of the bed protector outlined “playtime” sessions with the kit, it occurs more than a second thought. |

Photo 19. The two completed brackets. Photo 20. The cut away top supports Photo 21. A diamond cup wheel
the work behind the disc face. now in place of the disc.
22 Model Engineers’ Workshop
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®

CONVERTING

A MYFORD ML7

TO CNC rart®

Introduction

In part 1 of this series of articles,
published in MEW issue 138, | described
modifications to the ML-7 leadscrew thrust
bearings and the installation of a stepper
motor ta drive the Myford leadscrew.

In this second article, | will describe
modifications to install a stepper motor to
drive the cross slide feed screw.

As | said in Part 1, the intent with this
particular conversion was to make it
possible to retain the option of manual
operation of the lathe so that, for simple
jobs, the lathe can be used without the
need to use the CNC control, and also so
that the lathe can be returned to original
specification very easily if the owner
decides that is desirable for any reason.
The one casualty in this part of the
conversion was the graduated dial on the
cross slide, which | modified from its
original form. However, this is notan
expensive item to purchase as a spare
from Myford, so having to buy an extra
dial to restore the lathe to its original
condition didn’t seem like too much of a
compromise. Alternatively, as the dial is
basically just a slice of steel bar, marked
with 100 graduations and having a ¥in.
axial threaded hole, making this part for
the purposes of the conversion wouldn”t
be terribly hard if so desired.

Design decisions

As with the leadscrew conversion in Part
1, it is desirable to properly control end
float in the cross-slide feed screw, and
also to reduce the frictional load seen

by the motor when driving it. In order to
achieve this, | used the cross-slide bearing
conversion kit sold by Arc Eurotrade. This

Photo 1. Machining the top plate.
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Tony Jeffree continues with the cross slide

consists of a pair of roller thrust bearings,
part number NTA411, and a tiny ball race,
part number R168, mounted in a bearing
housing machined from 3in. aluminium
plate. This particular conversion turns out
to be extremely worthwhile even for a
manual lathe; the difference in the cross-
slide operation is enormous. Adjusting the
bearing for zero end float is very simple
and the reduction in bearing friction vastly
improves the “feel” of the cross slide feed.

In order to provide a support for the
stepper motor drive to the cross slide, the
conversion involves a bearing and motor
mount bracket that replaces the standard
Myford component. The bracket allows
the stepper motor to be mounted below
the feed screw and for drive to be
achieved using a toothed “timing” belt
and a pair of pulleys and retains the ability
to use the conventional ball handle to
operate the screw.

The top slide is still available for full
manual operation in this conversion;
alternatively, the top slide could be
removed and the tool-post mounted on a
raising block to restore the correct tool
height — the advantage of going this route
is that the setup will be somewhat stiffer.
Editor's note: See page 31 in this issue.

As with the leadscrew conversion, | used
a NEMA 23 frame stepper to drive the
cross-slide feedscrew. However, in this
case | chose a smaller motor = an Astrosyn
140 oz-in motor (these are the same
motors that | used in my Taig lathe CNC
conversion - MEW issues 120 and 121).1
used a 2:1 reduction drive between the
motor and the cross-slide feedscrew,

again using “timing belt” pulleys supplied
by RS Components, but 2.5mm pitch,
6mm wide in this case.

The cross-slide requires significantly less
torque to drive than the main leadscrew -
partly because the frictional and inertial
load seen by the motor is smaller, and
partly because most of the cutting load
will be on the leadscrew. In fact, just to
see how small a motor it is possible to
use, | tried using a NEMA 17 frame motor,
rated at 36 Ncm torque (Arc Eurotrade
part number 160-010-00100) with this
setup, and found that it was capable of
making surprisingly heavy cuts. However,
for more reliable use, it is as well to have
a bit more headroom than these small
motors give you.

Constructional details

The overall arrangement of the combined
motor mount and bearing housing can
be seen in fig. 1. All of the components
were fabricated from aluminium stock,
but steel would be suitable also. The
original Myford bearing plate is replaced
by the top plate, fig. 2. The front plate,
fig. 3 attaches to the top plate with a

pair of M4 cap head screws and has
pockets machined on either side to act
as housings for the thrust bearings, and
a through bore to carry the central ball
race. The motor bracket is made from
Yin. aluminium angle and attaches to the
base of the front plate, fig. 4.

Machining of the top plate is pretty
self-explanatory from the detail given in
fig. 2. | used a length of 2in. X %in. bar
stock as the starting point. Photo 1 shows

Photo 2. Machining the motor bracket on the CNC mill.
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Photo 5. Remove the boss
from the lathe dial.

machining in progress for one of the
mounting lugs. The only comment
needed here is that the counterbored
holes that take the original Myford %4sin.
cap head screws are intentionally placed
Ysin. below the centre line so that the top
surface of the top plate ends up pretty
much where the original Myford bracket
did. As all of the other critical
dimensions, such as the placing of the
bearings and the motor are referenced
from the locations of these holes, it is
important to maintain accuracy here.

The front plate, fig. 3 is also fairly
straightforward and was machined from
2in. X %in. aluminium bar. The deeper
bearing recess is on the face of the plate
that faces the lathe operator. The depth of
this is critical to ensure that the grad uated
dial will act as a bearing cover for the front
thrust race and still have a couple of thou
of running clearance between it and the
front plate. The rear recess is less critical,
and could in fact be bored a little deeper in
order to give more protection to the rear
thrust race. If you were feeling energetic, it
wouldn’t be hard to add a bearing cover
for the rear bearing if so desired.

The motor bracket, fig. 4 started life as
a 2.25in. length of 3in. X 3in. X %in.
aluminium angle. The vertical arm stays
as 2.25in. wide and the shorter
horizontal arm is tapered to 2in. wide to
match the width of the front plate. Apart
from that, there is nothing terribly
complicated about its construction. In
my case, | was able to use my CNC-
converted X3 mill to make short work of
machining out the various holes and
cutting the taper. The final stages of
machining can be seen in photo 2.

The other items that need to be
machined are the two pulleys and the
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Photo 4. Shortening the pulley boss.

graduated dial. The smaller {14 tooth)
pulley simply needs to be bored out to
accept the %in. diameter motor shaft and
the plain boss is drilled and tapped for a
suitable set screw (| happened to have a
4BA screw to hand; the size is not critical).

The larger (28 tooth) pulley is a little
more complex. First, it is mounted in the
lathe chuck, held by the plain boss. If like
me you have a three-jaw chuck that will
hold concentricity, then use that;
otherwise, hold it in the four-jaw chuck
and clock it in for concentricity. The bore is
then drilled and tapped %in. BSF to match
the threads on the end of the cross-slide
feed screw. Mext, the last millimetre or so
is machined off so that the flange is
completely removed, but the toothed part
of the pulley is not reduced in length at all
- see photo 3. Finally, the pulley is
reversed in the chuck, using suitable
protective pads to avoid the teeth being
bruised (| used a strip of thin aluminium
sheet wrapped around the pulley) and the
plain boss is shortened so that the overall
length of the pulley after machining is
11mm, see photo 4. Finally, file a pair of
flats on the plain boss to aid with
tightening later on.

The graduated dial is the final
component to modify. As you need the
cross slide to be operable in order to do
this, what | did was to borrow the dial
from the top slide and modified that one.
The dials on my lathe are the more
modern cylindrical ones; if your lathe has
the older tapering dials, you will need to
obtain one of the new ones to modify, or
you could make your own of course. The
modification is simply to machine off the
hoss with the flats, as shown in photo 5.
This reduces the length of the dial to
approximately 8mm, so the numbers just
remain intact. The combined length of the
dial and the pulley should be a little more
than the original dial and the machined
face of the dial will double as a retaining
flange for the belt, as seen in photo 6.

Assembly

The new bearings and mounting
arrangements can now be assembled.
First, remove the cross-slide crank handle
and graduated dial and remove the
bearing bracket. The top bracket is then
fitted in place of the original bearing
bracket using the original cap screws,
noting that the bracket must be mounted
the right way up as discussed earlier.

Next, fit one of the thrust bearings to the
end of the feed screw and fit the small ball
race to the bore in the front plate. Note that
this should be a slip fit in the bore. As the
bearing is so small, there would be a
significant risk of distorting the bearing if the
fit is too tight. The front plate can now be
fitted over the end of the leadscrew and
screwed to the top plate with a pair of M4
cap head screws. | filed a notch at the top of
the front plate to act as a witness mark for
the graduated dial, as can be seen in photo 7.

The second thrust bearing is then fitted
to the front housing. The modified
graduated dial can be threaded onto the
feed screw. | used a small drop of Loctite
thread locker on the screw, taking care not
to contaminate the thrust bearings. The
dial should be adjusted so that there is
absolutely no play in the bearings but not
so tight that the bearings tighten up or run
rough. The pulley is then threaded on to
lock against the dial, again using thread
locker. Finally, yet more thread locker and
the crank handle is tightened in place.

The motor bracket is then added to the
bottom of the front plate, held in place
with two more M4 cap screws. File a flat
on the motor shaft and mount the small
pulley on the shaft with the pulley boss
towards the motor; the motor can then be
offered up to the mounting bracket to
check the alignment of the pulleys.

The simplest way to do this is to fit the
drive belt and crank the handle to see
where the belt rides on the bottom pulley;
slide the pulley on the shaft so that the
belt will tend to ride in the centre of both
pulleys and tighten the set screw once the
right position is found. The motor can then

Photo 6. The front of the dial
will act as a new pulley flange.
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be fitted permanently using M5 cap
screws and Nylock locknuts. Slide the
motor down in the mounting slots to
tighten the belt appropriately. The
completed assembly can be seen in
photos 8 & 9.

If all is well, the cross slide should still
be operable by means of the crank
handle. The stepper motor will give a
slightly “notchy” feel, but it should still
be easy to operate by hand. The cross-
slide drive is now ready for use as soon
as the thread locker compound has been
given time to cure.

Cross slide drive performance
As with the leadscrew drive, | did

some initial testing using one of my
DivisionMaster controllers. In this case, |
wasn't too bothered about what traverse
speeds | could obtain. | had gone
through this exercise before with the
leadscrew and having also seen a much
smaller NEMA 17 frame motor achieve

Photo 7. File a motch for the zero mark.

June 2008
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quite heavy facing cuts, as mentioned
earlier, | was confident that the motor |
was using would be more than adequate
for the cross-slide drive. | was much
more interested in the way the setup
performed from the point of view of
repeatability and backlash.

Using the DivisionMaster set for a 720:1
worm ratio allowed me to read the display
ininches, as described in Part 1. | setup a
dial indicator with its probe bearing
against one of the jaws of the chuck, as
shown in photo 10, to give me an accurate
indication of how the cross-slide was
moving. Making repeated moves back and
forth showed that there was almost
exactly 1 thou of backlash in the system,
which would be accounted for by play in
the feed screw/nut, which is perfectly
usable. On repeated moves, any
inaccuracy in the final position, when
approached from the same direction (i.e.,
movwe 1in. in, note the dial reading, move
1in. out, then 1in. back in, and com pare

Photo 8. The completed cross
slide assembly.

readings) was below the resolution of the
dial indicator | was using. So far, so good.
Using a similar setup to test repeatability
and backlash on the leadscrew, with the
dial indicator rotated to align with the
spindle axis (see photo 11) was a different
story - | measured of the order of 10 thou
of backlash and error in the final position
on repeated moves was of the order of
half a thou. This told me that it was time to
adjust the clasp nuts. After adjusting the
three gib strip adjusting screws (on the left
hand vertical edge of the saddle) for fairly
stiff operation of the operating lever play
between the clasp nuts and the leadscrew,
and adjusting the depth screw underneath
the bottom half nut to allow maximum
engagement of the nuts, the repeatability
was as good as the cross-slide and the:
backlash was down to about two thou. |
would guess that treating the lathe to a
new leadscrew and clasp nuts would
improve the situation even more.
However, the measured performance

Photo 9. Tighten the belt by
moving the motor in the slots.
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seems to indicate that the lathe will be
usable in its current form.

If you happen to have a DivisionMaster
controller to hand, or even better, two of
them, the conversion so far can now be
used either completely manually or using
power feeds on either or both axes.
Obviously, using DivisionMaster controllers
is rather less convenient and much less
versatile than having a fully fledged CNC
control, but if your primary objective was
to fit a power feed, then you would get
that, with the added bonus of being able to
define precise moves of either.

Next time...

That completes the mechanical aspects
of the conversion for the cross-slide. In
part 3, | will describe the construction and
installation of the drive circuitry and the
use of Mach 3 as a CNC control

Suppliers and other

confact details:

Astrosyn International Technology
PLC, The Old Courthouse, New Road
Avenue, Chatham, Kent, ME4 4Q.J, UK.
Tel: 01634 815175

Website: http://www.astrosyn.com

Photo 11. Checking for leadscrew backlash.

Arc Eurotrade Ltd, 10 Archdale
Street, Syston, Leicester,

LE7 1INA, UK.

Tel: 0116 269 5693

\Website: http://www.arceurotrade.co.uk
RS Components.

Tel: 016536 201201

Website: http://rswww.com/
DivisionMaster controllers are
supplied by L.S. Caine Electronic
Services, 25 Smallbrook Road,
Broadway, Worcs, WR12 7EP.
Tel: 01386-852122

Website: www.medw.co.uk

PARTS LIST

Description Specification Quantity Supplier Part number

Cross slide pulley 2.5mm pitch, 6mm wide, 28 teeth 1 RS 744-520

Cross slide motor pulley 2.5mm pitch, Bmm wide, 14 teeth 1 RS 744-4911

Cross slide toothed belt 2.5mm pitch, 6mm wide, 230mm long 1 RS 474-5066

Stepper motor NEMA 23, 3A/phase, 98Ncm (140 oz-in) 1 Astrosyn AC5T07645251

Bearings Myford ML7 Cross Slide Bearings Set 1 Arc Eurotrade  MYFML7CSBS
26 Model Engineers’ Workshop
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THE PRACTICAL
ENGINEER ©

Three useful accessories

Last month, we levelled up the lathe and
checked it for truth. | have had an email
about this article asking what to do if the
lathe turns out of true. The three Myford
lathes | have set up have always been
true when set up as suggested but in
case your lathe needs adjusting, | will
detail how to do it.

Firstly, set up the lathe as suggested
last month. If the lathe won't turn true it
is probably because the bed is twisted so
we need to twist it back to correct it by
adjusting the raising block nuts at the
tailstock end. If the test piece is larger at
the tailstock end, you will need to higher
the adjusting nut at the front position. If
the test piece is larger at the headstock
end, you will need to higher the nut at the
rear position. | have not had reason to
adjust this so instructions are taken from
the Myford Series 7 Manual available
from www.myhobbystore.com. You will
also need to realign the tailstock after
aligning the bed.

Myford series 7 bed sto
First up this month, | am giving details
of a bed stop for the Myford 7 series

@ lathe. This bolts onto the front of the
lathe using the gearbox mounting screw
holes, photo 1. The rod is clamped by the
locking handle at one end and acts as a
dead stop on the carriage at the other end,
photo 2. The blocks and clamp are shown
in photo 3. The construction of the two
main components is quite straightforward
and nothing is particularly critical
although you should try to get the two
mounting holes reasonably accurate. The
counterbores should be sized to suit the
screws used. | would recommend using
Allen cap screws.

The two holes that mount the gearbox
are usually ¥in.BSF so | spent a few hours
tidying up the storage shed and found the
bag of screws, great, | can put the stop

Photo 1. The finished stop fitted to the Myford.
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back on the lathe (it was removed to avoid
damage in transit). Unfortunately, my
Myford is quite a new model and Myford
in their wisdom had changed the
mounting screws to M6. Rather than
spend any more hours in the shed, | drove
to the nearest DIY store and bought a
packet of M6 machine screws which have
been used temporarily to bolt the stop on
to illustrate this article. | will replace them
with M6 when | find the box full.

The support block

First, make the 102mm long block, fig. 1.
The length is unimportant; | just measured
my one and used that to make the
drawing. Centre drill all four holes and drill
and tap the centre pair M6 through. Drill
through the two outer holes, 6mm or Yzin.
depending on your Allen screw size then
counterbore to suit the screw head. If you
dont have a counterbore, drill the hole out
to full diameter a couple of mm deep then
flat bottom the drill and finish to depth.
Please use a drill vice clamped down so
the work does not spin. Alternatively,
leave the holes clearance size and use
longer screws. Try the block on the lathe

and hopefully it will fit. If the holes are
slightly out, just open them up a bit until
the block can be screwed to the lathe.

The main block

After reaming the 8mm (%sin.) hole in the
main block, check the location against the
lathe to check for clearance. Although the
dimensions worked out ok for my ML7R,
there have been a number of variations to
the size of the lathe back gear handle and
you may have to lower the stop slightly so
the rod clears the handle. As designed, the
support block should be in the middle of
the main block, fig. 2. If you need to lower
the height of the stop rod, mark out the
main block and drill to suit, otherwise drill
so the main block is in the centre.

The counterbores may cut slightly into
the stop bar hole but just take them lower
past the rod diameter until the screw
head is clear when the bar is fitted. The
M6 tapped hole for the clamp screw
should be drilled 5mm through and then
drilled 6mm clearance as far as the slot
and then just taken slightly past the slot
to square the edge of the tapped hole up.
Finally, tap M6 through.
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Photo 2. The stop rod position.

27

20/4/08 143759 |



Photo 5. The top hat bush fits
into the mandrel end.

| milled the slot in the vertical mill using a
slitting saw but it would be acceptable to
use a hacksaw but you use two blades in
the hacksaw as this will cut a wider slot.
The plastic handle is a standard M6 male
threaded handle. The one | used is a large
one. If a handle is not available, a bolt
could be used instead.

A simple chuck back stop

Next, | will describe a simple chuck

back stop. This stop is so simple that it
does not even warrant a drawing. The
components of the stop are shown in
photo 4. The basis is a cheap two Morse
taper collet readily available from many
of the suppliers advertising in MEW.
These collets are available in imperial
and metric sizes. As long as the drawbar
thread is metric any size will do. |

have used an 8mm collet with an 8mm
threaded hole in the end.

You need a length of 8mm studding and an
8mm nut. The only part you need to make is
the top hat adapter. This is turned to fit the
mandrel hole leaving a raised portion at the
end and drilled through to take the studding.
Photo 4 should give enough information to

Photo 6. The back stop fitted in the collet.

enable you to make it. Photo 5 shows the top
hat fitted to the back of the headstock and in
photo 6, the stop at the front of the mandrel
before fitting the chuck. The bar in the collet
can be turned to suit the job in hand and the
length can be varied to suit the thickness of
the work in the chuck.

A carriage lock

The final item is a replacement carriage
lock, photo 7. This is also simple to make.
Again there is a top hat bush. This is
turned to fit the hole in the carriage and
drilled about 6.2mm for clearance on a
6mm thread. Leave the outside diameter
about the same size as the diameter of the
plastic locking handle.

