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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm
Centre height 110 mm
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 500 mm

Centre height 110 mm

Power 1.4 kW, 230 V, 50 Hz

Spindle speed infinitely variable 1
45 - 2300 r.p.m.

Feed infinitely variable O - 250 mm/min

el 5 YEAR WARRANTY (= v

&7 |Centre distance 350 mm

il |Spindle speed infinitely variable '

Longitudinal X-axis 600 mm
Transverse Y-axis 140 mm
Vertical Z-axis 280 mm

180 - 3000 r.p.m.

On ALL Wabeco Machines

iDGOOOE High Speed|

Centre height 100 mm
Power 1,4 kW, 230V, 50 Hz

45 - 2300 r.p.m.
Feed 0,085 and 0,16 mm

CC-D8000 E with safety
machine cabin and integrated
coolant unit, ball screws ,

tic 8-station tool
changer and base cabinat

e
Centre distance 600 mm
Centre height 135 mm
Power 2,0 kW, 230V, 50 Hz

Spindle speed infinitely variable
wabeco 100 - 5000 r.p.m. g
CNC machine tools Feed 0,085 and 0,16 mm
are offered with a variety
of CNC control and ) Y "
software systems and “ These lathes are incredibly quiet

and the speed adjustment is excel-
lent; no pulleys or belts to worry
about. “

can still be used as
manual machines.

Wabeco produce precision made machines by rigorous
quality control and accuracy testing. All lathes and mills
are backed by an extensive range of tools and accessories.
Wabeco machines are quality rather than eastern quantity.
See our web site for details

o YNMARECA 1
e =

Barnack

Stamford

Lincolnshire

PEg 3DW

Tel: (01780) 740956

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

Pro Machine Tools Ltd

17 Station Road Business Park
Hobbymaschinen

www.emcomachinetools.co.uk
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Subscription offer

On The Editor’s Bench
Dave Clark's commentary

Sharpening Twist Drills Part 1
Harold Hall tells you how to keep
vour drills sharp

The €G3 Mini Lathe Part 9
Making a taper tuming attachment

Making Workshop Furniture Part 2
Stuart Walker explains the
woodworking bit

A Fine Feed Base For
A Drill Grinding Jig
Jim Whetren describes this useful adaptor

Lathe Tool Height Setting
A simple method of setting
lathe tool height

The Practical Engineer Part 4
How to fit a chuck to a backplate

CNC Milling With Mach 3 Part 3

Whiting your first program

Our Youngest Ever Reader

Unless you know different?

Converting Machine Lights
To Halogen Lamps
Chris Smith lights up his machines

Converting A Myford ML7 To CNC
Tony Jeffree looks at the
control electronics

Next Issue

Trade Counter

sf"m a Line Subscribe today ang

gmemmn“ get a FREE Universa|

GEiF eroa WOl'k HO'der (UK only) a
See page 10

ON THE COVER

Is this really a model?

This Darjeeling Himalaya railway engine was
photographed at Leighton Buzzard last year.
Itis a privately owned locomotive and was
on loan from the owner. It nomally runs
around the owner's estate in Oxfordshire,
no doubt the ultimate garden railway.

@ 27108 125242 ‘ |—



®

—| ‘ MEW200841_p004.indd 1 @

Co}igert scanned drawmg
~ toCAD! © »

INTER|

STORAGE & DISPLAY |°

www.interbin.com
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NEW CHESTER SHOWRO00
NEAR LONDON!
Tel: 01708 523916
Open: Monday — Friday
8.30am - 5.00pm &
Saturday till Noon

s minutes from |
Dartford Tunnel
fand Lakeside)

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

Lathe & Mill DRO Systems

2 Axis Lathe Full System  £349.95 ncl. vat
2 Axis Mill  Full System  £349.95 incl. vaT
3 Axis Mill  Full System  £399.95 ncl. vaT

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

mmsmwmum Mills, etc)