The eccentric nut can be copied from
the original. From memory it is "Vasin.
diameter but check from your example.
The quickest way to make it would be to
spot through the original nut onto the
new one and then drill and tap it M6.
The plastic handle is a small M6 one but
check that you get one with a long
enough thread length. The plastic
handle is serrated and spring loaded so
you can pull it up, turn it to the position

Fig.2 - TO CLEAR ALLEN SCREW HEAD
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Photo 8. The three parts of
the carriage lock.

required and drop it back down. This
simple accessory means never having
to look for the carriage locking spanner
in the swarf again.

Using the three items.
Put a piece of bar into the chuck against
the back stop, bring the tool up to the
front of the bar and lock the carriage.
Using the top slide, put on a cut sufficient
to clean up the end of the bar and face
the end. Turn the bar round in the chuck
and bring the tool almost up to the front
of the bar. Bring the stop bar up against
the carriage and lock in position. Clean
the end of the bar up using the top slide
to put the cut on. Remove the bar from
the chuck and measure it. Work out how
much you need to remove to take the bar
to length, put the bar back into the chuck,
put the cut on with the top slide and face
to length. Assuming you now want to
turn say, a ¥in. long spigot on the end

of the bar, turn the topslide handle along
.375 and you can then turn the spigot by
traversing the carriage backwards and
forwards to the stop.

This is a very useful technique for one
off's but really comes into its own when
you have a lot of identical parts to make.
Face them all at one end then reset to face
the second end and finally turn all the
spigots. Once you have made these three
simple items, you will wonder how you
ever managed without them. Next month
I will show you how to fit a chuck to
a back plate using only the lathe.

Model Engineers’ Workshop
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CNC MILLING
WITH MACH 3

Part ©

An introduction to CNC -
the basics

ast month, we learnt how

to set adatum in the X & Y

planes using G54. | have had

an email about this saying

that most readers would
find it easier to just set the machine
coordinates and the G54 to Zero. This
is especially true when the machine
does not have homing switches. | have
played around with the machine and
offer a method that the reader can use
to set Zero easily. If you have homing
switches, | would still recommend you
get to grips with the G54 coordinate
system but more on that later.

Switch the machine on and go to the
first MACH 3 screen, ‘Program Run’, see
MEW issue 138, page 36, fig. 1. Press the
red reset button, fig 1. The message
“Press Reset ......... Emergency Mode
Active” should clear. If not, check that
any emergency stop buttons on the mill
are in the released positions and that the
machine is not sitting on a limit switch.

Fig. 1

Check the Machine Coord’s button
underneath the digital display, fig. 2. The
outside should not be red. If it is, click it
r so the outside turns

Machins white. The digital
c o readout will now show
the machine coordinates
but at this stage, MACH
. 3 does not know where
Fig. 2 the machine axes are.

Zeroing the machine
Press the Zero X, Y and Z buttons, do
not use the ‘ref all home’ button. The
readouts should all be set to Zero,
+0.0000
To start the mill spindle, type 600 into
the lower speed box on the program run
screen and press enter. The spindle will
only start when you click on the spindle
start icon or press F5. To stop the spindle
you do a repeat of the same command.
First reference the Y axis. Jog to the
edge of the work or vise until the edge
finder clicks out. You can jog by pressing
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the tab key on the PC keyboard. The
jogging tool fly out will appear on the
right of the screen, fig. 3. To remove the
jogging fly out, press tab again. At this
point, click in the Y axis DRO box and
type in the radius of the edge finder. If
the edge finder is in front of the work
enter the edge finder radius as a
negative value, see fig. 4 and press enter
to have it accept this value. If the edge
finder is at the rear of the work, enter a
plus figure.

Next reference the X axis, again jog to
the edge of the work until the edge finder

Fig. 3

clicks out and again enter the radius of
the edge finder in the X axis DRO box. If
the edge finder is to the left of the work/
vise then this value needs to be negative.

Next raise the Z axis using the page
up button so that the distance between
the top of the work/ vise and the
bottom of the spindle is greater than
the distance from the bottom of the
longest tool to the bottom of the
spindle, i.e. you need clearance
between the bottom of the longest tool
and the work. A decent figure here is
30mm as this will clear most clamps
etc. This is known as the clearance
plane. We now Zero Z at this point with
the Z Zero button on the readout.

If you have a spare tool holder, |
suggest you put a bit of bar longer than
the longest tool in it and use this
together with a block of metal say about
30mm thick to set the Zero. Then if you
need to reset, all you have to do to set
the Z is to bring this bar back down onto
the setting block and you can Zero the
machine Z so avoiding the need to set all
the tool heights again.

To then Zero X and Y we press the
GOTOZ button, then the ref all home
button then Zero X,¥Y and Z again so all
the DRO's read Zero, fig. 5. This now
sets the machine coordinate and work
coordinate points at the same position
as your work Zero. The important thing
is that both sets of coordinates are set to
Zero. You can check this by clicking on
the machine coordinate button. It will
alternate between machine Zero and
coordinate Zero. If they are not the
same, repeat the previous section until
they are.

Setting the tool height offsets
Change to the Offsets screen, fig. 6.
(Note the red X & Y lettering has been
added for ease of use. This is a simple
modification to the screen. If you would
like this modification, email me and

| will send you the Jpeg and simple
instructions for installing it.) Fit the tool
to be used into the machine noting the
tool number you are using or what the
program needs. Click in the number box
where it says tool, enter the tool number
and press enter to save it, then enter the
diameter and again press enter to save.

Jog the tool down using the page down
key until it just touches the work. Atime
honoured method here is to use a sheet
of cigarette paper under the tool until it
just traps it. At this point, click the set
tool offset button. Note - ensure the
gauge block box is set to Zero.

This then enters the value in the tool
table. If you now click the Tool offsets
option to on (the surround turns green)
the Z readout will show Zero. Click the
machine coordinates button and you will

29
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the tool No display to tool 1 and click the
Set Tool Offset button. Enter tool
diameter if required and press return.
Tool 1 is now set. Repeat for the
remaining tools. If you ever need to
reset a tool, perhaps due to breakage,
just change the tool No to 0, put the
dummy tool into the spindle, bring it
down to the top of the job and Zero the
Z display. (The Machine Coord’s button
should not be red.) Change to the new
tool and set the tool number to the
replacement tool. Bring this tool down to
the top of the job and click Set Tool
Offset. The replacement tool is now set.
You should now know how to set Zero
and set the tool heights using the two
different methods.

Finally, a correction to part one. In the

Fig. 4 section about G codes - straight linear

moves, at the end of the article, the
see that the Z reads the same as the tool the tool heights again. text was incorrect for MACH3. It is only
offset. Click the machine coordinates That concludes this section on setting correct for standard Fanuc G Codes.
button again so it is no longer red. If you Zeros and tool heights without using MACH3 travels the path marked Blue =
now click the Tool offsets button again to the G54. G1 travel in MEW issue 138, page 38,
turn it off, The Z display changes to the Fig. 6, whether it is travelling in

actual Z position. Tool heig ht seﬂing with G54 G0 or G1 mode.
Go to the Program run screen and click Last month, we set the X & Y positions
the GOTOZ button and the tool will raise with G54. Before setting the tool heights,

to the preset Z clearance plane. Repeat we need to set the Z height. We need a
for all the other tools you are using in dummy tool to do this, put the tool into
the program. the spindle and bring it down to the top
At this point, all the work and tool offsets  of the job. If possible, make the dummy
have been set. Go to the offsets screen tool longer than any of the tools used on
and save the tool offsets. This table will the job. Make sure that no tool offsets
load when you next switch the machine are active by changing to Tool 0 on the
on. All work offsets in the work offset offset screen. Click on the Set Z button
table should be set to Zero. Before after checking that gauge block is set to
finishing the machining session, change Zero. This will put the current spindle
to tool 0, (no offset) and pressthe GOTO Z  position into G54. All tools will be offset
@ button. Next time you switch the machine from this point. @
on, Zero itwhere it is and you should not Put tool 1 into the spindle and take it )
have to wobble the component in or set down to touch the top of the job. Change Fig. 5
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NOT ANOTHER
TOOLPOST!

Phillip Antrobus takes a new look at the ‘Gibraltar Toolpost

hen browsing through
old copies of Model
Engineer some time ago,

| came across Tubal Cain's
article about the ‘Gibraltar
Toolpost’ in volume 145. Tubal's reason
for adopting this toolpost was the
increased rigidity gained by getting rid
of the top slide. He remarked that his
prototype version was 'steady as a rock’,
hence its name!

My interest was due to the problem,
common to many model engineers”
lathes, of the topslide handle hitting
the tailstock when turning components
between centres. The many scars on
the tailstock of my Myford bear testimony
to this problem. To avoid it one is forced
to use tools with an uncomfortably
long overhang.

| normally use quick change tool
holders of the Dickson type but | saw
no reason why the idea of mounting
a toolpost directly onto the cross
slide should not be used with these
tool holders.

L .
o~ TN

A casting (or not)?

One could either modify a Gibraltar
toolpost casting or make a similar toolpost
from bar stock. When | saw the cost of the
Gibraltar casting compared with the cost
of the necessary length of bar stock it was
a‘no contest’ decision.

| designed the toolpost shown in the
attached drawing and ordered the
necessary length of 2 %4in. square mild
steel. One could have made it from
continuous cast iron if one preferred but it
is dirty stuff to machine so | preferred
steel. | have a self centering four jaw chuck
which is a great time saver on jobs such as
this. The bar was held in this chuck, the
top face machined flat and then drilled and
tapped for the %:in. BSF stud. This size
was chosen to match the stud in the
Myford top slide.

The corners were machined off to the
2.97in. diameter, as far as possible without
hitting the chuck jaws. This diameter is
purely cosmetic and so not critical. The:
piece was then reversed in the chuck and
the 2.97in. diameter was completed.

Match the heights
The spigot was next machined to 1.873in.
diameter to fit the Myford Super 7 cross
slide and to a length to give the 1.42in.
dimension. This is the height of my
Myford top slide. (Check this dimension
from your Myford.) | do occasionally use
the top slide (mainly when | need to turn
a taper) and making these dimensions the
same on the toolpost and topslide means
that | can swap tool holders from one to
the other without having to adjust the tool
holders height settings. Finally, the end
was faced off to give the 0.6in. dimension
and the taper to suit the Myford retention
system was machined.

With the machining completed, the sharp
edges and corners were removed with a
file, the stud fixed with Loctite and the
body was given a couple of coats of
Myford touch up paint.

The result, as you can see from the
attached photograph, looks as if it could
well be a standard Myford part. | have
been using it for a year now with
every satisfaction.
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Photo 1. The modern version of the ‘Gibraltar toolpost’.
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MYFORDS RULE -
OT ALWAYS!

Jim Whetren builds the ‘George Thomas’ Versatile Dividing Head

BUT

Background

My first foray into home machining
was the purchase of a Cowells 90 ME
lathe. It soon became apparent that,
like my first SLR camera, to use it
effectively additional kit was needed;
flash gun, lenses, skylight filters etc.

In the case of the lathe, Cowells
offered a good range of accessories,
some of which were bought over time
as finances allowed. At this time |
started reading books on lathe use by
such as Sparey, Mason etc. and
subscribed to Model Engineer.

Having a means of machining metal,
many of the much needed tooling
iterns and accessories could be home
produced at a great cost saving, and
also to gain machining experience.
Most of the designs in the books and
magazine were based on the use of a
Myford lathe, which has become
almost standard equipment for home
workshops.

Additional machines followed in the
form of a Hobbymat mill/drill, photo 1
and a Drummond B type flat bed lathe
(1912-21), photo 2. | purchased another
Drummond, a type 1(1908), photo 3
intending to sell it on after a good sort
out, photo 4. Both Drummands were
originally foot powered.

Following the sale of the Drummond
lathes, a Myford was still financially
out of reach, but on an annual visit to
Axminster Power Tools in the town of
that name, | saw that they had a
Prazimat DLZ lathe from the same
East German manufacturer as the
Hobbymat. This was just affordable,
s0 an order was placed.

Having made many items of tooling
for this lathe over the past several
years or so, | thought | would explore
the possibilities of making a Myford
specific item, adapted where
necessary for my machine. The
chosen accessory was the Versatile
Dividing Head from the George
Thomas stable. What follows is the
making of this tool, with changes to
the design and the method of making
found to be necessary or desirable.

The kit
The full kit of materials (metal only)
was obtained from Hemingway Kits of
Bridgnorth. The drawings and working
methods were taken from George
Thomas's book; Workshop Techniques.
Already having the book, the first thing
was to scan and print out all the drawings
for use in the workshop and to, as much
as possible, convert all the imperial
fraction and decimal measurements to
metric, as this is what | use with my metric
machines.

The major stumbling block with the
dividing head is the centre height above
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the cross slide; it is designed to suit the
Myford 7 series lathes at 2 Ysin. (52.5mm),
which falls short of the Prazimat height of
60mm. A packing plate of 7.5mm would
make up this shortfall, so that was the
place to start.

Packing Plate

When looking for suitable material, | found
a second hand piece of 'in. aluminium
plate in the corner which was large enough
to provide a packer for both the head and
tailstock. A check on the body casting
revealed that after machining the base,
there would be enough meat to allow this
piece of material to be used, fig.1

Photo 1. The Hobbymat mill.

The machining of the castings and other
parts is covered in the book, so | will only
describe my deviations and additions.
Following completion of the packing plate,
the body casting was machined and a 6mm
hole drilled and reamed in the centre of the
base to allow the fitting of a locating pin
enabling rotation on the packer to change
the orientation of the head on the lathe if
necessary, and to pick up the mill's T slots.

The packer was press fitted with a pin
and located square on the base of the
casting. The mounting holes were
spotted through the packer onto the base
and the base drilled clearance for 2BA
socket cap screws. The position of the

Model Engineers’ Workshop
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Photo 2. A Drummond ‘b’ type flatbed.

screws in the base allow just enough
clearance from the tailstock boss to
spot-face the casting from above with a
suitable twist drill having a pilot ground
to locate in the clearance holes.

The completed assembly was mounted
on the lathe cross slide with the rear
facing the headstock for boring the
spindle hole, and machining the banjo
boss at one setting.

Boring and machining

the boss

Two between centres boring bars were
made from %in. and %in. bar 200mm long
with the tool bit set at 30deg., the axial
centre of which is 80mm from one end.
Mot as elaborate as George's but the angle
does allow for easier tool measuring.

A piece of bar was fitted into the cored
hole and the hole aligned with the lathe
bed. With the cotter piece fitted, the small
bar was used to open up the bore to
accept the larger bar, and this was used to
bring the bore to size. | drove the bar with
a three jaw chuck as my mandrel is not
easily fitted with a catch plate and drive
pin. If the job must be centre mounted at
both ends, | use a device held in the chuck
which centres the work and also provides
the drive, photo 5.

A small boring head was held in the

Photo 4. The Drummond type 1 renovated.

chuck, and fitted with a boring tool made
from a broken end-mill mounted the
wrong way round. The lathe was run in
reverse to machine the banjo boss to size.
(One advantage of the mandrel mounting
system, don't try this on a Myford.)
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Photo 5. The centering drive attachment.
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Photo 6. The simple faceplate
used for drilling the plates.

The Spindle

The mandrel nose of this lathe has a short
taper and bayonet ring (TGUDIN 55021) to
mount chucks ete. which is very quick, as

the three locking nuts have only to receive a
quarter turn to release the ring and remove
the item. It was not feasible to allow a chuck
to be fitted to the dividing head, so the spindle
would be made to accept ER32 collets as| use
these on the lathe, and collet to collet work
swapping should retain concentricity.

The spindle material was held in a 6in.
four-jaw chuck set running true. A spigot
was machined as in fig. 2. This was to
accept the piece of 40mm x 27mm
material bored to a press fit on the spigot.

The spindle was drilled through with a
5mm long series drill and then opened up
with larger drills to 18mm. My next size is
20mm, so | bored the hole to 19mm dia.

The material for the collet nose was cut,
with a machining allowance, then faced
and bored to 19mm. It was then opened
up 10mm deep to a tight fit on the spigot.
The two pieces were drawn together with
M10 studding, large washers and nuts.

The piece was returned to the chuck and
set running true on the OD of the spindle.
The 1.5mm thread was cut to a good fit on
a collet closing nut, and the end taper
bored 8deg. to accept a collet, with about
2mm below the extracting groove exposed.
A good test is to fit a 7-6mm collet, and
ensure that it will grip 6mm dia. material.

The rest of the spindle machining is by
the book but with Tmm pitch threads.

®

Photo 7. The faceplate held in the dividing head.

Tailstock cotters

These are %in. dia. machined from %sin.
material to allow forming the small locating
flanges. | had no material of this size, so used
%in. dia. drilled and tapped right through.
When they were inserted in place to bore

the %in. and }in. holes, what would have
been the flange was provided by a short cap
screw and washer and the piece locked with
another cap screw and thick washer with 3&in.
clearance. After separating with a parting
tool, the appropriate cotter piece was drilled
clearance for the locking screw. This method
was also used for the micro drum cotter.

Worms

When the worm was fully inserted into

a collet, no run-out could be detected at
the end of the shaft. After a facing cut to
remove the pip, a small No.2 centre was
made to support the shaft with a running
centre with the worm held in a collet. Both
worm shafts were machined successfully
in this way.

Division plates
Each plate blank was held in the outside jaws
ofthe three jaw chuck and drilled and tapped

Photo 8. Using the additional speeds.
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M6. This thread was used to fasten the blank
onto a threaded mandrel held in the inside
jaws with the blank pressed against the jaw
ends. This allowed the first side to be faced
and chamfered, followed by the other side
and a clean up pass over the outside edge.

With the drilling ring and plug jig made,
the plates were again held in the outside
jaws to bore the plates to a close push fit on
the jig's plug piece. They were then fitted
with the jig which was threaded M6 in the
plug portion to allow the jig to be clamped
to the plate with an M6 screw and large
washer allowing the plate to be rotated
under the drill keeping station with the ring.
The assembly was clamped to the table for
each operation with a quick release clamp @
made from an old Mole wrench.

Drilling the many many holes
With my modified spindle nose, the
recommended plate drilling method was

Photo 9. A cover is placed over
the normal start position.

Photo 10. The temporary indexing
hole is in the scrap metal that is
clamped to the plate.

Model Engineers’ Workshop
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Photo 11. The first plate is used
to make the other plates.

out of the window so another means of
holding had to be found. | had a small
faceplate mounted on a 19mm arbor for
holding in the chuck should a small itern
need mounting on an angle plate for
machining. The arbor has a %:in. reamed
hole for mounting and setup purposes, so
a piece of rod was threaded M8 at both
ends and a flanged bush made to fit the
plates, photo 6. The two extra slots allow
for better fastening and positioning of a
small angle plate.

The plate blank was attached to the
faceplate, with a disc of hardboard
sandwiched in between, and held in the
spindle with a 19mm collet, photo 7. |
followed George's advice and tested the
stub drill in the drilling machine. It would
not start on @ smooth surface and when
started in a centre punch mark, drilled
oversize. Close examination showed the
faces were of different lengths, and one
had a negative cutting angle. Following a
regrind it started on a flat face producing
equal curls of swarf and cut size.

The lathe came with an accessory two
step pulley for fitting to the end of the
mandrel together with a longer belt
providing direct drive for additional
speeds of 12560 and 2000 RPM, photo 8.
The drill was run at 1250 RPM, with a
cover placed over the normal start button
as in direct drive, the motor runs the
opposite way. Thus | avoided the force of
habit starting as normal and wondering
why the drill has suddenly stopped

Photo 12. A magnifier was used
to read the drum index.

Photo 14. Drilling the holes.

cutting, photo 9.

| have a Jacobs1B stainless steel drill
chuck of US manufacture, which is
mounted on a 4in. arbor for holding small
items in the Worden. This was used to
hold the stub drill.

The first 60 hole circle was drilled using
the recommended temporary ‘hole’ in a

Photo 15. Check the holes by going to the first hole.
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Photo 16. The homemade faceplate
used to bore the banjo plates and
sector fingers.

Photo 17. The faceplate has
T slots milled in it.
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Photo 19. The tailstock when
close to the headstock.

Photo 20. The finished head
and accessories.

small piece of scrap metal, photo 10. This
plate was then mounted on the dividing
head to produce the other plates, photo
11. As the next phase requires the setting
of the Micro Drum, the sequences were
printed out to allow ticking off each stage
to hopefully avoid getting lost and

Thrd 1.5mm
/C-;qu—
5ha—

:
1o d

— 32 -

3
£ 1

BRI |

Y

—

-1

am— |
4._| 787 ———

&
L]
Y

8
LS
Y

114

making a mistake.

Also to assist in reading the drum
markings, | put my daylight lamp’s
redundant magnifier to use, photo 12,
and photo 13 is the actual view through
the magnifier.

There then followed much drilling and
curly swarf until the last hole was drilled,
photo 14. It was reassuring when the plate
was moved to the starting position each
time, that the drill entered the first hole in
the row, photo 15.

Boring

The large holes in the banjo arm and the
sector fingers were bored while clamped
to a home made faceplate, photo 16.

This was made from three MS discs
screwed together with socket cap screws.
Unfortunately, being HT steel, the ends
still show. Different width slots were
milled in the top two discs to form T slots,
photo 17. Having quite a bit of mass, it is
quite forgiving regarding the balancing of
the clamping arrangements.

Micro Adjuster

The adjuster sleeve was made up with

Photo 21. The attachment can also be used on the mill.
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two pieces of material to save time and
waste. The micro drum was threaded right
through with a correspending length of
thread on the worm shaft. The drum was
fully tightened, then slightly backed off
and the sunken lock-nut fully tightened. It
turns freely with no end play.

The Verdict

I am pleased with the result and more
than satisfied that the tailstock alignment
rod entered in all positions, photos 18

& 19. It may seem odd to use brass for

the rod, but a piece of silver steel would
not enter although four different reamers
were tested in the holes. A steel rod was
too slack, but the brass rod was a smooth
sliding fit so it was used.

The parts completed so far are shown
in photo 20, with the final item being
the milling tailstock. With the head
rotated on the packing plate, it was
tried in its more usual location on the
milling machine, the outer T slots being
at the same 100mm centres as the lathe,
photo 21. Should it be found necessary
to have more clearance, then the packer
could be rotated and the alternative
mounting holes used moving the head
back about 50mm.

The basic head is shown in photo 22.
The dividing head certainly works. | have
used it to index some 800 odd holes, so it
could be considered to be ‘Run In". It just
remains to finally fettle the castings and
apply a coat of paint, which can wait until
the better weather.

The main Myford tooling restriction with
my lathe is the T slot spacing, but if | can
pluck up the courage to drill and tap my
boring table, | may consider the GHT
indexing rear tool post?

Photo 22. The attachment can also
be used as a basic indexer.
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GRINDINGWHEEL
SELECTION, SAFETY
AND DRESSING

Part O

Ithough grinding has been
with us for a very long while
and we all use it from time to
time, it still seems, in many
espects, somewhat of a black
art. This is mainly because we are used to
working with geometrically well defined
cutting edges. That is exactly what we
do not have with grinding and grinding
stones. The grains of the abrasive material
are of totally undefined form and hence
the cutting action is different from what
we are used to seeing when turning,
milling, sawing and so on. Fig. 1 shows
an abrasive grain in action and fig. 2
shows a possible form of a cutting grain.
We will see later on that there are many
more factors and their interaction that
make it difficult to choose the right kind of

Michel Christiaens starts by looking at the

different types of grinding wheels

grinding wheel and to use it correctly.

Anatomy of a grinding wheel
A grinding wheel is a combination of an
abrasive grain, the bond that holds all the
grains together and the pores in between.
In fig. 3you can see a schematic of this
situation. Each and every grain forms a
cutting edge and the pores serve as the
spaces to evacuate the chips. Although the
grains generally have very unfavourable
negative angles, they can nevertheless cut
even the hardest materials.

It is obvious that blunt grinding grains
cannot be sharpened. They should break
out of their bond thus giving room to new
and sharp grains that take over the cutting.
So, ideally, the grains should break out
just before they get too blunt to cut and

Fig.1
CHIP

ABRASIVE GRAIN

7

AAX

Photo 1. Various types of grinding wheels.
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not before that. There the nature of the
bond plays a very important role.

The following factors are involved in
choosing the right grinding wheel for the
job in hand:
«» the kind of abrasive;
» the size of the grain;
+ the hardness of the bond;
» the structure (porosity) of the
grinding wheel;
+ the kind of bond.

The abrasive
Natural abrasives like sand and emery
have been largely superseded by
artificially made ones.

There are three main sorts of abrasives
used in grinding stones: aluminium oxide,
silicon carbide and diamond.

Aluminium oxide

Aluminium oxide, also called corundum
is produced by fusing the soft, clay-

like mineral bauxite in special electric
furnaces. After cooling, the mass is
crushed. This seems simple enough but
in fact it is not. After all, the cutting ability
of the grinding wheel depends largely on
the shape of the particles of which it is
composed. Fig. 4 shows, in a schematic
manner, the difference between good (left)
and badly (right) shaped grains. There
are mainly two qualities of aluminium
oxide usually called corundum and

white corundum. The latter is a more
refined form and it contains more pure
aluminium oxide which makes it more
friable presenting thus more acute cutting
edges. This abrasive is used primarily to
grind material of high tensile strength. As
we will see later, it is designated with A
or WA.

Fig.2
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Silicon carbide

Silicon carbideis made by the chemical
interaction in an electric furnace of, among
other constituents, high carbon coke and
silica sand. It is still harder than aluminium
oxide. It is used for lower strength
materials and is designated by C. In this
category, the well-known “green wheels”
find a place, although there are grinding
wheels of silicon carbide that are black as
well...

Diamond
Diamond is harder and more expensive
than the previous materials. Natural and
synthetic diamond is used in grinding
wheels. It can be used on very hard and/
or abrasive materials such as ceramics,
cemented carbides, glass and, not to
forget, the tungsten carbide of various
cutters. Photo 2 shows a diamond wheel
on a tool grinder.

There is still another material that more
recently took its place on the grinding

scene: boron nitride, also called Borazon.
It is sometimes referred to as "super
abrasive”. This material is very hard, very
expensive and it is used on hardened tool
steels and on aerospace alloys.

The size of the cutting grain

To refer to the size of the abrasive particles
the terms “grit” and “grain” are used.

To designate the grit a number is used.
This number originates from the selection
process used after the abrasive is crushed.
The mass of crushed abrasive is passed
through a range of sieves each having a
definite number of meshes to the linear
inch (see fig. 5).

The grains are numbered according to
the sieves through which they have
passed. So a grain with, for instance, the
number 46 will have passed through the
sieve with 46 meshes to the linear inch,
but will not go through the sieve with 54
meshes anymore. We will see later what
the standard numbers are.

The hardness of the bond
Also called the “grade” of the wheel. It is
a measure for the hardness of a grinding
stone. Mind you, this hardness is not
equal to the hardness of the abrasive
grain! The hardness of a grinding wheel
only varies with the tenacity with which
the bond holds the abrasive grit together.
That way, a grinding wheel can be made
of hard abrasive material and yet be
a very soft wheel! Fig. 6 shows three
grinding stones. All of them use the same
abrasive, the same size of the grit, the
same distance between the grits and the
same sort of bonding material. Yet the
range of hardness goes from soft to very
hard. To complicate matters still more, not
only the nature of the bond determines the
hardness but also the way the wheel itself
is used.

Before you loose track completely, there
is rule of thumb that can be used. We can

Fig.3
DR E&%ﬂgaggxlsl\l SIZE GRADE STRUCTURE BOND ABRASIVE
Mark A 46 K 5 v
Aluminium oxyde A Coarse Very Soft Closed V = Vitrified BOND
(Alundum, Bauxilite, 8 D 0 B = Resinoid
Corundum) 10 E 1 R = Rubber
12 F 2 E = Shellac PORES
White aluminum WA 14 G 3 S = Silicate
oxyde 16 Soft 4
Siliciumcarbide c 20 H Normal
(Carborundum, 24 | 5
Unirundum) Medium J 6
30 K 7
i 36 Medium 8 \
46 L 9
_\9} 54 M Open
60 N 10
Fine (0]
80 Hard
100 P
120 a
150 R
180 S
Very Fine Very Hard
220 T
240 U
280 v
320 w
400
/
Table 2 - General Grinding
CYLINDRICAL CYLINDRICAL .
EXTERIOR INTERIOR SURFACING Fig.5
MATERIAL ABRASIVE Grain Grade Grain Grade Grain Grade 25.4mm (1)
STEEL A 4660 M 46-80  J-M 24-46 K
HARDEMNED STEEL WA 46-60 K-L 46-80 H-L 30-46 I-J
CAST IRON C 46-60 I-J 36-80 H-K 30-46 I-J
BRASS C 36-50  I-J 20-36  IJ
ALUMINIUM c 36-50 | 20-36 |
Table 3 - Tool Grinding General
STRAIGHT FLARING
WHEEL Cup DISH
MATERIAL ABRASIVE Grain Grade Grain Grade Grain Grade
TOOL STEEL A 60-80 M 60-80 M 46 K
HSS A 46-60 K 46-80 K 46 H
TUNGSTEN C 54-80 K 54-80 K 46 H
CARBIDE
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Photo 2. A diamond wheel
on a tool grinder.

say that the harder the material to grind,
the softer the grinding stone must be. This
seems a contradiction but it is easily
explained: in a hard material the cutting
grains get blunt quite fast. If the bond is
too strong those blunt particles just rub
the material and do not cut anymore.
When the grains are released earlier, fresh
cutting edges are presented and the
grinding wheel keeps on cutting well. A
too hard wheel will “glaze” and get a
shiny aspect on its grinding faces.

The hardness of a grinding wheel cannot
be defined precisely. Whatever
designation, it is always part of a range
that is given. The effective hardness is not
only defined by the way the grinding stone
is built-up, it also depends, as | have said
already, on the way the stone is used. It
would lead us too far to loose ourselves in
this technologic maze.

The structure

By “the structure of the wheel” is meant
the spacing of the grains or the porosity
(see fig. 1). It is an important factor
because the pores are the spaces where
the abraded material finds a place until the
particles get thrown out. Too little porosity
and the grinding wheel is soon loaded
with chips and does not cut anymore. The
range of porosity goes from “dense” (0) to
“open"” (10} and a “normal” structure gets
the number 5. Dense grinding wheels are
hardly ever used.

Wheels with an open structure have
distinct advantages. The grain and
hardness being equal, the open structure
cuts faster and cooler. So with an open
structure, a finer grain can be chosen
resulting in a smoother surface to the
work. The little chips are slung out of the
grinding stone easily and the bigger pores
have a more substantial ventilating action
as well. A disadvantage is that wheels with
an open structure wear away sooner so
they are not so good for grinding profiles,
for instance.

Generally speaking, a grinding wheel
with an open structure is preferable when:
+ much heat is generated that can bring

about burns on the surface of the work;
« there is a tendency for the grinding

wheel to clog. For instance, when soft
material is ground.

The bond

The bond not only holds the cutting grains
but determines several other properties of
the grinding wheel as well. The strength
of the bond determines for instance,

how much RPM can be used before the
grinding wheel disintegrates and the parts
are thrown all around, causing death and
destruction. The bond must resist the
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Photo 3. A typical grinding wheel.
Note the maximum speed rating.

cooling fluid that is eventually used and it
determines the usable thickness and the
elasticity of the wheel. There are several
kinds of bonds in use.

Vitrified

The majority of wheels (more than 80%)
are made by this process. All the wheels
in photo 1 except one, are of this kind.
The abrasive, together with the correct
proportion of clay is pressed in moulds
and then the wheels are submitted to
temperatures of 1400 to 1600 degrees
centigrade (2550 to 2900 F). These
grinding wheels are designated with “\/".
Vitrified grinding wheels resist cutting
fluids very well. They are quite strong and
cut well. Because the bond is not flexible
at all, it is not used for thin wheels.

Silicate

Silicate bonded wheels give excellent
results due to their milder cutting action
when used for knife grinding and certain
surfacing operations on hardened

steel. They behave somewhat like the
sandstones of old age. The abrasive is
bonded with silicate of soda and some
other materials. After being moulded, the
wheels are submitted to a temperature
of approximately 200 degrees centigrade
(390F). The silicate bond is given an “S” as
designation.

Shellac
Shellac is designated by “E”. It is an
extremely elastic and strong bond so it is

108303 Y4G9460
AOONTONI27
JHBAGO VS

MAX 16T L/MINL3N/S
MTUNT
DCWN

Photo 4. A large grinding wheel, 400mm
diameter X 50mm wide X 127mm bore.

suitable for very thin wheels. These can be
used to cut off hardened steel, damaged
taps, reamers and the like. The shellac has
a polishing action too. The grinding wheel
cuts very cool and leaves a high lustrous
surface.

Resinoid

The “B" it gets in the designation stems
from “Bakelite”, a thermo hardening
synthetic resin. This bond has a high
tensile strength so the wheels can be
used at very high RPM. They are not
elastic, though. Resinoid bonded wheels
are used for cutting off metal bars, tubes
etc. as well as for deburring cast iron
and forged work pieces. In photo 1. the
very thin wheel on the front right is of
resinoid bond. It smells of burnt bakelite
when used to cut off milling cutters, for
instance!

Rubber

Rubber bonded wheels consist of

raw rubber and abrasive. The rubber

is vulcanised at approximately 150 C
(300F). This type of wheel is particularly
successful on operations requiring a very
thin wheel. They can take side forces
without breaking. Designation: “R".

Marking grinding wheels

For clarity as well as to avoid mistakes in
wheel selection, a standard designation
of wheel specifications is used. But!
Apart from the minimum markings the
international standards want us to use,

4
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Photo 5. A wheel that does not appear
if it has been well looked after.

a manufacturer can add a prefix to the

designation of the abrasive to specify

certain special kinds and there can be

a suffix specific for the manufacturer's

records. But all in all the marking is as you

can see in fig. 7
The explanation of what every symbol

means and what choices you have, can be

seen in Table 1.

Photos 3, 4 & 5 depict actual markings as
found on the blotters of some grinding
wheels. The marking for the structure is
often omitted, as can be seen.

‘When ordering a specific grinding wheel,
you should provide at least the following
data:
+wheel specifications (as seen in fig. 7 and

Table 1);
+wheel shape and face (see fig. 8 and

Photos 1 & 6. They show the shapes we

are most likely to use in the home

workshop);

« dimensions. At the least the diameter,
thickness and hole size, but preferably
what is given in fig. 8.

The way diamond wheels are marked is
slightly different. It is shown in fig. 9.

Difficult choice
If you ploughed through the text above,
you must certainly ask yourself by now:
“0K, now how do | choose the right
grinding wheel for the work | have to do?”
Well... good question and hard to give a
good answer. You must be convinced by
now that choosing a grinding wheel is
quite complicated. Moreover the way we
use our grinding wheels is seldom to any
standard and as you may have learned:
the way you use a wheel can influence its
behaviour. Nevertheless | will try to be of
service. Take into account, though, that
these recommendations are not written

in stone (!). Most are very much “middle
of the road”. For the biggest part the use
of grinding stones in the home workshop
boils down to sharpening cutting tools

so there will be some emphasis on
that aspect. See Tables 2, 3 & 4.

Next month we look at grinding wheel
safety and dressing the wheel.

Table 4
WORK BEST SELECT APPROX GRITS AND GRADES
BROACHES Sharpening WA B0 KV 46-80 K-M
CHISELS
Woodworking AdEMV 46-60 M- M
Engineers’ A30PV 30-46 0-P
CUTTERS
Cup wheel WA 46 KV 36-60 J-M
Dish wheel WA B0 KV 46-80 K-M
DRILLS
Sharpening offhand AdsMV 36-60 K-MN
Sharpening machine AdBLV 36-46 K-M
Point thinning ABOMNV 46-60 M- N
KNIVES
Sharpening ABOPV 60-100 0-P
Pocket (offhand) ABOPV 70-100 O-P
Table (steel and stainless) ABONB
Lawn mower ABOPV 60 N-P
PLANE IRONS
Cup wheels A36KS 36-46 J-K
Straight wheels AdBJIV 36-46 I - K
REAMERS
Backing-off AdBKYV 46-60 J-M
Cylindrical WA 46 M V 46-60 K-M
SCISSORS ABOPV 80-120 0O-P
TAPS ABOMNYV 60-80 M- 0O
TOOLS Lathe and planer offhand
Up to & in. wheel AdBNV
Up to 12 in. wheel A360V
TUNGSTEN CARBIDE
Offhand (roughing) CasLV
Offhand (finishing) c1001Vv
I Fig.8
f
1
STRAIGHT
T : +——GRINDING
T FACE
{
RECESSED 23 T
FLARING CUP

L

STRAIGHT CUP

Photo 6. A dish and a flared
cup grinding wheel.
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n parts 1, 2 and 3 we dealt q)
with cutting materials, the 1ISO Turning on a lathe is usually used to CHIE WLMNG "\ DIRECTION OF _FACC e
classification of work piece materials, generate round surfaces with a single ROTATION
inserts grades and shapes and lathe cutting edge tool and i a fairly simple
tool holders. In this part we discuss cutting process. Provided the workpiece ENTRY

150 Milling tools. Some favourite insert surface speed and the tool feed per

systems and their sources are described. revolution are constant, the chip thickness EXT

This article is about manually operated will be constant. - FEED

milling machines of a size likely to be The cutting process during milling is

found in a home workshop. Operations considerably more complex; often milling Diagram 5

that demand CNC milling machine control cutters have more than one cutting edge

are not covered. E.g. thread milling, circle
milling, helical milling and pocketing.