M_Qaf_k:mu_\'-'_eld_nnﬂem&
2 Solar Powered Models SX series
Easy use external rotary £74.95
shade control #9 - 13

12 month warranty - spare
barts prices incl. VAT

WWW, on\rx-d ro.co.uk

www.autodarkhelmet.co.uk

m nswave ar the Londan, Harregate, Bristol, Ascot !

and Leamington Spa Model
CONVERTERS

Engineering Exhibitions
ROTARY CONVERTERS from £440 inc VAT iDRIVE INVERTERS from £103 inc VAT JAGUAR GUB INVERTERS trom £149 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE 2-YEAR WARRANTY/MONEY-BACK GUARANTEE 5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 240-volt 1-phase input, 240-volt 240-volt 1-phase input, 240-volt
3-phase output. Single or multi- 3-phase output (i.e. dual voltage 3-phase output (i.e. dual voltage

by POWER CAPACI'TORS L‘I'D
30 Redfern Road, Bmmngham
B11 2BH

motor operation via socket/plug or motor required). SOFT START-STOP, motor required).

distribution board. Eleven sizes SPEED CONTROL, BRAKING, MOTOR SOFT START-STOP,

from 1.1kW/1.5hp o 22KW/30hp. PROTECTION and JOG FUNCTIONS. SPEED CONTROL,

Ideal solution for multi-operator Low-Cost, general purpose simplified BRAKING, MOTOR

environments or where fully torque vector control. Entry level PROTECTION and JOG FUNCTIONS.

ARG automated “hands-free” performance suitable for the majority Simplified torque vector comntrol
operation is raqmred arrespectwe of demand. Qutput retrofits of applications. Integral EMC Filter giving enhanced performance
directly to existing machine wiring loom s0 no modification to as standard. Four sizes from 0.75hp/ at low RPM. Four sizes from
machine necessary. Some sizes suitable for welding applications. 0.55kW to 3hp/2.2kW. IPE5 options available, 0.75hp/0.55kW to 3hp/2.2kW.

STATIC GONVERTERS from £235 inc VAT REMOTE CONTROL PENDANT £62 inc VAT B JAGUAR VXR INVERTERS from £225 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE 2-YEAR WARRANTY/MONEY-BAGK GUARANTEE 5-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-wolt 1-phase input, 415- Suitable for all IMO inverters, this remote 240-volt 1-phase input,

volt 3-phase output. Single pendant allows you to access the software 240-volt 3-phase output (i.e.

or multi-motor operation via of the inverter remotely, bypassing the dual voitage motor required).
socket/plug or distribution buttons on the inverter itself. START, STOP, SOFT START-STOP, SPEED CONTROL,
board. Seven sizes from POTENTIOMETER SPEED CONTROL, FORWARD, BRAKING, MOTOR PROTEGTION and JOG

1.1KW/1.5hp to 7.5kW/10hp.
Ideal solution for “one machine g and two metre length of
atatime” environments. Output ol W 7-core flex as standard.
retrofits directly to existing machine wiring : e
loom so no modification to machine necessary. Manual
power adjustment via switch using voltmeter as quide.

REVERSE. NO-VIOLT RELEASE safety feature FUNCTIONS. Advanced vector control giving
optimum performance at low RPM. Four

sizes from 0.75hp/0.55kW to 3hp/2.2kW.

UK LOCAL CALL: 0844 7700 272
transwave@powercapacitors.co.uk ¢ www.powercapamtors.co.uk

2/7108 11:23:00



T T [ ®

®

| ‘ MEW200841_p005.indd 1

Cmmm—u-—  ( NEW PRODUCTS |

— 4=

Solid Carbide Engraving Cutters 5C to ER32 Collet Adaptor
Cod Di Overall | Included | Clearance | Effective Pri This clever little adaptor will enable you to use ER32 collets in your
= S0 Length | Angle Angle | Truncation Hes existing 5C fixture (not required for Stevenson's 5C indexing head).
060-280-28100 | 1/8” | 37.5mm 30° 40° 015mm | £8.95 | Standard Internal & external 5C drawbar threads.
060-280-28200 | 6mm | 38.5mm | _ 30° 40° 0 S | Sifa| L ptke Wi cabatlocking fdues),
050-070-00800 £28.95
Chuck Removal Wedges
Code Size| Width | Price C0 1 Way Toolpost
040-030-00105 | JT1 | 12mm | £3.95 Same as the standard toolpost fitted to the CO lathe.
Includes centre bolt and T-nut. Can be used like a quick
AD A N0 |1 |10 | £9 90 change toolpost - have one for each regularly used tool
ol et L] [ U B L L o already shimmed to the correct height.
040-030-00115 | JT3 | 21.9mm | £3.95 090-005-00350 £3.95

BIEG Hobby CNC Mill:
e ofc £3,195.00
SIEG KX1 . & ' ThenewSIEG KX1 and KX3
HID CNC Mills are full 3 axis stepper
HObbv CNC Mill: motor driven milling machines for
£2,195.00 direct connection to a PC running
the popular Windows based
% Mach3 CNC control software.
+ Delivery: £60.00 to most UK mainland destinations.
= Check website or phone for availability. J

» [ CLEARANCE

b (~=

; Dial Vernier Calipers
——— Code Size | Price
HSS BA Dies HSS BA Taps - 3pc Set 100-010-00010 | 150mm | £4.50
Code | Size | Price Code Size | Price | | 100-010-00011 | 200mm | £6.00
13/16” Diameter 060-140-00100 | OBA | £285 100-010-00012 6" £4.50
060-230-00100| OBA | £0.95 | [550-140-00200| 1BA | £2.95 100-010-00013 8’ £6.00

06023000200} 1BA | £095 | |060-140-00300 [ 2BA | £2.95

060-230-00300| 2BA | £0.95 | 05014000400 | 38A | £2.95 | 2Flute HSS Metric End Mill Sets
060-230-00400] 3BA [ £0.95 | [og01a0.00500| 48A | £295 | Set Sizes: 3mm, 4mm, Smm, 6mm, ﬁ

060-230-00500] 4BA | £0.95 | [0s0.120.00600 | 58A St Ahd S0

060-230-00600| 5BA | £0.95 | [080-140-00700| 6BA R fe2is 01 o

060-230-00700| 6BA | £0.95 | [060-140-00800 | 7BA [ £3.95 : Ft'ge Hsf,;?q:;;fl 5:‘;"”15:'4?‘*‘5
el olZes: = i ' '

060-230-00800| 7BA | £0.95 | [060-140-00900| 8BA E See

060-230-00900| 8BA | £0.95 | [080-140-01000| 9BA 060-270-00200 £6.25

060-230-01000| 9BA | £0.95 | [060-140-01100 | 10BA :

060-230-01100| 10BA | £0.95 | [060-140-01200| 11BA | £4.95

(Shank size is same as cutter size)

11pc Set 060-140-01300 | 12BA | £4.95
060-230-02000 £10.00 .
0-10BA 060-140-01400 | 13BA | £5.95 August Promotion
5/8” Diameter 060-140-01500 | 14BA | £5.95

060-230-03000| 6GBA £1.50 060-140-01600 | 15BA £6.95 When you
060-230-03100| T7BA £1.50 060-140-01700 | 16BA £6.95 place any order

this month worth £25.00 and
Ji20 00200 = SRAN S118 Out of stock: 5, 6, 8, 9, 10BA over excluding carriage, you will
060-230-03300| SBA | £1.50 receive this 10pc Diamond File Set worth

All prices include 17.5% VAT
All items & prices are subject to

5pc Set availability. Carriage based on : - - i
060-230-04000 E£7.00 Offer valid until 31/08/08 and subject to availability.
6-10BA order value. E. & O.E. g £

N———

060-230-03400| 10BA | £1.50 £7.95, absolutely free.