The focus of this article is more on face
milling, shoulder milling, end or slot
milling, dovetail cutting and spot facing.
Typical insert tooling for milling may look
like diagrams 1, 2 or 3.

Mike Haughton looks at 1SO milling inserts

on a single tool and the edges enter and
leave the cutting zone in such a way that
the cuttings produced vary in thickness.

Consider diagram 4; a simplified view of
a face mill looking down the machine
spindle.

In climb milling the cutting edges enter
the workpiece at maximum chip thickness
and exit at close to zero. Industrially, with
powerful machines and stable workpiece
clamping, climb milling is preferred over
conventional because it causes less heat
to go into the workpiece and probably

‘ FACE MILL uses less feed drive power. However, if the
ROUGHING TO FINE FINISHING FACING MILL ENTRY gyrface msa r:ked ar;s ﬂée enltrvtréointg
iagram 5 has a hard scale, the cutter
5 +~ARBOUR MOUNT edges will last longer if conventional or up
[_=|__’=—| milling is used because the cutter lifts the
Diagram 1 scale from below. Hard scale might be on
CONVENTIONAL DIRECTION OF the surface as the result of flame cutting or
MILLING CUTTER ROTATION sand casting.
Diagram 4 Many home workshop mills are lightly
@ 2 3%{1“7 built or worn and their users will reject
I:DIA.OFGJ[F]NMINGJ ' up-cut-milling because the impact at the
MAX. DI, OF CUT In conventional, sometimes called up-cut- entry point pulls the work into the cutter
milling, the cutter rotation pushes against and shortens its life; it may even jam or
the feed of the workpiece. The cutting chip the cutter. The machine vibrates,
. edges enter the workpiece at close to zero the cutting process is noisy and the
SMALL SQUARE SHOULDER MILL thickness and exit the work at a maximum resulting surface finish is poor.
PARALLEL SHANK chip thickness. This conventional Sometimes it helps to cut the feed per
Diagram 2 cutting process has disadvantages and cutting tooth, reduce the tip cutting
=F advantages. At the cutter entry point, see speed, adjust the jibs on your machine,
: diagram 4, the cutter slides along the lock any axis that isn't required to move
| surface of the workpiece until sufficient and even partly lock the moving axis to
! pressure is created and it can dig in and provide additional frictional resistance. If
start cutting chips. This sliding process you have backlash adjustment on your
| creates heat and hardens some work machine’s leadscrew, adjust backlash out
z pieces, notably stainless steels, titanium as much as you can.
| and high nickel alloys. The next cutting
x edge to enter the entry point will have to Villling cutter geometlry, rake
T cut through this hardened material and Earlier, in turning, we looked at positive
| this hardening will shorten the life of the and negative inserts and the effect of
cutting edges. the tool holder insert seat angle (rake).
el I _L Conventional milling is also undesirable The insert clearance or relief angle is
e @ | oerrHoFoUT where chips can become welded to the described in the ISO system. So called
—_— cutter and get carried around to the next “Negative” inserts have ISO N relief or
cutting position. Diagram 5 shows climb clearance angle of 0deg. Positive inserts
DIA. o cut or down-cut-milling with the same cutter hawve relief angles greater than Odeg.
style. See table 1.
SQUARE SHOULDER FACE MILL Table 1 | | of angl
ARBOUR MOUNT able nsert clearance or relief angle
ISO Symbol Relief Angle ISO Symbol Relief Angle
Diagram 3 A 3 F 25
B 5 G 30
C 7 N 0’
D 15 P 11" or 10°
DEPTHOF CUT £ % ]
| CLEARANCE
—a = ANGLE
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When considering milling tool holders
there are two axes, radial and axial.
Diagram 6 shows two views, radial and
axial, of a face mill with negative axial
and negative radial insert rake. The insert
shown fitted is also negative.

Negative inserts are generally said to be
the strongest and resist impact better than
“sharper” positive inserts. Some work
piece materials cut much better with
positive inserts however.

The double negative rake configuration
shown in diagram 6 is good for hard
workpiece materials, hardened steels and
cast irons. However, it isn't so good for
leng chipping softer materials, such as low
carbon steels, as the chips can be crushed
and welded against the cutting edge. My
diagram only shows one cutting tooth for
simplicity. Multiple teeth in contact with the
workpiece give a smoother cutting action.

RADIAL VIEW AXIAL VIEW
NEGATIVE
RADIAL
RAKE
i NEGATIVE
= AXIAL
RAKE

NEGATIVE INSERTS
Diagram 6

Obviously there are several possible
combinations of tool holder negative or
positive radial and axial rakes and each
has its advantages and disadvantages. |
will not detail them all.

Diagram 7 shows two views of a
common geometry for steels and cast
irons utilising a negative axial and positive
radial rake used with a positive insert.

RADIAL VIEW

AXIAL VIEW

POSITIVE INSERTS

Diagram 7

Double positive rake tooling and positive
inserts are favoured for aluminium alloys
with a low silicon content.

Looking at several insert milling tools in
my collection shows most have a neutral
radial rake. Those designed to take
negative inserts have negative axial rake
to prevent rubbing and those intended to
use positive inserts tend to have a neutral
or positive axial rake. More on these
aspects later.

Milling inserts are subjected to a shock
loading every time they enterand to a
lesser extent when they leave a cut. This is
particularly true of climb milling, diagram
5. The shock loading on the cutting

tooth can cause machine vibration and
may shorten the life of the cutter insert
depending on the angle that the cutter hits
the surface to be cut. See the entry and
exit points in diagrams 4 &5.

42

For these reasons, it is good practice for
25% to 33% of the cutter diameter to
overhang the workpiece as this produces a
negative angle of entry of the cutter edge.
Should the workpiece be more than 75%
of the width of the cutter diameter,
overlapping passes are desirable.

Photo 1 shows three small (25mm) end
mills / smiall face mills with triangular,
square and round inserts. The entering
angle for each of these is inserts is 90deg.
for the triangle, 45deg. for the square and
variable, depending on the depth of cut
for the round insert. The 90 degree cutter
generates mostly radial forces and very
little axial pressure. | have attempted to
show this in diagram 8. Well, really it's a
photograph that | have drawn on using
Photoshop Elements ref. 1. The red arrows
represent the radial force horizontally and
the axial force vertically. The length of the
line represents the relative size of the forces.

Photo 1. Three small end mills.

The 90 degree entering angle insert is
useful for thin walled components as the
downward axial pressure is low and of
course it produces a 90 degree form. With
indexable end mills, tolerances and cutter
deflection will contribute to a deviation
from a true 90 degree shoulder.

For the 45 degree entering angle square
insert, the radial and axial forces would be
equal and is usually reckoned to be the
first choice for general purpose use.
Decreasing the entering angle reduces the
chip thickness for a given feed rate. Round
insert cutters give the strongest cutting
edge with the possibility of multiple small
indexes, which is more economical than
most other shapes.

Diagram 8

There is a lot of discussion on internet
groups about “tramming the head” of
vertical mills. E.g. see ref. 2. The object

of this tramming exercise is to set the
spindle truly vertical to the machine table.
However, in face milling there is some
merit, even on a small sized mill, in setting
the spindle tilt angle slightly off vertical
and leading with the lower insert. Diagram
9 shows an exaggerated spindle tilt. The
advantage is that the trailing insert cannot
rub on the machined surface and this

will eliminate back cutting or re-cutting,
both detrimental to the surface finish and
insert life. The downside of this mode of
operation is a slight curvature of the flat
surface that results and the necessity to
only mill in one direction.

CJ‘

SPINDLE TILT ANGLE o
l- : LEADING
! — INSERT
TRALING
1 INGERT - FEED

Diagram 9
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In an earlier part of this series of articles
| described the application of the ISO
nomenclature to tooling and inserts for
turning.

Mone of the milling insert holders that

| use show any standardised marking
system. Each manufacturer seems to use
their own part codes. E.g. the economy
end mills shown in photo 1 are simply
etched or laser marked 90° XML 17; 45°
XML 17: RXML1". Another example | have
is marked “R8 EM @32", a marking which
indicates the shank type, end mill cutting
and the cutting diameter.

So if you can determine the
manufacturer of a tool holder, look up his
tool markings on the "web”; you should
find most manufacturers have extensive
on-line catalogues. If the tool holder is
unmarked you will have to do a bit of
measuring and intelligent guesswork to
determine the insert type and size. A
milling tool holder will normally only
accept one insert shape and size but you
can often ring the changes on the insert by
the selection of clearance (relief) angle, the
insert nose radius and the edge
preparation and of course the carbide
grade and coating.

The news here is better. Many milling
inserts follow the 1ISO nomenclature
described earlier in parts 2 and 3.
However, there are some manufacturer
specific insert shape additions that

are not described by ISO so caution is
needed when you buy new milling insert
tool holders. Check that an I1SO insert
nomenclature is available for inserts that
fit the holder or you might get stuck with
a costly insert replacement problem. I1SO
inserts shapes are described in Table 2.

Diagram 10

B

of the long cutting edge. Diagram 11is a
Sandvik R245 insert, again non ISO but
similar to some square and octagonal
positive inserts.

Inserts intended for milling operations
often have edge preparations that are very
different from the corresponding insert
prepared for turning. Wiper inserts are
common and do seem to give better
surface finish even on light home
machinery. Rather than just provide a
round nose to the insert, the wiper
modification provides a flat area that
wipes away ridges made by the passage
of the previous cutting edge through the
work piece. On a 22TPKN insert this might,
for example, be 1.2 to 1.4 mm wide. The
wiper width should exceed the feed per
insert for the best effect.

On large industrial sized face mills, it's
quite common to have separate wiper
inserts that protrude slightly below and
trail behind the other cutters to achieve
mirror like finishes without resorting to
grinding after milling. As you might
expect, in the real world, milling of engine
cylinder heads and cylinder blocks is
carried out on a massive scale by
dedicated multi-insert face mills.

Table 2 Milling Insert Shape

ISO Shape Nose
Symbol Angle
A Parallelogram 85"

B Parallelogram 82"
c Diamond 80°
D Diamond 55°

E Diamond 75

F Diamond 50°
H Hexagon 120°
K Parallelogram 55°

L Rectangle 90"
M Parallelogram 86"
0 Octagon 135°
P Pentagon 108’
R Round

S Square 90"

T Triangle 60"
v Diamond 35
w Trigon 80"

20° Diagram 11

A number of insert shapes used for
turning are less suitable for milling,
especially the D,E,FK and V ISO shapes,
because of their relative lack of strength.
Common ISO milling insert shapes that
don't find much use in turning are shown
here. Diagram 10 is a Sandvik R390 insert
which is nom ISO but similar, but not
necessarily interchangeable, ISO shapes
might be ADKT, ADCT, APKT and the
BAAP series types. Notice the curvature
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'Well that's all for the theory, what about
the practice in a home workshop? The
following are my experiences using
inserted tooling. Most of my milling is now
done on a Chester UK 6in.x26in. vertical
mill, ref. 3, but previously | owned a Dore-
Westbury. Before that, | did all my milling
on a Myford ML7 lathe. The Chester UK
6x26 has a power feed on one axis and an
R8 spindle. It has a spindle speed of 200 to
2300 rpm in 9 steps, but with a large gap
between 610 and 1070rpm.

HSS tooling used on the mill soon needs
re-sharpening and you really need a cutter
grinder and a bit of skill to re-sharpen end
mills and slot drills. | find brazed carbide
milling cutters are useful and stay sharp
much langer than HSS especially if you
machine tough or abrasive materials. They
have the advantage of fairly simple insert
shapes that can often be brought back to
something close to their original
sharpness with the careful use of a fine
diamond file.

Please see article 3 for a description of
problems with the tough skin on cast iron.
Tasks that | often seem to get with cast
iron components are to produce large flat
surfaces, square shoulders, dovetails and
spot facing.

Photo 2 shows a four insert R8 shank
face mill from Arceurotrade (they call it an
end mill}, ref. 4 being used to take a series
of overlapping first cuts along an iron
casting. The speed | used was 200rpm.
Since the cutter is 63.5mm diameter that’s
roughly a tip speed of 40metres per
minute. The feed per tooth is less than
0.2mm and the depth of cut around 1.5
mm to get under the skin. This particular
casting wasn't very flat as cast.
Subsequent cuts were made at 300rpm
and a much smaller depth of cut. It is
normally recommended that a face mill
should be wider than the casting being
faced. In this case overlapping passes had
to be used as this is the largest diameter
mill | have available.

Photo 2. Face milling Cast Iron.

Arceurotrade don't know the I1SO
specification of the inserts supplied with
this tool. They import replacement inserts
from the tool manufacturer in China. |
have been replacing these inserts as they
wear out with TPKN 22 04 PD R from
Sandvik in their grade H13A (K20). This is
an uncoated insert with an 11deg. positive
edge and wiper edge for right hand
cutting. The Arceurotrade and Sandvik
Coromant (ref. 5) inserts behave similarly
for me; somebody kindly presented me
with a full box of the Sandvik inserts. | also
have a box from Widia (ref. 6) with the
same ISO code and they behawve similarly.
Aclose up examination of this insert,
diagram 12, shows the main features.

The wiper sections, marked R and L are to
indicate the differences’ between right and
left hand cutting.

In my Dore-Westbury days | would have
attempted to single point flycut a surface
like this with HSS and spend a lot of time
re-sharpening the cutter and complaining
about the surface finish!

| find that this face mill also gives good
results, with the same inserts, on low
carbon steel plate and aluminium alloy like
6082 (HE30).

Low carbon steel plate, supplied as hot
rolled black plate, can cause problems
because its surface contains mill scale
(abrasive) and there are usually many
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Diagram 12
-— 117
1 e0°
INSCRIBED
CIRCLE ; \
22mm
TPKN22 04 PD R

4.76mm

small surface defects resulting from the hot
rolling process. | find that tilting the spindle
slightly, say 0.05mm (0.002in.) and leading
with the lower insert tip gives a better
surface finish and less “pick up”. Of course
on my mill | can only easily adjust the tilt
left to right, not front to back as you might
on a real mill like a Bridgeport. | find a
feeler gauge is OK for setting the tilt angle.

This is something you might want to avoid
with HSS tools! | have found that it is often
desirable to reduce the shank height of
lathe tools, especially insert types so they
fit my Chester UK Craftsman 300mm x
570mm lathe. | don't have a quick change
toolpost (Dickinson type) which normally
brings the luxury of micro adjustment of
the tool tip height. The insert lathe tools
supplied with this lathe averaged about
1.27mm (0.050in.) above centre height.
This above centre height mounting of the
cutting tip is sufficient to cause havoc with

Photo 3. Milling a hardened
lathe tool holder.

Diagram 13
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the surface finish of smaller diameters,
especially those turned between centres. |
have also successfully reduced the shank
heights of insert tooling intended for
larger lathes using this method.

Normally insert lathe tool shanks are
made of toughened steel. If you come
across some of the new solid carbide
shank tools don't try this! Carbide is easily
detected by its very high density. Photo 3
shows a nominal 16mm square lathe tool
being milled down to reduce its height.
Apparently | left an insert in the lathe tool
when | did this, naughty!

| got a mirror like finish using the end
mill shown in photo 3. The end mill was
run at 1070 rpm, a depth of cut of no more
than 0.25mm (0.010in.) and a slow feed
rate. As | hope you can see in the
photograph the cuttings turned from light
brown to dark blue as the depth of cut or
the feed rate was increased. These end
mills come from Chronos, ref. 7.

This inexpensive set of three holders was
bought following a recommendation from
Dave Fenner. | originally used them with
an R8 collet but | find | get better results
when they are held in an ER32 collet as
shown in the photo. The inserts for this set
have the ISO codes TNMA 16 03 08:

RNMA 09 03 00 and SNMA 09 03 08. No
edge details are given and none can be
seen under magnification. These inserts
are negative and can be used on both
sides, which makes them particularly cost
effective. The holder has a negative axial
rake and a neutral radial one. Using
photography and the Photoshop Elements
software | estimate the insert negative
rake to be about 7 degrees. See diagram
13. These angles are important should you
wish to have a go at making your own
milling tool holders.

60deg. dovetail cutting in cast iron is a
task that seems to come up fairly regularly
in my workshop. If you study commercial
dovetails on machine tools they will often

Photo 5. Dovetail cutters.

be cut with a square relief at the bottom of
both the “outside” and “inside” dowetail
parts. See photo 4 of the cross slide on my
lathe, where the square relief’s have been
cut at approx 30deg.

This feature doesn’t appear in most
home workshop projects; it's clearly there
to protect the point of the dovetail cutter
from rapid wear but is difficult to
accomplish without a slot mill working at
an angle. If you start milling dovetails in
cast iron, even with the outer skin already
removed, the wear rate on the tips of
these very expensive cutters is fast. For
some time | have successfully used a
brazed carbide 60deg. dovetail cutter from
ArcEuro, ref. 4. The problem with this
cutter is its lack of cutter depth which
means that | have to take two cuts at
different depths to generate the final
dovetail. To counter this | have made some
tool holders from ENS, ref. 8, for triangular
insert 60deg. cutters. See photo 5 which
shows both cutters together for
comparison.

These home made dovetail cutters work
quite well if run at 600rpm with a low
depth of cut and low feed rate. The two
inserts shown in the photographs came
from J&L Industrial and are TCMT 16T304.
These are not really intended as milling
inserts, | normally use them in a lathe
boring bar, but they were pressed into
service as | already had them in stock.

Castings often require spot facing to
produce a flat area around a bore that can
act as a seat for a bolt head, a washer or
a thrust area for a spindle. In smaller sizes
an end mill can work although the seat
will probably not be absolutely flat as end
mills are normally sharpened with a 1to
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Photo 6. A spot facing tool.

Bdeg. angle across the front face of the
teeth. | made a simple insert spot facing
tool shown in photo 6. | used the insert and
screw "borrowed"” from the square insert
SNMA 090308 shown in photo 1. This
particular example isn't centre cutting but
works well around a pre bored hole in cast
iron. The secret to making these simple
insert milling tools is the correct position
and angle of the insert seat. If there is any
interest, | can write up the manufacture of
these home made end mills.

| often hear those who are very negative
about inserted carbide tooling stating, as a
fact, that their lathe or mill does not have
sufficient power to run carbide inserts.
Photo 7 shows a power meter that | use
to give an almost instantaneous read out
of power consumption in watts of my
machines. The supplier is Maplin, ref. 9.
My Chester 6x26 single phase belt driven
mill has a motor plate rating of 1.5HP or
1119 watts. Running the four insert face
mill shown in photo 2 gave a total power
consumption of 485 watts at 200rpm.
However, from that one has to subtract
95 watts for the power feed and the low
voltage machine light, leaving 390watts

Photo 7. Power meter.
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consumed by the motor whilst face milling
cast iron. This set me wondering about
power consumption of the mill motor
cutting air compared to cast iron. The
following table of power consumption
cutting air, with no machine light and
no power feed gave a set of results that
surprised me. The numbers in the table
are after the initial starting surge, which
is too fast for the meter to accurately
register. | waited for the reading to
stabilise before recording it, around 30
seconds.