Syston Email: information@arceurotrade.co.uk
Leicester, LE7 INA Website: www.arceurotrade.co.uk

10 Archdale Street Tel: 01162695693 Fax: 0116 260 5805 Arc Euro Tl‘ade

-@ 1/7/08 10:57:24
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www.machine-dro.co.uk

Allendale Electronics Limited
43 Hoddesdon Industrial Centre,
Pindar Road, Hoddesdon,
Hertfordshire. EN11 OFF.

Complete Range Of DRO Systems...

Machine

Contactus

e for a Quote
Proxxon have a brand new %Mmaﬁmwdwmgwdwﬁ%mm
catalogue filled with power tools ﬁmﬁﬁmmdm&hﬂmmm mm tofitto

; Pt ; your machine ool.
and access_orles for rr?mla_turls'fs s T Tor & qubto & st special ffrs on e DRO st
and hobbyists. Small in size, big

on performance, perfect for This Month's Readers Offer...

working in the kitchen or shed. OS_?EOm? fo %,, Mics &
Engineered in Germany. s

£164.9% nc var + FHEE DEIWBTH L_J'"r“
Call 0845 604 0064 or e-mail SMIAS SHE08 TEULAL O CETRELIG. A

email@brimarc.com www.machine-dro.co. uk

forafree copy.  BriMare & +14(011992 450780 B

qﬁﬂﬂmﬁ'ﬁﬁ'ﬁﬁ

,proéaé/y the best website for machines and Z‘oo/mg 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 bargains, go to: www. stores.ebay.co.uk/ gandm toolsales
{ ; Denford Orac CNG | {
Bench Lathe, 240

Volt, £450.00
plus vat.

W~ £2250.00 plus vat.

Myford Super 7B Lathe with Cabinet Myfiord Super 7B, Cabinet Stand, Tooled, Colchester Bantam 2000 Gap Bed Lathe,
Stand, 1sh or 3ph, Choice of 4 Excellent We are closed on all Bank Excellent, 1ph, £4250.00 plus vat. 3ph, £1500,00 plus vat.
Machines in Stock, £3650.00 plus vat. Holiday Weekends

* 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.

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

9am -12am day.
e-mail: sales@gandmtools co.uk Saturady

web: www.gandmtools.co.uk
Telephone: 01903 892510 CLOSED SUNDAY fax: 01903 892221

| ‘ MEW200841_p006.indd 1 @ 17108 14:48:16 ‘ |
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THE LEISURE CENTRE
THORNBURY
NEAR BRISTOL
8535 38

71'!!
FANTASTIC
YEAR

HIGHLY
\ACCLAIMED |

FRI 10AM = 6Pm  SAT 10am = Spm  SUN 10Am = 47Mm

8RISTOL
MODEL ENGINEERING AND
HOBBIES EXHIBITION
AUGUST 15™, 16™ & 17" 2008

ADULT £8.00 SENIOR £7.50
JUNIOR £3.50 FAMILY £18.50 (2+3)

PETROL AND DIESEL IC ENGINES
WORKSHOP EQUIPMENT
HOT AIR ENGINES

MODEL CARS

CLOCKS

MACHINE TOOLS
AEROPLANES & HELICOPTERS
WORKING ENGINEERING WORKSHOP

MODEL & MINIATURE LOCOMOTIVES
MANY RAILWAY ITEMS
MARINE EXHIBITS

BOATING POOL
HANDICRAFTS
WOODTURNING

STATIONARY STEAM ENGINES
TRACTION ENGINES 1" TO 6" SCALE

A SHOW FOR
ALL THE
FAMILY

ORGANISED BY BRISTOL MODEL ENGINEERS
REGISTERED CHARITY NO. 1094274

FOR FURTHER INFORMATION PLEASE
VISIT OUR WEBSITE:
www.bristolmodelengineers.co.uk
OR CALL 0117 967 5878

ALL ATTRACTIONS CORRECT AT TIME OF GOUNG TO PRESS, BUT MAX BE
SUBJECT TO CHANGE OR CANCELLATION.

| ‘ MEW200841_p007.indd 1

Rudy Kouhoupt -
Your Presonal Tutor;
on your DVD!

All Rudy Kouhoupt's wonderful instructional films are now available on DVD.
Whilst the picture may not always be Hollywood quality, the quality of
instruction is exceptional; with these films your instructor is there with you.
Details of all Rudy’s films are in our FREE Booklist, or on our website, but here
is a selection of his most popular films;

Fundamentals of Machine Lathe Operation
| 95 mins * DVD £ 29.95
| Revised and extended version of THE film for the beginner to the
.-iiii | lathe - there really iis no better way to start learning how to run a

| lathe. However, it is basic, so if you have some experience in lathe
| operation, don't buy this DVD, buy the one following.

Advanced Aspects of Machine Lathe Operation

120 mins * DVD £ 29.95
| Inthis film Rudy continues the tuition process, demonstrating rather
#iy | more advanced details than contained in the DVD above,
a | specifically how to achieve a very high degree of accuracy while
~———__| boring, turning, facing, threading, milling or grinding on your lathe.

= || Grinding Lathe Tools
Lats 125 mins « DVD £ 29.95
| Here Rudy looks at all aspects of grinding lathe tools to perfection.

v& | Really very good indeed, and also includes plans for building a
| simple, but effective, grinding table. In the main covers tools used in

European type (IE horizontal) tool holders.

Fundamentals of Milling Machine Operation

(previously titled Rudy Kouhoupt on Milling on video)

3 120 mins * DVD £ 29.95

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

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

I |
puadamsitilt. |
e |
g W0
= |

Advanced Aspects of Milling Machine Operation
120 mins * DVD £ 29.95
| Shows you the methods by which your mill can be highly accurate
| in every function. He also describes techniques that will expand the
.| usefulness of your mill and dramatically improve your skill levels,

Operating a Horizontal Milling Machine
: 150 mins * DVD £ 29.95

| Using an old Atles horizontal milling machine he had acquired and
| reconditioned, Rudy shows the many cuts this remarkable machine
| «can make. Plus he provides an outline and plans for two tools you
can wse with your own horizontal milling machine.

| Using Layout Tools

100 mins ¢« DVD £ 29.95
I Covered here are the use of all the layout tools you are likely to
LP,' | | encounter, with the function of each demonstrated. Plus Rudy gives
AW | you a detailed look at mechanical drawings and how to interpret

| them correctly.

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

Figure It Out - Common Sense and a Calculator
= 140 mins « DVD £ 29.95

| Covers Proportions - Scaling UPand Down, Properties of Triangles,
| Angular functions of Right Triangles, Getting rid of chart dependency and
| Rotary Tables and Dividing Heads. Our star describes and illustrates
| his real world approach to problem solving, and demonstrates
some of the practical aspects of figuring things out whilst working in
his workshop and at the drawing board,

MN.B.These DVDs are not regionalised, so will play worldwide. However,

readers in the US.A. should contact Bay-Com Enterprises, PO Box 351,
Interlochen, Ml 49643, Tel. (Toll Free) (888) 452-6947.

Prices shown INCLUDE VAT and U.K. delivery

(Prices shown also include overseas OUTSIDE the EU

- customers within the EU please allow £1.00 extra for delivery)

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

FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB
Tel: 01373-830151 Fax: 01373-830516
[97] on-line ordering: www.camdenmin.co.uk

2/7108

10:56:00
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Engineering Supplies

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 METRIC CARBIDE INSERTS

10/12MM SHANK INTERNAL THREADING TOOL HOLDER WITH 2 X 60 DEGREE METRIC GARBIDE INSERTS

10/12MM SHANK PROFILING TOOL WITH 2 X 5MM DIAMETER CARBIDE INSERTS

10/12MM SHANK PARTING TOOL WITH 2X2MM CARBIDE PARTING INSERTS CODE SHANK SIZE PRICE

SUPPLIED IN A GOOD QUALITY FITTED GARRY CASE COMPLETE WITH TORX KEY 777450 10MM SQUARE £115.00
777460 2MM SQUARE £125.00

INDIVIDUAL GLANZE THREADING TOOLS 60’ METRIC

Complete with one three sided carbide insert & Torx Key NEW STYLE 100MM SOBA
GODE TYPE SHANK PRICE ROTARY TABLE
722100 INTERNAL 10MM SQ £24.00 i CODE - 111310