Belt Position Spindle R.PM.  Watts

D1 200 315
C1 300 314
D2 430 373
Al 610 375
B2 1070 510
C3 1120 583
A2 1330 504
B3 1850 745
A3 2300 950

As you can see, surprisingly my cast iron
cutting exercise only added 75 watts to
the total consumption. My measurements
show that as the mill speed increases
the losses in the two belt transmission
rise rapidly and at the top speed there
isn't a lot of powver left for machining!
Glancing at the power meter as | carry
out various milling operations doesn't
really confirm that insert tooling imposes
any excessive power demand, provided
you avoid the highest spindle speeds. In
fact | have difficulty seeing a difference
in power consumption between insert
and non insert tooling at the same rpm.
Commercially, of course, high spindle
speeds are essential for high productivity
{high metal removal rates} and high
spindle power is then essential.

The most energy intensive operations on
my mill and lathe appear to be drilling and
opening out holes by drilling. I'd be
interested to hear if other readers have
tried measuring the power consumption of
their mills or lathes.

Because carbide tooling is not degraded
at temperatures that would rapidly
soften and dull HSS tooling, | find that
dry machining with uncoated carbide
inserts is usually perfectly satisfactory
and less messy. | usually start off cutting
dry to see what happens; if the surface
finish isn't great and | can't improve it by
changing the conditions, | will then try a
metalworking lubricant.

Remember that an intermittent supply
of water based coolant or lubricant
may actually shorten the life of the
insert because sudden temperature
change of the insert can cause micro
cracking and lead to premature failure,
so dribbling fluid on with a brush may
actually be counter productive. Some
workpiece materials prone to long
chipping or edge build up benefit
from lubrication. Unfortunately some
insert coatings are not as thermally
stable as carbide itself so adopt a
suck It and see approach.

There must be literally thousands of
permutations of insert size, shape,
materials, coating, edge preparation etc
50 that stockholding must be a major
headache for any supplier. I'm sure that
major manufacturers would be unwilling
to supply individual inserts to small users.

Many of the home workshop suppliers in
the UK only stock very limited ranges of
replacement inserts for tooling they sell
and often don't display the complete ISO
codes of inserts they supply, but they will
usually supply single inserts. | have found
that | can also buy single inserts on line
from J&L Industrial ref .10. Following a
change of ownership, J&L now offer a
wider range of insert suppliers and the
on-line discounts can be quite
good(25%+).

EBay always has a large selection of
inserts on offer at discount prices; just
search for “inserts”, but care is needed to
ensure that the full ISO description is
given. As | noted in an earlier part, inserts
often don't have comprehensive marking
so getting an original unopened box is
critical. Remember that inserts on Ebay
probably come from stores and
warehouse clearances and are likely to be
slow moving stock or trials that didn't
work out. Ebay sales of insert tooling tend
to be in sizes to large for our machines.

Insert tooling looks expensive and
complex but can give exceptional results,
even on home workshop machines
especially on difficult to work materials
if you make the effort to understand its
peculiarities. | find that | am turning more
and more to inserts and solid carbide
tooling. OK, so | don't use a small lathe or
mill by “our” standards but small scale
tooling is now available and is worth a try.
Study of the professional / production
tooling catalogues from the major
manufacturers show a wealth of new
developments that must eventually filter
down to our types of machines. | might
mention indexable drilling systems, copy
milling cutters used in die making and the
parting, grooving and profiling lathe
inserts.

Please feel free to add your comments
and experiences, good or bad, with
insert tooling to Scribe a Line or
mikehaughton@btinternet.com

Ref. 1: http://www.adobe.com /products/
photoshopelwin/

Ref. 2: http://www.industrialhobbies.
com/howto/tips/tram.htm

Ref. 3: http://www.chesteruk.net/
store/626_turret_mill.htm

Ref. 4: http://www.arceurotrade.co.uk/
Catalogue/Cutting-Tools/Milling-Cutters/
Indexable-Carbide-Cutters

Ref. 5: http://www.coromant.sandvik.
com/uk

Ref. 6: http://www.widia.com/widia/en/
widia/index.jhtml

Ref. 7: http://www.chronos.Itd.uk/

Ref. 8: EN8 new nomenclature 080M40.
0.4%C unalloyed medium carbon tool
steel See http://www.westyorkssteel.
com/EMN8.html

Ref. 9: Maplin part number L61AQ. www.
maplin.co.uk

Ref. 10: http://www.jlindustrial.co.uk
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REBUILDING THE
SUPER SEVEN LA

By “Richmond”

u may remember from last
month’s issue that the house
was burgled, so | will say here
and now that | haven't had the
amount of time needed in the

workshop to finish everything. Dealing
with the insurance company, the police,
and a partner who doesn't really like to
be alone in the house takes up valuable
time, especially when time is limited
anyway. The items still to be completed
are the final fitting of the coolant system
and the lighting. All works as it should,

| just haven't had time to finish fit them.
| am indebted to Harry for giving up his
time this month to help me. Without his
assistance only half the work would have
been completed.

Stripping the small bits
The first job was to strip all the small
assemblies that needed re-spraying.
My small collection of parts bins came
in handy here, and each was labelled
appropriately with the name of the
assembly it contained. The parts were
masked then primed and sprayed with the
top coat. Photo 1 shows the results.

| wasn't very happy with some of the
results on the larger items such as the belt
cover, and the gearbox, photo 2 s0 a rub
down session ensued, followed by yet
more spraying. The changewheel cover
still needs more work. In fact | think | have
rubbed down and sprayed that item four
times now. It will have to do for now. At
least until the lathe is finished and tested,
then | will spend some more time on it
prior to the Harrogate Show.

Reassembling the headstock
Assembling the headstock was one

of those jobs | dreaded. Whilst Myford
owners will say adjusting the bearings
is easy, it is not something | have done
before, so it was put off until the last
moment. The headstock was assembled
and cleaned, photo 3. Note the paint
on the bronze bearing that crept under
the masking tape. This was cleaned

off with turpentine substitute and a
scourer - yet more time spent cleaning

Photo 1. Small parts after spraying.
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Background:

Last month we covered the preparation and spraying of the lathe, the selection of the
DRO, as well as same of the pitfalls when purchasing some of the parts needed to
complete the project. This final instalment will cover the re-assembly and alignment,
as well as the installation of the inverter, the power cross feed, and the DRO.

instead of building!

The headstock was assembled to the
bed. Remembering back to my day at
Myford, Darren told me that the base must
be totally clean with a flat underside. It
wasn't. So, guess what, more cleaning off
surplus paint! | didn"t want to start the
alignment process with paint or grit
hampering the fit of mating surfaces. The
screws were fitted and torqued down
evenly after ensuring that it was seated
correctly against the rear shear. This is
done by tightening the grub screws in the
front shear until no movement is felt.

The tailstock

After a break for tea, the tailstock was
then assembled after yet more cleaning
of surplus paint and fitted to the bed.
At this point it is worth mentioning
that any setting up of the headstock or
tailstock must be done on the bed when
itis on a flat surface, and NOT under
tension, i.e. undo any bed clamping
bolts you have in place, and just “nip”
them past finger tight.

Being an eager soul | went straight to the
test procedure, so out came the 2MT test
bar and the DTI. Shock, horror, both the
headstock and tailstock were pointing
downward towards the bed. After some
head scratching it dawned on me that |
hadn't set up the bearings in the

headstock, | was going to have to do the

dreaded job sooner than | thought. The

light bulb in my head came on when | was
adjusting the test bar in the headstock;
there was visible play in the spindle.

Fig. 1 shows a simplified cross section
of the headstock. The adjustment
procedure | used, and subsequently
verified with Myford, is as follows:

1. Loosen the Split collar and the 2 ‘C’' nuts
Aand B.

2. Holding the bull wheel or pulley, tighten
the Split Collar by hand. N.B. There
should be a visible scribed line marked
on the spindle which should line up with
the split in the collar when new. It is
likely there might be some small
movement due to wear.

3.Tighten nut B carefully with a ‘'C’
spanner until the spindle has become
stiff with a jerky motion, but can still be
moved by hand.

4. Tighten nut A fully, and hit home gently
with a soft faced hammer. The spindle
should now turn smoothly yet freely, but
still be very slightly stiff.

Whilst sounding complicated, in actual
fact it takes only two or three minutes to
do. The difference it made to the
headstock test was dramatic. From
pointing down by 3 thou over the 8 inch
test bar, it was now totally parallel with
the bed, photos 4 & 5. The eagle eyed

Photo 2. Gearbox, change wheel cover, and belt guard after spraying.
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Photo 3. Headstock assembled, prior to bearing adjustment.

amongst you will notice that the saddle
and cross slide have been fitted. This
was done to enable the DT base to
move slowly and not disturb the arm
whilst traversing the test bar. It also
helps to see if any error is linear along
the length. Also, | don't have an
“elephant’s foot” on the DTI, but it does
have a ball bearing base, which was
freshly oiled and checked. N.B. the test
procedure was explained in part 1 of this

article, MEW Issue 137.

The headstock horizontal alignment was
also checked. Some small adjustment was
made and | now have 0.0008in. vertically,
and 0.0017in. in the horizontal plane over
the 8 inch test bar.

Unforeseen wear

Having had several lathes, and more than
a little experience of drilling small holes
via the tailstock, | know how important

-SPLIT COLLAR
\ FC'NUTA

|/ —

/ / ‘C’'NUTB //

L SCRIBED

HEADSTOCK CROSS SECTION

Fig 1 - Simplified Headstock cross section.
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Photo 6. Tailstock with new slipper block.

tailstock alignment can be. This one
proved to be a &% *%$"! The slipper
block was cleaned and cleaned again. All
traces of scrapes, marks, and paint were
removed from the castings. The barrel
was removed and checked, the clamping
mechanisms checked. | could not get it to
line up with the headstock. It dipped by
well over 10 thou in 8in. and it was linear
as well! In the end | shimmed up the front
edge of the main casting by 4 thou. It just
about came level. Using a bit of math, 4
thou over the 5in. length of the base, plus
7 thou over the 8in. test bar translated into
12 thou over 13in. The only conclusion

| could reach was that the slipper block
must have a slope along its length due to
50 years of use.

The Myford open days
Luckily, Myford had their open days
recently, which Harry and | attended.
Hawving previously spoken to Malcolm at
Myford about the problem, the tailstock
was given to Darren upon arrival
who fitted a new slipper block for me.
Incidentally, Myford fitters have a range of
slipper blocks which vary in thickness (up
to 5 thau over size) to cater for this and
other tailstock alignment issues, photo 6.
As is usual on Myford Open Days, there
were VAT free offers, and | spent my
pocket money for the next month or two. |
needed a new backplate for the 4 jaw, as
well as a new 3 jaw chuck, and other
sundries. Besides the lines of new and
second hand machinery, there were
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Photo 7. An excessively
worn Super 7 bed.

Photo 8. New cross and top slide in place.

displays by the SMEE, as well as turning
and milling demonstrations.

DAG Brown was demonstrating some
precise turning methods, and lvan Law
was there showing his prototype
cylindrical grinder. It used Prof D H
Chaddock’s original prototype Quorn
head, and Ivan told me he needed to
redesign the head as a result of a lack of
power from the motor, as well as a lack of
rigidity due to the cutting forces involved.
We had a pleasant, long, and eventful
chat, and hopefully, | will be able to visit
Ivan later in the year and see what he gets
up to in his workshop.

Unwarranted optimism

One source of amusement during the day
was a Super 7 bed that had been returned
to Myford for regrinding, photo 7. Note
the flat bar above the divot in the bed, the

Photo 9. The rack and apron.

depth of which is about 100 thou. As well
as the main divot, there were numerous
pock marks probably due to rust, as well
as chips out of the edges of the shears.
Myford are good, but not even they could
recover this one!

Since the last instalment of this series, |
have thought long and hard about the
condition of the cross and top slides, and
despite the vast improvements due to the
welding and surface grinding, | decided to
obtain new ones. The top slide was
sprayed and the parts were fitted, photo 8.

Excessive backlash

Another interesting point arose when
moving the re-assembled saddle and apron
along the bed via the apron hand wheel.
Some excessive backlash had crept in. When
the bed was reground at Myford Darren
refitted the rack, apron and saddle, and there

Photo 10 -Finished gearbox with new selector plate.
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was no backlash evident. It then occurred to
me that he nipped the rack mounting bolts
just tight photo 9, and using a soft faced
hammer tapped it down towards the apron,
traversing the saddle as he went to make
sure that the play was negated at regular
intervals. The apron was then run along the
bed to ensure free running and the bolts
were then tightened fully. | repeated this
exercise and hey presto, no backlash.

The gearbox, motor and clutch
Now we had some of the main parts
assembled it was time to mount the gearbox,
motor and clutch assemblies. Firstly the
gearbox was re-assembled, and then
mounted onto the lathe, but without the top
cover. A DT| base was mounted onto the
cross slide, with the pointer resting on top of
the machined portion of the gearbox casting.
The saddle was then traversed along the bed
to determine the parallelism of the gearbox
to the bed. This was adjusted and the bolts
tightened fully in place.

The cover, gear lever and new gear
selector plate were then attached, photo
10. Mote that the new design of selector
plate bends over the front of the gearbox
and as such, one of the holes doesn't quite
line up. This will need to be drilled and
riveted. Note to self: Create a snag list!

When cleaning the leadscrew, Harry
noticed some rounding of the threads, and
whilst | couldn’t remember any play when
| first bought the lathe, we swapped it for a
spare one. This was mounted without
effort. The only thing to remember here is
that whilst we don't want any end float,
tightening the handwheel excessively
induces additional and unwanted friction.
(Editors note: see MEW issue 138,
Converting A Myford To CNC for fitting
thrust bearings to the leadscrew.)

Next came the mounting of the motor,
and the other thing | was dreading, the
notorious pre 1958 clutch. Whilst Harry
built up the clutch assembly on the bench,
| mounted the motor, and belt guards,
photo 11. (Editors note: Under no
circumstances dismantle a post 1958
Myford clutch. Some versions can eject
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the centre push bar at a dangerous
velocity. Return to Myford for servicing.)
Yes, | know a new belt is needed, another
thing for the snag list. Myford offer motors
ranging from 1/2hp single phase to 1hp 3
phase and whilst | didn't buy one from
their range, | opted to take the middle
ground and chose a 3/4hp 3 phase ABB
motor sourced from Ebay controlled by a
new IMO Jaguar VXSM inverter. The
original %in. bore in the motor pulley was
bored out to 19mm to suit the new motor
and a new keyway was cut.

The clutch lived up to its reputation. |
think Harry built and stripped it three
times on the bench and another twice
when fitting it to the lathe. We mow know
it's workings inside out. It also brought
about a debate as to whether to allow
cluteh slippage or belt slippage when
under excessive load. We opted for belt
slippage on the basis that whilst either one
produces a stalled mandrel, a slipping
clutch which cannot now be bought as a
spare is therefore irreplaceable, whereas
belts cost less than £10.

In my last article, | mentioned that | had a
spare countershaft pulley in case the
original one with the welded section didn't
come up to scratch. Well, we couldn’t use
the spare because the central hub was not
wide enough to take up the end float in the
countershaft without fouling the belt
housing. Also, it wasn't a double pulley, so
| would have lost some flexibility in gearing
so | opted for the original, photo 12 and to
date it has proved more than adequate.

At this point the lathe was starting to
look finished. Howevwer, | still had to mount
it onto the stand, level it, fit the DRO and
the inverter, do the wiring, fit the coolant
pump, the power cross feed system, and
write this article. Whoewver wrote the 80,20
rule certainly was right. Twenty percent of
the work does take 80% of the time.

Reuniting the lathe

with thegsfclnd

The stand had been placed in its new
home in the workshop and the drip tray
levelled for a few weeks, so we wheeled
over my temporary bench, an old yet
sturdy TV stand that had been the home

Photo 11. 3 Phase motor is in place.

for the lathe for the past two weeks. To
save too much lifting, we chocked up the
lathe until it was within half an inch or

s0 of the level of the raising blocks. The
mounting points on the raising blocks
were checked for height, they were all set
at 1.000" above the blocks. Hopefully, this
would mean an easier time in levelling
the lathe once mounted, and provide a
good starting point for the fine tuning of
the lathe. The lathe was more or less slid
across into place with little effort, and then
loosely bolted down, photo 13.

The Editor has written a piece in MEW
Issue 138, The Practical Engineer about
lathe levelling and fine tuning so | wont
repeat it here. All | will say is take the
time to do it; it does make all the
difference in performance.

Testing the lathe under power
Essentially, the lathe was complete, so it
was oiled, the inverter was temporarily
connected, and it breathed again. We left it
running at various speeds for 16 minutes

Photo 13. Mounted on the stand, the lathe is starting to look the part.
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Photo 12. Motor pulley and belt.

or g0, and then checked for any warm
bearings, oil leaks, and loose bolts etc.
The only problem we found was that the
clutch appeared to slip, so it was adjusted,
and we then ran the lathe at low speed for
another 15 minutes traversing the saddle
up and down the bed under power to bed
in the gearbox and leadscrew assemblies.
After another run round with the Allen
keys and spanner, we called it a night.

The electrical installation

Early the next day, | decided to tackle the
electrical installation. Given that | planned
to use coolant on the lathe, | decided to
use “SY" rated cahle for the motor to
inverter connection, photo 14. This is

a sheathed multi-core cable covered in
wire braid, and then enclosed in a further
plastic outer coat. At only £3 or so per
metre for 4 core 2.56mm?, it is flexible,
moisture and abrasion resistant, and is
used extensively in industry. Cable glands
were used to avoid cable stresses and
moisture ingress into the stand. N.B. the
mains cable will be replaced with “SY"
cable once the local electrical wholesaler
has it in stock. Another one for the ever
growing snag list.

My plan was to mount the inverter inside
the top of the stand tucked away to the left
of the drawer, with a control panel
mounted on the front face. Photo 15
shows the bottom of the inverter mounted
on its RFI filter, tucked up in the stand. My
apologies for the poor shot but | couldn't
get the camera any closer.

The plastic control box was mounted to
the left of the drawer, photo 16 and 2 x
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Photo 14. Motor and Mains cable Glands.

20mm holes drilled, one to cater for the
mains cables, and the other for the low
voltage control cables for the inverter.
Rubber grommets were also fitted to avoid
cable chaffing. It is a good idea where
possible to run mains and low voltage
cables separately to avoid interference.

Initially, | had decided to use an
Emergency Power Off push button switch,
but subsequently, after reading the
inverter manual and coupled with my own
workshop practices, | decided against it. In
industry it is standard practice, and | think
a legal requirement on machinery, as well
as “no volt” switchgear. However, the
main power switch for the lathe was to be
mounted on the same panel as the
inverter controls, and its position will be
second nature to me because | use the
same layout on all the control panels on
my workshop equipment. | have also
positioned it so that it would be difficult to
switch on accidentally. Further, the inverter
has a function such that if the power fails
it will NOT automatically switch on when
power is returned. This is my solution, and
not the only way of achieving this. If you
fancy using an inverter, but are in doubt
about electrical matters please seek the
advice of a professional.

On to the DRO

You will remember that | decided to
purchase the Sino SDS6-3V from Jade
Products (Rugby) Ltd. | chose this console
because of the advanced functions,

the ability to use metric and imperial
units in the advanced functions, and the
segmented error compensation function.

Photo 16. Lathe and inverter
control panel.
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Photo 15. Inverter mounted in cabinet.

Further, the console is multifunction,

in that it caters for lathe, mill, EDM and
grinding functions, and could be swapped
between machines equipped with the
reading heads. It was the right price for
me, and the whole system including the
reading heads was backed by a 3 year
warranty, which is not something that
everybody offers.

Fitting the DRO

How it should be done has been in the
back of my mind for some time. | have
scoured the web and seen the various
pictures showing how others have done it.
Some good suggestions came to mind but
| thought that there were good and bad
points to each method.

My constraints were as follows:

+ | wanted to fit the carriage (Z0 axis) scale
so that it would not impede the fitting of
a taper turning unit.

+» The cross slide (X axis) scale should not
impede the tailstock, saddle lock, the
fitting of the travelling steady, or reduce
the lathe centre height.

+» The topslide (21 axis) should be able
to fit without impeding the cross slide

or tailstock, or decrease the lathe
centre height.

So, | decided to fit the Z0 axis scale on
the front of the bed under the saddle, and
| used the lathe feet as a datum. After
all, the lathe bed had just been reground
and the feet had to be parallel to the bed.
Also, even though the scale is protected
by a cover from moisture and dirt
ingress, it is further protected by being
under the saddle. The scale was mounted
on a length of 30 x 30 x 3mm aluminium
angle which was relieved to fit around
the bed mountings. This was then bolted
to the bed of the lathe after marking the
relative end positions i.e. so that the
scale did not run out of travel at one end
or the other. The actual reading head
was coupled to the saddle via one of the
supplied brackets, photo 17. When | get
some spare time this will be modified to
tidy up the aesthetics.

Giwven my time constraints on this article,
I hawe fitted the X axis scale, photo 18 but
it does break one of my constraints
because it does impede the travelling
steady. However, | did manage to keep it
0.1in. clear of the motor, photo 19. For the

Photo 17. Y axis SINO reading head mounting.
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Photo 18. X axis SINO reading head mounting.

life of me | could not see a way of fitting a
scale to the topslide tidily, so | rang John
Devonport (Jade Products) to seek some
advice. | originally chose the slim line
KA-500 scales due to space constraints,
knowing that they were the smallest scale
available at that time. But subsequently, |
have realised that a tidier installation
could have been effected by the just newly
released smaller KA-200 scales. Two of
these have been ordered (for the cross and
top slides) and are on the way to me now,
with the KA-500"s being returned to Jade.
Hopefully, they will have been fitted in
time for the Harrogate exhibition.

A minor problem

—@ Mounting the console on the lathe also
posed a problem. | had ordered two
brackets, one for use on the lathe and one
for the mill, but | couldn’t make either one
fit to the lathe without fabricating some:
form of adaptor plate in time for the article
deadline. In the end, the hammer drill
made an appearance, and so the console
bracket is mounted on the wall, photo
20. Again, | have now worked out a way
of mounting the console, and it has been
added to the snag list.

Setting up the console took less than 2
minutes. Many of the default setup
settings can be used. In fact, | only had to
change the console from Mill to Lathe
mode, with the axis definitions and
directions already set, and | was done.
Inputting the segmented error
compensation (SEC) values for the scales
took some 15 minutes, but it only has to
be done once per scale, and is a quite
straightforward procedure. If however, you
are considering using the console on
multiple machines, you would be better
MNOT using the SEC because the console
might be setup for a scale that has an
error in one direction, where on another
machine the scale might have the error in
the opposite direction. The accuracy of the
standard scale is on average better than
5uM or 0.005mm (0.0002"in.), so in
everyday usage any error is minimal. If
you really do need the accuracy the other
alternative is to purchase the higher
accuracy scales (TuM and 0.5uM).

Power cross feed

Photo 21 shows the coolant and power
cross feed control panel. The coolant pump
is controlled by the switch on the left of
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Photo 19. X axis SINO reading head clearance against motor.

the panel. Further, it is setup so that the
coolant pump can only work when the
master switch in the other panel is on. In
the end | decided that because thisis a
feature project that | should abandon the
“cheap” coolant system idea suggested

in MEW Issue 137 and | have sourced a
standard coolant pump and fittings. | won't
go into detail here about the installation
because it is “old hat” and very simple.

In the last issue | asked if anyone had
any knowledge of DC motor speed control
circuits suitable for the power cross feed. |
have had some responses, and | thank
those people concerned. | did manage to
source a DC motor speed control from
Quasar Electronics which is suitable for 6
- 16v DC motors, and at 3A output it is
ample for the job at hand. The 12v DC
comes from a power pack mounted in the
top right of the lathe stand, and the
directional control of the motor is via a
three position double pole switch
{in-off-out) in the centre of the panel, with
speed controlled by the knob on the right.
'When setting up for the first time with a
new motor, the only thing required is to
adjust another potentiometer on the speed

control PCB for the minimum speed
required. Stupidly, when connecting the
new cable to the power feed motor | broke
one of the small solder tags which means
sourcing a replacement motor. Luckily,
one of the correspondents from last
month’s issue has informed me that the
motor is available from RS Components. |
have yet to find it in the catalogue, but |
will persevere.

Nearly done

Photo 24 shows the lathe in its current
state. Overall, | am very pleased with the
outcome. Having taken some test cuts on
some 25mm FCMS the lathe appears to
be accurate and quiet, with good speed
control. The low range torgue in back gear
means some heavy cuts could be taken.
The DRO is accurate and stable, with no
temperature drift, something | have seen a
fair amount of in the past. In terms of cost
SWMBO would not be pleased, but this
has become a labour of lowe.

If you are embarking on a restoration
similar to this, let me offer you some
advice. Pick your subject carefully, go and
see it, write down the list of faults, write

=
T—
e
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Photo 20. The SDS6-3V Console mounted on the wall.
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Photo 21. Coolant and power
cross feed control panel.

down any potential faults, write down
your extras and any sundries. Go away
and find out all the costs including the
potential costs and the extra’s then add
25% to it, and you might be somewhere
near. Only then decide whether to

proceed. | can say personally that | found
that the reward is excellent. | have a lathe
that will outlast me, itis in almost perfect
condition, | have learned a great deal, and
gained a good friend. He knows who he is,

but | will say it again, “Thanks Harry!”

| have a snag list of about 20 minor
things that need sorting prior to the
Harrogate show. Hopefully, | will have
seen some of you there.

Comments and constructive criticism are

welcome at: Richmond@richmondrd.
karoo.co.uk

Photo 22. Accessories shelf.

Resource List:

Myford Ltd - Wilmot Lane,

Chilwell Road, Beeston,
Nottingham, NG9 1ER.

Tel: +44(0)1159 254222
www.myford.com

Jade Products (Rugby) Ltd - 43 Long
Hassocks, Rugby, CW23 0JS.

Tel: +44(0)1788 573056
www.digital-caliper.co.uk
Westoby's Paints www.westoby.co.uk
Quasar Electronics www.
quasarelectronics.com

RS Components http://rswww.com

Photo 24. The finished lathe.
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Photo 23. G H Thomas rear toolpost
mounted and ready for use.
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LOCATING PLUGS

ometimes it's the laughably

simple things which turn out

to be surprisingly useful. Who

would have thought a simple

set of plugs could be one of
the most frequently used tools in the
workshop? Here's a set of locating plugs
you can make very quickly, and which
will save you lots and lots of time in
setting up work.

Basic plugs

The basic requirement is for each plug

to have a standard diameter and length

of shaft, and to have a good finish on the
head. The plugs shown in photo 1 have a
6mm diameter shaft, 15mm long, and their
heads have a range of diameters, from
3mm to 3Zmm or more.

Because the plugs have the same
diameter of shaft (say 6mm or %in.) they
will all fit in one standard size of hole.
Larger holes can hold a suitable adaptor,
so the plugs can be used on the staking
tool or the centre of a rotary table or
various jigs. That way, the plugs will be
versatile. The heads might be more or less
the same thickness, but that’s not
particularly important.

Some applications

The swinging link on the rotary table, in
photo 2, is located by an 8mm plug which
is in a central hole in the table. The table
itself has a 2MT centre hole, so there's a
short 2MT sleeve with a 6mm plain hole in
the centre of the table. My smaller rotary
table has just a Bmm hole in the centre of
the solid table.

Cross-drilling

Photo 3 shows a plug held in the drill
chuck. That plug should be the same
diameter as the work to be cross-drilled.
The jaws of the vice are closed gently
around the plug and then the vice is
clamped to the table. If the workpiece

is held in the vice, its centreline will lie

Marcus Bowman looks at a useful workshop accessory

directly
under
the centre

of the chuck.

If you want to drill a hole a specific
distance from the edges of a rectangular
plate, put a plug of that radius in the
chuck, then clamp two stops at right
angles, located so that they are both
touching the plug. When you replace the
plug with a drill, the centre of the drill will
be offset from each stop by the same
amount (the radius of the plug). That
saves marking out.

Sometimes, the end of a plate might
need to be radiused in the mill, but it
doesn't have an obvious location point for
a plug. In that case, it's often worth drilling

Photo 2. Locating a workpiece on a rotary table.
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Photo 1. A set of plugs.

and reaming a hole just

. for the purpose of
X location. Photo 4
- shows the mounting

plate for a stepper
motor and the small hole
created simply to allow the plate to be
located on the rotary table. There were
two identical plates, so it was easy enough
to get identical results. The plates were
milled on the rotary table before the CNC
mill was fully operational, otherwise it
could have been done without the rotary
table, but that's another story.

On the faceplate or in the 4 jaw chuck,
it's sometimes useful to be able to line up
on an existing hole in a workpiece. Simply
hold the appropriate size of plug in the
tailstock chuck and adjust the position of
the work until the plug slides easily into
the hole.

Turning the plugs

The plugs can be made from small
offcuts and odd ends of bars, as they
are required. Some of mine were made
that way. But there came a day when

| realised it would be more efficient to
make a range of sizes so that | had them
to hand. The trouble is that if you don't
have the right size of plug handy, you
tend to make do with a temporary setup
but never quite get around to making the
plug. If you have most of the common
sizes to hand, your setups can be more
efficient and more secure.

For preference, and an easy life, | used
leaded free cutting mild steel {230M07
leaded) which gives a mirror-like finish,
despite my questionable turning skills.
EN1TA will do almost as well, if you have
that to hand.

It's a toss up whether you will get the
best results from a high speed steel tool,
or a tipped tool. A polished HSS tool will
always give a first class finish if you use
neat cutting oil, provided the tool has a
tiny radius at the tip. Polish the front, side,
and top faces with an oilstone then an
Arkansas stone, and watch for build-up on
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Photo 3. Aligning the drill vice for cross drilling.

the top face especially if you are using
high speeds or heavy cuts.

Photo 5 shows two of my most used
HSS tools; one with a tiny radius at the tip,
and the other with a very generous curve.

A different way of tackling the job is to
use tipped tools and photo 6 also shows
two equivalent tipped tools. The more
angular tool has a small radius at the
cutting edge, while the tip of other toolis a
much larger radius.

The tipped tools are used at a much
higher speed, and cut dry, of course. In
either case, the shaft of the plug is
finished using the tool with the tiny tip
and the edge and front face of the head of
the plug is finished using a tool with a
larger radius at the tip.

| tend to use the angular tipped tool for
the shaft and the widely curved HSS tool
for the heads, because the shafts need a
good finish, but the heads should have the
best finish you can manage, and the HSS
tool seems to do that.

The underside of the heads should be
undercut, as shown by the arrow in photo
6, so that the plug sits down if it's inserted
into a holder. A radius of any size between
the shaft and the head of the plug will tend
to hold the plug a little above the shaft
locating hole, unless you put a suitable
radius at the top of the hole. This is not a
great worry with small diameter heads,
but it does look a bit unstable and
unsightly when the plug has a large head.

The angular tipped tool in photo 5 has a
swept back side face and will give a slight
undercut, provided it is used with care. It
can easily dig in and start to chatter
because it can get trapped if it finds itself
cutting on the front and side faces. As an
alternative, you could use a graver to just

shave a delicate undercut from the plug
head, photo 7.

The larger plugs

The larger diameter plugs are more easily
made with a separate shaft. That way,

we won't have to turn off lots of material
to make the shaft. Over 22mm or so it's
worth using a short piece of 6mm silver
steel as a shaft. Turn the head on its own,
and while it's still in the chuck, centre drill,
drill, then ream the 6mm hole.

| used a so-called hand reamer. The
name is misleading, because although
they were once used by hand, they are
normally held in a chuck, nowadays and
the name only has historical significance.
The taper on a hand reamer is gentle and
quite long, so you'll want to make sure
you can poke it right through the work so
that it cuts its full diameter.

For a 6mm reamer, drill the hole 5.9 or
6.8mm before reaming. Best results seem
to come from a slow speed, frequent
backing out and copious amounts of neat
cutting oil.

Loctite the shaft into the head. You may
be surprised how slack the fit of the shaft
in the hole can be. That's because of the
tolerances at work. Below 26mm diameter,
good quality silver steel has a tolerance of
+0/-0.010mm, so the largest a 6mm shaft
can beis 6.010mm.

A decent Bmm reamer should be made
to a DIN standard tolerance of H7 or the
more generous old British H8. Assuming
the tighter H7 tolerance, the reamer
diameter will be between 6.002 and
6.008mm. The sloppiest fit will be when
the silver steel is 5.090mm and the reamed
hole is 6.008mm, a difference of 0.018mm),
while the tightest will be when the shaft is

Photo 4. Location hole for a plug.

6.000mm and the reamed hole is
6.002mm. Either way, there will always
be a clearance.

That makes this kind of fit an ideal
candidate for securing with Loctite or
similar adhesive, photo 8. Loctite 603
will cope with an oily surface, but it's
wiser to clean the surfaces first. | use a
cleaner/degreaser from the local gun
shop, which is very effective, but it's
highly poisonous and needs to be
handled with care, photo 9.

Interestingly, Loctite is an anaerobic
adhesive so it requires air to be
excluded to cure. A narrow gap will
help the adhesive grab relatively
quickly, while a wider gap will result in
a delay before the adhesive begins to
set. In this case, even the worst case
sloppy fit is still on the tight side
compared to the gaps that the adhesive
will cope with because Loctite 603 can
still set when the gap is 0.25mm,
although the initial setting time is
measured in hours rather than seconds.

After the initial grab, allow up to 72
hours for the ad hesive to set to full
strength, not that the plugs will be
subjected to the kind of loads that would
come anywhere near the limits of the
strength of this adhesive, which is
considerable. This is, after all, an industrial
strength adhesive.

The easiest way to ensure the shaft is
aligned properly in the head is to hold
the shaft in the tailstock drill chuck and
insert it into the head while that is held
in the lathe chuck, photo 10. You might
want to check the shaft is flush with the
top of the head or that it protrudes just
a tiny amount. Leave to set. Once set,
face the plug head, thereby making the
end of the shaft flush with the plug
head. It"s not essential, but it does make
the job look smart.

As you finish each plug, stamp its size on
the end face, so that you don't end up with
a box of assorted sizes

A tip

Up to about 22mm, turn the larger headed
plugs first. That way, you won't be too
embarrassed if you turn the head a little
too small. The next size down will still be
within striking distance. Never happens in

1]

Photo 5. Tool shapes.

54

| ‘ P53-55 Locating Plugs NLindd 54

-

Photo 6. Solid plugs need an undercut.

Photo 7. A watchmakers graver.
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Photo 8. Loctite
603 adhesive.

Photo 9. Birch-
wood Casey
degreaser.

my workshop...

You will want to be realistic here. What's
important is that the head is never larger
than its nominal size. A tad under is fine
and you can define the technical term
“tad” to suit your own standards. A few
tenths of a millimetre should be close
enough for most work, but don't beat
yourself up over it.

Where you end up with a plug just a
whisker too large, it can be difficult to just
shave a smidgeon off without taking too
much. That's the point at which you might
appreciate a pivot file, photo 11. The file
end is perhaps a bit coarse for the kind of
finish we want here, but the burnishing
end can work magic. Use same spit as a
lubricant, and take care. This is a hand
held tool, so keep cuffs and clothing well
clear, watch out for the chuck jaws, and
keep the tool firmly under control. The
pivot file is particularly useful on the
shafts, because the edges are swept back
at less than 90 degrees and can reach into

Photo 10. Aligning the head.

the corners. If you haven't used this kind
of tool before, you'll want to practice on
something else first.

Storage
| keep my smaller plugs in a block of teak
| happened upon. You can use almost any
common wood, the denser the better, but
do avoid oak because it attacks steel.

Drill the shaft holes 0.1 or 0.2mm larger
than the diameter of the shafts. The holes
for the plugs which have head diameters
less than 6mm can be drilled to a constant
depth, leaving the heads protruding fully
so that you can get them out easily. In a
close-grained wood, an ordinary jobber

IN OUR

Photo 11. The pivot file.

drill will cut a neat hole if the speed is high
enough. Varnish the block if you have
time, and put a generous spot of oil in
each hole to protect the shafts.

These little plugs are a relaxing exercise,
but you will be surprised at how many
applications they have. A decent set can
be knocked out in no time at all, and they
look the part sitting next to the lathe,
drill or mill.

NEXT ISSUE

Learn how to fit a back
kp!ate to a lathe chuck.

Make a versatile |athe stop
- easily adaptable to many
makes of lathe.

ISSUE ON SALE 20 JUNE 2008
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Harold Hall shows you how to
make and use simple drill jigs.

(Contents may be subject fo change)
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Scribe a Line

Please send your letters to Scribe A Line (or Readers” Tips), The Editor Model Engineers’ Workshop, Magicalia Publishing
Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 OEL or e-mail to david.clark@magicalia.com and you will
have the chance to win a book. Please remember to include your name and address with the letter and also in the
email. | normally answer letters where necessary but a lot just get put in a letter tray (after reading them) ready to
insert in Scribe A Line so please be patient. Emails are normally answered very quickly although please allow at least
12 hours for reply. | have a copy of a book from the Workshop Practice range to give to the writer of the best letter (the
editors decision is final) and also another book for the best readers' tip in each issue. If you would like to purchase a
copy of any book in the Workshop Practice series, please e-mail customer.services@magicalia.com for prices or visit

www.myhobbysiore.com to order online.