722210 INTERNAL 12MM sQ £24.00 BRAND NEW DESIGN AND

SIR0016 INTERNAL 16MM SQ £28.95 EXCLUSIVE TO CHRONOS!

775100 EXTERNAL 10MM SQ £24.00 TABLE DIA - 100MM

775118 EXTERNAL 12MM sQ £24.00 CENTRE - 2 MORSE TAPER

SER16K16 EXTERNAL 16MM SQ £28.95 OVERALL HEIGHT WHEN HORIZONTAL - 55MM

CENTRE HEIGHT WHEN VERTICAL - 75MM
THIS UNIT COME COMPLEATE WITH T NUTS,

INSERTS
CODE TYPE PRICE STEP CLAMPS AMD STUDS TO HOLD WORK TO THE TABLE
1116A60 INT EOR 10 & 12MM TOOLS £7.25 THE HAND WHEEL CAN BE DISENGAGED ALSO.
1116A60S SET OF 10 ABOVE £69.50
1616A60 INT FOR 16MM TOOLS £7.25
~ 161RA60S SET OF 10 ABOVE £69.50 - o5 i~
: Hig| | s i ‘9)
c "mm"ll:. - =] Ty o
11ERIAG0 EXT FOR 10 & 12MM TOOLS £7.25 "TRE DRILL = 1o
11ERIA60S SET OF 10 ABOVE £69.50 So 0l 10 g
16ERAA60 EXT FOR 16MM TOOLS £7.25
16ERAAG0S SET OF 10 ABOVE £69.50

SOBA OPTICAL CENTRE PUNCH
GET IT RIGHT EVERYTIME !!
ACHIEVE PRECISE PUNCH LOCATION CENTREDRILL SETS

IT IS SUPPLIED WITH 2 PERSPEX RODS

WITH EITHER CROSS HAIR OR BULLSEYE QUALITY HSS CENTREDRILLS
TARGET. THESE ARE PRECISION MADE IN A HANDY STORAGE CASE

SO AS TO MAGNIFY AND ILLUMINATE ASSORTED QTYS OF EACH
g THE WORKPIECE TO BE PUNCHED.
THE 48MM INCH DIAMETER BODY ISFITTED CODE  TYPE PRICE
WITH A SLIP RESISTANT BASE 133000 SET 10 IMP BSI-BS6 £24.00
PUNCHES 9.5MM DIAMETER 60" OR 90 133100 SET 12 MET 1-5mm £22.00
. NEW SOBA MAGIC | 2B
BORING HEAD SET !! VICES ” ’ r i

BRAND NEW FROM SOBA AND EXCLUSIVE TO CHRONOS!
THIS SET COMPRISES OF THE FOLLOWING:

40MM MICRO BORING HEAD WITH GRADUATED METRIC DIAL  [JRS m m

SOBA HSS

2 MORSE TAPER SHANK - TAPPED 10MM No. i

3 MORSE TAPER SHANK - TAPPED 12MM m mmmmm m

10MM PARALLEL SHANK 110035 [10.5/8| 270 |4.3/8] 110 | 2.1/2 3 1!4 1.1/2] 38 | %£149,00
3 ASSORTED 8MM DIA HSS BORING BARS 110040 14 | 355 |s.02|140| 3 | 75| 4 | 100 1.1/2| 38 | £172.00

1 TOOL STEEL ADAPTOR TQ ACCEPT 5MM HSS TOOL STEEL
1 X 5MM DIA HSS TOOL STEEL

1 X 8MM DIA HSS TOOL STEEL

SUPPLIES IN A NICE WOODEN STORAGE BOX

ALSO AVAILABLE IN IMPERIAL!Y

Manufactured from close grained high tensile grade cast Iron, and precision ground body.
The Vice has multiple applications and is useful for clamping polygon work pieces,
circular and round jobs as well as complex pieces. The round parts can be gripped with
superior holding power. This vice has the capability of gripping odd shaped work pieces and
eliminates the use of fixtures and jigs.