Michael Gilligan receives a bonus book by way of saying thank you for
subscribing. This was a one off, don't all write in at once. Phil Mason receives
a Workshop Practice book for his email and David White receives one

for his excellent tip on the C3 lathe accessories.

Subscription offers

intervention.]

First ... congratulations on another excellent issue. Your CNC series is off
to a good start, as is Tony Jeffree’s.

Your editorial note about Subscriptions caused me both delight and
irritation. | was delighted to see what an honourable position that you are

taking on subscription “offers” ... and [of course] am irritated to have missed out.

When | renewed my subscription [and changed from pre-payment to Direct Debit], |
was infuriated to find that there were several better offers available to new
subscribers. | came close to cancelling my subscription and then starting afresh ...
but in the end was pragmatic and simply renewed. [You will recall that, despite this,
we nearly missed issue 135; although the situation was saved by your personal

This is a sensitive area for many of us ... The Nationwide Building Society's TV
adwert “Brand New Customers Only" says it all.
| am sure that your present stance will be greatly appreciated.

Michael Gilligan by email

Stop press

| have just received permission to print
extracts from the Clarkson Autolock
handbook. It is too late for this issue but
it will appear in issue 140. | have decided
to print the information in the two centre
pages of MEW so that you can photocopy
it and hang it up in the workshop.

Electrical bruking
A question for all you Electrical Gurus out
there. | have Chinese lathe, marketed here
as AL320G. It has a 150mm chuck, the 4
jaw is bigger again; itis belt driven by a 1
hp cap start motor. | can live with having
to stop and start the motor, but waiting for
the chuck to stop spinning is a bit tedious.
| hawve experimented with injecting 12v
d.c. to stop the motor, and it works fine (I
used a similar motor, sitting on the bench).

Does anyone know of any adverse
reactions-motor life, shock to the gear
train? | have been told the braking effect is
savage enough to snap shafts when used
on large fans for example, but that it can
be modified using light globes in series. |
am an electrician, and do understand the
potential for outright disaster.

A mechanical clutch/brake arrangement
would be nice, but | can't come up with a
mod. that would be economical, in either
an engineering or monetary sense. The
realization that buying another, more
appropriate lathe would be cheaper has
come too late! Many thanks.

Nigel Norton by email
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Does anyone s ;:euk
Chinese scales?

A few years ago | fitted a 3 axis glass scale
D.R.O. systermn to my Super Lux milling
machine. This was a great success and
worked perfectly until about a month

ago when one axis failed. As this axis
was moved only the least significant

digit on the read out flickered 0 or 5,

the other numbers remained constant.
The glass scale itself was proved to be
0.K. by substituting the sensor from one
of the other axes, so the fault is in the
sensor electronics. The scale is a KNUTH
DIGIDATA model IV. And is common to
the different lengths of linear scale units.
In the sensor there is a small printed
circuit board containing an LM339N (four
voltage comparators) DIL |.C. along with
other components.

Rather than go to the expense of
replacing the whole scale, | wish to
remake this circuit and repair the one |
have. This would reassure me regarding
similar problems arising in the future. Can
any reader supply information and/or a
circuit diagram for this unit?

Garth Shepherd g_n_shepherd@sky.com

or contact the Editor.

Setting datum’s for MACH3
Having been through the exercise of
modifying my X1 mill for CNC and using
Mach3 and Dolphin CAD/CAM software

| have found that the industrial practice
of homing the machine on switch on and

. The C3 lathe from

ter* Arc Euro Trade

\ \\. | read with interest

\ the letter by DJ Harris

and your response in the

May edition, and in particular the

comments on the factory spec. (i.e.

unprepared) C3 lathe from Arc Euro

Trade. | bought this lathe from Arc

because of the exceptionally low price

{about £260 at the time) compared

with some of the mainstream

suppliers who wanted more like £400.

Having researched the topic fairly well

on the internet, | accepted that | would

need to do some work on the machine
prior to using it. Your article by David

Fenner was enormously valuable

{and in fact introduced me to your

excellent magazine). | did however get

the impression that David must've got
an easy one, however! | had to do the
following additional work to my lathe:

» Remove 2mm of material from the
curved change-wheel holder so it
would fit over the screws correctly.

+ Shift both pillow blocks for the
leadscrew vertically - on delivery it
was not parallel to the ways by a
significant amount and would cause
seizure on power-feed.

+ Drill out the detent holes for the
forwardfreverse lever.

+ Modify the tailstock so that the
locking screw was accessible from
the top — my tailstock centre was
off-axis by 0.2mm on delivery and it
was virtually impossible to align it
without doing this mod.

+ Slacken off the motor drive-belt to
stop squeaking at 300/600 rpm.
There were times during this

process when | started to lose heart

and question my decision to purchase
an unprepared machine (although the

ARC staff were very helpful when |

called them on certain issues).

However, now that it's all done, | have

a machine which runs like a dream

and in which | have confidence.

Moreover, | have learned an

emormous amount about the lathe

and how to maintain it in the future. |
would recommend the unprepared
machine to anyone with a modicum
of skill and confidence (and a lot of
spare time) who wants to get to know
their machine properly.

Phil Mason - Bristol
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using offsets from a known position is
not really readily adaptable to the home
workshop and the way |, and | suspect
many model engineers work.

Whien using CAD/CAM the drawn part
usually has a drawing datum and a CNC
datum, both of which can be anywhere on
the drawing but more usually located at a
convenient edge point or points on the
part being drawn. They both need not be
in the same position but | find it mostly
convenient if they are and locating them
where | know it will benefit the ease of set
up on the mill table. With Dolphin CAD
these datum’s can be moved at any time
so they may not always reside in the same
place during the development of a
drawing.

Having now got the datum’s, it then
remains to align the work on the mill table
so that the work can be cut out within the
material extremities. With the CNC datum
known in respect of the material blank
extremities the mill quill can be centred
over the CNC datum and the X and Y
coordinates set to zero and the part cut
without reference to home position or
offsets. Likewise the Z zero is set by using
the uppermost face of the material as the
zero reference point.

Whilst it is fully appreciated that some
operations will need a more complicated
set up, the foregoing in the main will
account for the large majority of the home
workshop use of CNC where parts are
being machined from a blank.

As | am not a CNC machinist and totally
self taught, | offer the thoughts of a
beginner!

Alan Marshall by email

The editor replies: | have listened and
have incorporated Alan’s suggestion into
this months CNC article.

Free CAD package
For anyone interested in obtaining a 2D
drafting program check out this site: www.
solidedge.com/free2d

It is what it says on the package. Totally
free!l Itis a bit of a pain to go through the
subscription form to obtain the download,
but well worth the effort.

Danny Rearden by email

Alternative CAD
Commenting about David
Haythornthwaite's article on using CAD
for a stepper motor hand control wiring
diagram, an ordinary paint program is
useful for coloured wiring diagrams such
as for a motorbike. | drew mine with A2 as
the paper size in the computer, zooming
to screen size for rough laying out and
up to A2 for fiddly bits and lettering. It
is perfectly clear in A4 and is now a
laminated workshop aid.

Colin Porter - Blackpool

The Practical Engineer -
Lathe alignmen
I"ve just received the May edition of your
excellent magazine and as usual have
spent the last 24 hours reading it from
cover to cover - it's like a good book you
are so disappointed when you finish it.
Anyway the reason for email is that
referring to The Practical Engineer article, |
was wondering what the corrective action
would need to be if the micrometer
readings of the test bar had been different.
For example what would one need to do if
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¥885‘ < ‘An alternative vertical slide for the C3 lathe

IP = |t has
: : occurred
“to me that
others may be
interested in a couple
of tips for using the
Sieg C3 Mini lathe.
The first tip concerns
the milling slide for
the C3 Mini lathe,
which has featured
in Dave Fenner's
recent articles. |
must admit that | am
not too keen on this
because ithasno T
slots but rather an
oversized toel holder
style clamp which
moves up and down
on the dovetails. This
is not a particularly
flexible arrangement
and greatly restricts
the work holding
possibilities. On
the other hand, the
milling slide for the
smaller Sieg C1 lathe
does have T slots on
the slide and oddly
enough is pretty
much identical in
size to the C3 slide. |
examined pictures of
the C1 milling slide
to see if it looked
possible to mount
it on the C3 Mini
lathe. | convinced
myself there was a
fair chance that it was
possible and duly
ordered a C1 milling
slide, at half the price of the C3 variant!

prevent the rotation.

The C1 milling slide sits on the C2 cross slide in place of the compound in the
same way as the C3 milling slide. In order for the C3 lathe to accommodate the C1
milling slide, the two mounting slots nearest to the slide proper must be extended
inwards to accommaodate the 1.25in. spacing between the mounting holes on the
lathe cross slide and an 8mm hole drilled 5mm deep at the midpoint between the
slots to accept the mounting stud on the cross slide. Straightforward operations if
you have access to a milling machine but a bit tedious otherwise.

The C1 milling slides, like the 50mm quick vices, are available from a number of
sources. They are designed to fit directly onto the C1 cross slide.

Secondly, although not advertised as such, the economy QCT1 quick change
toolpost and QCT4 quick change toolpost starter set from Chronos can be used on
the C3 without modification. Although the mounting hole purports to be %in. it is in
fact 10mm and so no boring out is required. The tool holders slip easily into the
toolpost. | replaced the cap screw, which is tightened to lock the tool holder in
place, with an indexable handle. Seig’s own economy quick change toolpost is a
little more inconvenient in use because the moving male dovetail tends to rotate a
little as an attempt is made to insert the tool holder into the toolpost. This makes
tool holder insertion a fiddly two handed job unless you modify the toolpost to

David White by email

the head stock reading of the test bar was
greater than that at the tail stock end and
vice versa (photos 12 and 13 page 35)
assuming all the setting up to this point
had proceeded satisfactorily as per the
article?

Jim Macintosh - Bedfordshire

The editor replies: | have addressed this at
the start of the current Practical Engineer
article. If any one else has thoughts on
this, feel free to write to Scribe a Line.

Brushless outrunner

motors and castings

versus fabrications

| thought the article on these motors was
excellent and it is on my list to have a go
at some time. We had a graduate student
at college who did his thesis on these
motors with a wview to making a simple
ESC, we failed miserably. It would start up
but appeared to get to a rev limit beyond
which it would not go. Itis in the feedback
from the motor which tells the electronics
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where the rotor is. In the early days there
was a separate magnet and Hall effect chip
which did this, but no longer.

The price of these controllers is tumbling
fast so | cannot see any point in making
ones own from discrete components. Most
of the clever work is done by a PIC
anyway, 50 unless you are conversant with
programming these wnits it is a non
starter. The servo driver is a different
matter and a number of designs for these
have been published. RS printed a circuit
diagram on their data sheet 232-2425 and
Ken Ginn shows one in his book Electronic
Projects for Model Boats which was
published by Argus. It is basically two
565's producing a pulse every 20 milli sec
of width varying from 1 to 2 milli seconds.
Inwood Models (usual disclaimer) show
testers for £17 so it is barely worth making
one. Just as an aside the motor in your
DVD drive is the same type of brushless
motor and they have been used very
successfully to power small planes!

On the issue of castings it is getting
much more difficult to find small foundries
prepared to do this work. | believe we
have to ask the question:- Does it have to
be a casting? Wheels are probably going
to have to be cast but stretchers, motion
brackets, horn blocks etc. can all be
fabrications. With a little thought as to
how the parts can be self jigging, by using
tabs and slots, a bracket, which was once
a casting can be made very quickly. There
is a lot less cleaning up to do, it will be
square and there are no hard spots to cut
away. On the actual locomotive many of
these parts would have been fabrications
anyway.

| am enjoying the different articles and
technology now appearing in MEW, keep
it up David you are doing a good job.

Malcolm High by emiail

Keeping chuck threads clean
I was interested to see John Slater’s
method in the December issue. Another
method which | have used successfully
for several years is to bolt two
toothbrushes back to back. Most
supermarkets sell straight handled
toothbrushes which are suitable.

On both my Myford series 7 and my
elderly Zyto lathes these, screwed through
the threads, work very well. If there is a
tendency for a lot of grease and oil around
the thread, | have found that moistening
them in white spirit will remove this, and
once the bristles get dirty | wash them off
in a drop of white spirit, which gets any
small particles out of the bristles.

| hawe another method, which is a false
nose turned up for the Zyto, (thread is
7/8in. BSW), I filed a couple of nicks in the
lead-in on the screw. This is excellent at
removing muck. I really must get round to
making the same up for the Myford.

Ted Jolliffe Clapham, Beds

Workshop layout

In response to Charles Waterton's request
for help in the layout of his workshop - here
is: how | have tackled this problem in the
past. First, | draw up the space available.
Then | draw each machine to scale, with

felt tip pen, on coloured transparent plastic
film after which | then draw the outline of
the space required to operate/ access the
machine. These drawings were then cut out
s0 that you have a piece of material with the
machine on it and a coloured transparent
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outline. These are then juggled around

the available area until a possible solution
was found. The object of the use of the
transparent material, is that whilst obviously
two machines cannot use the same space,
in the layout, the working areas can overlap,
that is, assuming that only one person is
using the various machines.

| then used a bit of Blu tack to stick each
piece into place and then photocopied the
trial layout. Repeating this process then
gives one the opportunity to come up with
a number of possible options, which can
be thought over until a final optimal
solution is arrived at.

Incidentally, | found in industry that,
although it is tempting to place machine
tools square to, or parallel to walls, placing
them at an angle, say 30 degrees,
facilitates access behind them for cleaning
and adjustment.

Chris Pattison Auckland by email

Setting the spin indexer true
Reading the article on modifications made
to a spin indexer last Month prompted me
to write in with my mod. | machined the
base side faces parallel to the indexers
axis so that it could be set up on the mill
with the minimum of set up time.

| fitted a 1in. 5C collet to it and held a
length of ground stock protruding from
either end which was supported in raised
vee blocks. The base underside was fixed
to a bolted down angle plate using G
clamps. The base side face was then
machined. The same set up was used for
milling the opposite face.

To set up the indexer parallel with the
milling table, | have two machined blocks
that fit tightly in the tee slots. The indexers
newly machined side face is butted up
against these blocks and the indexer is
clamped down to the table.

John Roberts by email

the table T-slots

many years now.

3
z
=
=

Mounting vices on milling machines
Harold Hall (Metal Workers Workshop, Part 11) describes setting up a vice using a
square from the front edge of the machine table. However, many vices do not have a
straight machined edge to set to, and | am sure there are other methods.

| have used a very simple method which | read about around 1994, but hands up - |
can not remember the source. The essential is that the vice jaws are set parallel to

If a robust steel flat (mine is 1 x % x 9in.} is provided with two short, vertical
extensions set at right angles at each end to form a short armed U, it can be held in
the vice jaws so that the arms fall into the T-slots of the table Thus with the arms
held against either edge of the T-slot, the vice may easily be clamped up true. Again
my own has slotted arms to accommodate vices of differing heights. “Clocking” the
result shows a quite acceptable accuracy for my working.

The purists/experts may have ideas about this method - | would be pleased to hear
what they think. As one with no engineering training, | have found it reliable for

wi |

Dr. Bruce Foster by email

Model Engineers’ Workshop
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Pro Machine Tools Ltd

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

F1210E 7o MAIA RECN 10\

5 Year O F1410LF

gl i

F!410LF

Made in Garms.

CC-F1200E \J t i
With safety machine cabin i “aﬁ
and integrated coolant unit, .- '
ballscrews and base cabinet. 4
Dual purpose manual or
CNC operation.

Linear guideways
- all 3 axes

X axis 500mm

Y axis 200mm

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

Wabeco produce precision made Wlaciine bed 700 x:150Mm

machines by rigorous quality control @

and accuracy testing. All lathes and -

mills are backed by an extensive Pro Machine Tools Ltd

range of tools and accessories. 17 Station Road Business Park

Wabeco machines are quality rather Barnack

than far eastern quantity. Stamford

Lincolnshire

All mills and lathes can be supplied ! PE9 3DW

fully fitted for CNC machining or can Hobbymaschinen Tel: (01780) 740956

be retro fitted at a later date. . Fax: (01780) 740957
GOLematic

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

www.emcomachinetools.co.uk
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aitway, 40 Manor Road, |
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B pigital

Phase

DIGITAL INVERTERS

Basic 220 Volts input - 220 Volts output
These small and compact basic 220 Volt
output inverters allow you to run a

DUAL VOLTAGE motor from a single

phase supply, they come in sizes from

Y4 HP up to 3 HP{D.18KW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and JOG functions via the low
voltage remote control terminals, they are perfect for fitting
into workshop machines, it is often possible to connect the
remote START/STOP and FOWARD/REVERSE to the machines
existing controls as long as they are of the maintained type
(IE not push button).

* ¥ HP(D.18kW) £77.50
* 1 HP(D.75kW) £134.95
* 3 HP(2.2kW) £239.95

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

* 1 HP (0.75kW) £274.95

* 2 HP (1.5kW) £329.95

* 3 HP (2.2kW) £419.95

* 12 HP(0.37KW) £94.95
* 2 HP(1.5kW) £189.95

All of the inverters above are available .
as IP-65 units for applications where
dirt/dust or fluid ingress may be a
problem, these units have a built

in mains power ON/OFF switch,
FOWARD/STOP/REVERSE selector and

a SPEED CONTROL as well as a digital '
display and programming pad, please -
ring our sales office for pricing on any L ]

of these units.

Tel: 01773 811038

MEW200839_p060.indd 1

We also offer ADVANCED
INVERTERS in the same size
range as above, these offer all the
functions of the basic inverters
BUT they drive the motor using a
method known as torque vector
modulation, this can only be used
on single motor applications such

= as a lathe spindle and offer super smooth speed control over

the full range and also full power even at very low RPM, in
addition to this advanced inverters also offer extra functions
fike 3 wire START/STOP control so they can interface to a
machines existing pushbutton control, removable display
panels, built in PLC logic and advanced communication are
just some of the extra functions these units offer, please
contact us for more information and prices on this range.
Prices start at £149.95

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

from 90 Watts('/s HF) up to
2200 Watts(3 HP), the 90 W
motor being one that's small
enough to hold in the palm of
your hand with a 9mm shaft
that's perfect for fitting to
bench top lathes etc.

Prices start at £39.95

MOTOR & INVERTER PACKAGES
We also offer matched motor and
inverter packages for retrofitting to
your machine with remote control
boxes if required, we can supply
everything you need for these
conversions including motor pulleys, |
cable and connectors,
Please contact us with your
requirements.

Prices start at just £99 !

Fax: 08717 334875

]

Converters|ERECYIEIIGe [ghV/=T-Yo [ -Tox Moo MU] <

DIGITAL PLUG & PLAY CONVERTERS,
POWER YOUR WHOLE WORKSHOP WITH
ONE CONVERTER

These units come in sizes ranging from 5% HP up to 30 HP
and they will convert a single phase 240 Vot supply into
a 415 Volts 3 phase regulated output, various versions
are available from units to power basic machines up to
advanced systems that can be used to run CNC machines
and welders via @ workshop ring main and are able to run
more than one machine at once, please call us with your
requirements.

Prices start at £499.95

At Drives Direct we pride ourselves on customer
service and we offer you full telephone technical
support to guide you through the wiring and
programming on any products purchased from
us, you can buy with 100% confidence that your
have the correct item for the job and that
you will receive all the help you need to get up
and running, this service is avafiable from
10.00am untif 10.00pm.

You are not just purchasing a box from
Drives Direct!

Au prices include VAT

Mob: 07976 766538
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A selection of conventional machines for the medium size workshop

280B Belt Drive Lathe

* 3MT Spindle bore

® Wide cross slide for
maximum support

* Tilting head — worm
gear mechanism

* Rack and pinion quill
feed for drilling operation

* Fine feed to quill for precise
milling and boring

Set of 3 direct collets

* Wide, double vee bedways - hardened and ground

ZX-15 Milling Machine

Economy Mill Drill

# Straight forward belt drive
mechanism

# Rack and pinion feed for
drilling operation

# Precise fine feed for
milling and boring

® 3MT Spindle

Collet chuck set
free of charge

£680.00

* Precision spindle support on taper roller hearings
* Offset facility to tailstock

e Large cross slide with two full length tee slots

¢ Metric and imperial thread cutting

¢ Reversible leadscrew for left hand threading

Drill chuck, arbor and live centre free of charge
£1100.00

918 Lathe

® Hardened and ground bedways

® Precision ground spindle supported by taper roller
bearings

* Quick change gearbox with change wheels for
imperialfmeteric threading

® Tee slotted cross slide

® Zeroffriction dials

Drill chuck, arbor and live centre free of charge
£650.00

BV20 Lathe

* Fully enclosed geared headstock, speed selection
by lever

* Precision ground vee bedways

* Large bore spindle

® Set over tailstock facility

¢ Tee slotted cross slide

* Zeroffriction dials

Drill chuck, arbor, and live centre free of charge

£535.00

Please mention ref.AD0O307 when contacting our Sales Department
Prices include VAT o Delivered UK mainland ® Please ring for comprehensive sales literature

WARCO Fisher Lane, Chiddingfeld, Surrey GU8 4TD fax. 01428 685870 warco@warco.co.uk

tel.01428 682 929 www.warco.co.uk

Tool Cabinet

free of charge
£550.00

J 2F Drill

* Floor standing

* 2MT Spindle

© Chuck capacity 16mm
*Throat depth 21 5mm

* Size of table 355 x 355mm
* 1 hp motor 16 speeds

* Part of a wide range. Please send
for full details.
* Professional, industrial quality
* Ball bearing drawer runners
* Fully lockable
* Rubber lining to drawers
* Heavy duty castors,
two locking

Tool cabinet £199.00
Tool chest £110.00

19 piece drill set, metric,
free of charge

£235.00

BDS 690 Belt and Disc Sander

« Floor standing machine,
with stand supplied

* Cast iron bed

= Tilting table, with

mitre gauge 2B 12 Bench Drill
# Table can be used with

K= snany *2MT Spindle :

belt in a vertical position cemmenckcaecty TR
3 hp motor

¢ Throat depth 195mm
* Size of table 290 x 290mm
o Tilt of table 45-0-45

* Belt size: 6" x 48"

» Disc size: 9"

® Table size 124" x 614"
£175.00

19 piece drill set, metric,
free of charge

£190.00

6” Bench Grinder

* 500w motor
« Powerful machine fitted
with strong tool rests

* Lock on safety switch

& Eye shields

* Smooth running, with large,
high quality bearings and balanced cumponents

£75.00 (Optional stand £49.00)
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Unbeatable Value Engineering Products by Mail Order
Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5
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445 West Green Road, Lomdon N15 3PL - UK + ROTARY coﬂi":nvta s t&m“h“
Tel: +44 (0)20 88881865 Fax: +44 (0)20 68884613 * A0 PREGUENCY COMVERTERS offering slectronic (e
@. 5 g e P  Coae e, S
:mmm
:mmmmm
THINKING OF SELLING YOUR LATHE :E"—m o
MILL OR COMPLETE WORKSHOP? [RESp————
and want it handled in a quick, S spea ot ety £ V.
professional no fuss manner? Contact 19872007
for 10 Years.

* David Anchell, Quillstar (Nottingham).

Bigwrton Tesia (Elactric Drives} Lid,

s GL§ B G14, Vearmington Business Park, Long Lane, Veamegior,
Chesiirn WAZ BT, LK

Tl CURES AMTTY Pa: S153%5 MIATT

Emai oTOCmewtr-teis om Web e meton s o

VENSON
NGINEERING

Machine Sales

D.16 12" face plate (Triumph 2000)..... £90 Compound x-y table, English made in excellent condition,.................. £325
Boxford V.S.L Lathe, lots of tooling and full collet set........................... 21600 suit large drill
In excellent condition, 1 %" spindle bore Marco Broach set — boxed as new small Set...........ccc voeviecnnnnne, .£150
6" dividing head no tailstock...........c.cccoverevimnenne £120 Eagle Hand Op’' surface grinder excellent condition..... . £750
Colchester master, roundhead, in excellent condition............c.ccceveneae £1400 Eagle Hand Op’ surface grinder with Opti dress and mag..........cc.cc...... £845
4 Foot treadle guillotine, modern machine cut 1/5mm, good condition..£450 chuck — superb
Union graduate bow! only wood turning lathe 1 phase...... s 2400 Elliott ‘00’ Omni Mill 3mt Quill vertical and horizontal mill
Bridgeport milling machine excellent condition...........c.cuoesorisarenens £2200 Tom Senior Milling Machines with head — various to choose from....... £700
8" cap ajax power hacksaw.............e.. ..£275 Reglan Lathe — vari speed (2 x plastic change wheel broken).............. £850
Denford Viceroy lathe with gear BoX............oocveeverrenensessssnssssseesesssennes £850 90° Head for Bridgeport (M head)..............ccceeciiverererenenisssinssensenns £325
Kasto 8" power hacksaw modern machine ..£375 Colchester student Tailstock Turret R/H iy 2300
Wadkin horizontal surface grinder......... .£500 2MT Clarkson Avto Lock Milling Chuck like new..........ccewee.. e s 2110
Harrison vertical mill as new................ ..£800 Colchester student R/H — 3PT Steady.............cccuuuee £110
2 off Tom Senior m1 milling machines 1 single phase............... Each £1200 Genuine Dixon Toolpost + 3 holders for student Lathe..............c.c........ £160
1-3 phase good condition — Excellent Condition
Viceroy AEW milling machine 30int good condtition...............ccccee. £1200 wWE ALSO PURCHASE QUALITY MACHINES & TOOLING
DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock. Tel: 01274 402208 Mobile 07887 535868 4 Duchy Grescent, Bradford, BD9 5M)
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Al aovertisements will be inseried in the first available issue.
There are no rembarssment for canceliations. Al advertisement must be pre-paid.
The Bushess Advertisements (Disclosure) Order 1977 - Requires al advertisements
by people who sell goods in the course of business to make that fact clear
Consequertly al tade ads in Model Ergineers’ Workshop camy this T symbod

Railway cottages

now available for great ™
B fiolidays. Have a look
| 0n our website

ANYSIZEORGGND!TIONE\‘ENPLAINWOHNOUH
COMPLETE COLLECTIONS PURCHASED FOR CASH!
DISTANCE NO OBJECT, AVAILABLE 7 DAYS A WEEK.

PLEASE TELEPHONE 01507 60677 2 FOR A FRIENDLY AND INFORMAL CHAT,

THE TOOL BOX

For the best in used hand & light machine tools for all crafts

Open Monday - Saturday throughout the year
Colyton, East Devon EX24 6LU  Tel/fax: 01297 552868

E-mail: info@the toolbox.org.uk  www.thetoolbox.org.uk

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

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

BOOST HHAS BEEN MANUFACTURING HIGH QUALITTY
PIHASE CONVERTERS IN THE UK siNnoE 1957

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used’ machines and accessories, valuations,

pre purchase inspection of third party machines plus general advice and information.

For an online stocklist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Telephone: 0115 9206123 +* Mobile: 07779432060

WﬁG(JEI}-WOHKING

.COM

GETWOODWORKING The ultimate woodworking resousce

64
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Rocyche your magazine and seven days loter
i could come back a3 your newspoper.

www recyclanow. cor

NEW MILLING/
DRILLING MACHINES

Table size 800mm x 240mm hardened.
3 3 Phase electrics.
Horizontal and
vertical milling
and drilling.
Power feeds to X
and Y axis fitted.
3 Axis DRO fitted.
Coolant system.
Halogeen Light.
Collet chuck with set
of colletts. Drill
chuck. Arbors.
Machine vice.

Frices
are ex-
warehouse

Contact: SHAPIRO
ENTERPRISES LTD.
Bishop Alpheran Road
Zurrieq Zrg2225. MALTA.

Machines Mob: 00356 99 463079
available from Fax: 00356 21 641394

stock Iurir;'i;?l]‘a}’;:!e Email: shapiro@euroweb.net.mt
5n|prnen

unsold. WWW. shap[rﬂltd com

D mBRsnBE 4
# 3 axis cnc kit @

‘Mletk!af ycu are bulldlng your own CNC Machine/

chine or you have simply
boughl a M‘I The Rouloul CNC software and Stepper
motor drivers will enable you to control your new addition
to the workshop from your PC with ease.

* Three 2,5 Amp Microstepping
Stepper motor Drive Boards
“Routout CNC Software
“rEasy LPT Breakout Board
Only £120.00

Tel (01269) 841230

(¥recycle

The potsdeities are endless

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

To find out more contact Malcolm

0115 925 4222

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

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

Folkestone

Englneerlng 5upplles

anding rang $
& ql.u::lmr small tools for !he model engineer.

www.metal2models.btinternet.co.uk
Tel:01303 894611 Fox:08707 625556

MODEL ENGINEER’

W“H”c%a i

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers
From drawing, skeich, pattern etc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

BA FASTENERS IN BRASS

STEEL & STAINLESS
SPLIT PINS, TAPER PINS,
ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

Send Stamped addressed envelope plus four first class
stamps for 28 Page List (Overseas £2.50) "Quote Me’

“ITEMS” MAIL ORDER LTD,
eld, Marsh Lane, Saundby,
Nr Re ord, Nottinghamshire, DN ' 9ES
Telephone 01427 848880 Fax 01427 848880

ﬂobb_q

First stop for:

"i"'E 0

WANTED

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

Please contact Malcolm on
0115 925 4222

TOOLCO

The home of good quality used tools and machinery

www.toolco.co.uk

Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GLS 4SP

mportant: Phone for opening times before travelling.
{Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mail: sales@tookco.co.uk Fax: 01452 770771

Magicalia
at its finest

Plans * Parts * Books * Binders * Show Tickets
DVD’s « Back issues * Subscriptions

For our stock at a glance visit

www.myhobbystore.com
or phone 01689 899200

Model Engineers’ Workshop
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HOME AND WORKSHOP MACHINERY

Also:

Genuine Used Machines & Tooling Myt Supr 78 s

wer cross feed;
144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS selection of seven

Myford Fixed steady £90
Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 - ifind v soris th0

* Colchester Banfam
www.homeandworkshop.co.uk stevehwm@btopenworld.com iavelingseady €45

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-Ipm  Baty 0-1" (calibration
10 minutes from M25 - Junctmn 3 and South Circular - A205 certificate) NEW £30
: * Baty 0-25mm (calibration
/ ' cerfificate) New £30
* Micrometer 11"-12"
M & W £55
* Micrometer 12"-18"
M&WEI20
« (EJ metric slips
4 (as new) £245
= e *Engineers flat's £125 each
Raglan an nuhle;pgeeec:ir X an 'HIJTIISIJ}I:I {l:ﬂ'ls] &lg boring
*Boxford (lathe) jig boring
table £145
*Burnerd 3 jaw chuck for
Graduate wood lathe £70

JUST IN1!
Harrison M250 5" x 30 lathe

e M ford BOXford * Meddings EMG tool

i A i b
Eliot'00" Omwimill, one:of the best ccessories s D
ones yef!! verficol and horizonial Myford dividing head ~ £395 MEI{E';JETW&IE# mill

Boxford dividing head £895
Myford vertical slide £100 - £245
Boxford vertical slide £345 - £425
Myford 6" 4 jow chuck  £90 - £140

Viceroy vertical mill
(3u|m‘ from £495

* Super Brown cwi-offsaw £345
* Pedrazzoli Aluminium

Boxford 6" 4 jaw chuck £85 - £125 whoffsaw €345
Myford collets boxed  £275 "f'wﬂesgng ggue 10
Boxford r.olle'is +draw bar  £175 « larke Srongorm 1 ton
Myford fixed steady £90 [fuld up) crane £125
5 Myford travelling steady £40 Colchesfer Student, gearbox + gap +Epeo 1 fon quality engine s
® Myford 9" faceplate £45 JP—— crane £24 ®

* Clarke profile router 145 £175
» RJH Gerbil 2020 vacuum
plastic cutfing mch. £275
* Clarke 812V vacuum
forming machine £345
* Draper WIL 100 wood
athe £100
* Multico K3 morfiser £475
« Startrite 145 sawbench £395
Startrite 275 sowhench +
sliding table £1950
* Startrite TA1250 sawbench +
bells & whistles £2250
*Startrite 14-5-5
bandsaw £595
*Black & Decker radial
saw £345
* Minor linisher 4" wide/ bench
type £145
+ Jones and Shipman No.2 arbor
ress £175
+Hearths jsmu!l pedestal
model) £70
* Flamefast DS220 hearth £245
« (rompton 240 volt Myford
mofors NEW £155
+G & C 2hp 240 volts 1420 rews

£120 each

* Brook 3hp 240 volis 2850 revs
motor £120

« Denford CNC Microrouter £625

* Hunton Universal 12 Universal
ress £425

-Boxfurs PD4 2MT pedestal
drills £245 - £295

' SIP 39" h. 16 speed, 2MT (T INE o s *Burnerd 10" D14 Harrison
Slmthﬂ:.uitﬂfsgg v}h;::?:m 18" d‘ sr; Brierley drll point grinder + wheels and followers Milling/Drilling ground X-Y table M300 4}uw £245

PLEASE ruous 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN QUR LisT Triumeh fed stady
-LJEE DISTANCE NO PROBLEM! DEFINITELY WORTH A VISIT ALL PRICES EXCLUSIVE OF VAT . (ulchte[glgl:l;'r?fﬂ:;{-. £175
Just a small selection of our current stock photographed!

+++ loads more
Ainjest / Colchester Sludem attachment,
metric and imperial available

H“ﬁ‘g'i"

- MyfnrdSuper?BBl "% 19"
power cross feed + indust. sfand

Myford 1S verfical milling machine / R8 taper

Bridgeport slotting heod

| MEW200839_p066.indd 1 @r 1/5/08 16:47:08 i |



'L00" face plate + we have loads more
from Mytord fo Colchester Mascot

Hunion niva-ml 12/ 12" throat

N

@ ond 5‘6". power hacksaw + coolant

R i #

Clorkeson 40INT collet chuck + collefs Burnerd Boxfford 4jaw chuck Myford ML7R .3 1/2"x 19"

. EM nl g-r‘nde Dickson toolposts fo su. Colchester
we have 2MT-SMT and 30INT to SOINT in stack!) (more variations oveilable) + dlutch & stand Mastot r:Ihms availoble)
; | 0 an
4@1 @

Crown Windley magnefic sine

toble MSPM44

Mitutoyo 150mm - 300mm u

Tom Senior slofting head {@iﬁ?sﬁﬂﬂggﬁﬂ ) Boxford 'Litle Giont" faolpost grinder mltme:m[ il
€ase cal|
0208 300 9070
to check ayailghiy
or request oyy list

"' l- ¥ - ’
- ' e Myford dividing head complete ical ini i
Denford Viceroy bffer's Edipse ange ploes bunerd 0, 13 DM et chocs ks ML i
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H110 BANDSAW p CHAMPION 16V
‘.Sge&iral _ ' MILLING MACHINE
Variabia Spaed
PP Angled milling Head
1 1 - : v Adpstable Gib Strips

Quill Fine Feed
Standard

Accessaries
Drill Chuck

Spanears
Drawhar
[ | Alon Keys

Digital Spindle Speed Readout « H
Ground Ves Bedways « Ofsat Talstock » Variable
Spindle Speed » Mtric & [reperial Theead Cutting =
Longitudinal Porwer Feed = Cast lron Construction

Distance betwoen Centres  400mm m %‘.
Swing 210mm e e 10088 % timm

055 & 410 % 500mm
BAM-SAAHI 10

12" Multiformer

Eending Capacity [ Mikd Steel) frman
Shearing Thickness | Mild S2esl)  0.6mm

Features
1.5HP Motor » Matric of impearial Mathinas =

. M:_'m@

Max Banding Length 305mm m:msﬂmm«-mmmmm- Depih 2
loling Thickness S AT e el shuakon e Hasd L Tobk S+ Wik Spicls S Rasge
Weight 45kgs ' i " ‘Standard Asccessories

Machise Work light = Central Lubrication System Dril Chuk Ol Chi Arbe » Chsek Cued

 Mahing Stand « Tabls Guard « Drambar « Maseal &
Parts fist
Face Mill Capacity TSmm
Tablw Size 156x745mm

158p

* Dirawhas = Manuoll & Parts List

Face Mil Cpacity Sl
Table Siza 50001 40mam

Tharead Cuftting
Gaars £949 L Supplied with full range of actessories:-
Motor 1200w s :
Nt Woight 34 4 Jaw Chucks, Face Plals , Staadies, ;
et Wieight 120kge Lathe Tools, Changa Giears, Maching Tray Waight

Chuck & Arbar
*1/4 hp Mator

*Powered Crossfend

+LafuFiight hand thread cutting
aLan Bove

. by 1] b Cantres  S70mm

Luadserim Suing ot bed ] End Mill Caparity Face Ml Capacity
«Supplied with:- 3and 4 jaw Chucks,  Spindle Bore 36mm Sis 1570 % 280 x 955mm « Stoel Contres » Tabla Siza

Faca Plats, Steadies, Machin Stand,  Motor 150 Waight lhgs Change Gears + Lathe Tools Spindle Tapar

Splash Guard, Thread Cutting Diad ~ 1et Wesght F00kgs Moter Fdhp * Vica Motor 1he

All prices include VAT. Delivery Free to UK mainland - excluding certain Scottish postcodes. Prices valid for duration of this issue only.

Chester UK Ltd, Clwyd Close, Hawarden Industrial Park CHESTER CH5 3PZ
'1~.+44{0}124453?shgr;+?@ 1244531331 www.chesteruk.net email: sales@chesteruk.net m

MEW139 ‘