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

(Prices are correct at time of going to press and are only available while stocks last)
_‘:5 Tel: (01582) 471900 5 Lines Fax: (01582) 471920
Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk
CHRONOS LTD, UNIT 14 DUKEMINSTER ESTATE , CHURCH STREET , DUNSTABLE , LU5 4HU

Y
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13th and 14th September

Saturday 9am to 4pm < Sunday 10am to 3pm

Supported by the Guildford Model Engineering Society, Liphook Modellers,
SMEE and Stirling Hot Air Engine Society

li____;,",,.,H,.;.mummmlillllI I””""”M

Live Steam Stanley Steam Car The Leach and Overington
Concert Organ
ATTRACTIONS...
® Roy Darlington - Stirling Hot Air * Guildford Model Engineering
Engines (Under Demonstration) Society (with a selection of
e Full Size Steam Roller finished and part built models)

e Steam Car * Classic cars and bikes

® The Leach and Overington ® Tranquil rural setting
Concert Organ * On Site Catering

Try Machines Under Power

With two Warco engineers available to demonstrate and discuss
technical issues.

Huge range of tooling including many new items. Sales counters open
over the weekend. Buy at reduced prices,

Live models, including a full size Stanley steam car, scale traction
engines and 16mm NG raised garden railway and much more...

All smaller machines available to take away at reduced prices.

Dedicated sales area for a large selection of used and shop soiled
tooling. Good selection of part exchange, ex demonstration and shop
soiled Warco machines, including milling drilling machines, lathes and
variable speed lathes.

Showroom &
Demonstrations

We hope you, your friends and your family will be able to join us!

WARCO Fisher Lane, Chiddingfold, Surrey GU8 4TD fax. 01428 685870 warco@warco.co.uk

tel.01428 682 929 www.warco.co.uk



W SERIES

UDR]
WIORKS [H]@Il.@
WHEN YOU
SUBSCRIBE
TODAY!

SAVE UP TO 22%

FREE UNIVERSAL WORK HOLDER
FREE DELIVERY

NEVER MISS AN ISSUE

[
STARTS BMSIOR
o WILLBSS

SAVE 10%
more when you
subscribe online

L
(Gift UK only)

@ BY PHONE: 08456 777 807 quote ref. E957 @ ONLINE: www.subscription.co.uk/mde/E957
Alternatively, you can complete the form below and return, with payment, to the address provided

UK ONLY SUBSCRIPTIONS:
[ would like to subscribe to Mode! Engineer Workshop for 2 years (52
issues) with a one-off payment of £69.99, SAVING 22% + my free gift

[l would like to subscribe to Mode! Engineer Workshop for 1 year (26
issues) with a one-off payment of £40.50, SAVING 10% + my free gift

OVERSEAS SUBSCRIPTIONS:
[11would like to subscribe to Model Engineer Workshop for 1 year (26 issues)
with a one-off payment: [ Europe (incl Eire) £50.40 | ROW Airmail £52.80

For all Canadian, North and South American subscriptions please call 001 732 424 7811 or go 10 waww.ewamags.com

PAYMENT DETAILS:

[! Postal Order/Cheque [ Visa/Mastercard [ | Maestro
Please make cheques payable to Magicalia Publishing Lid and write code E957 on the back

Cardholder's name...

il L S ..........
HNEEEEEEEEEEEEEEREEE
Expiry date........onin vsssnninn Ma@SLrQ ISsUE N0......e. . Valld date......onns
Signature................... Date

YOUR DETAILS:

Mr/Mrs/MissMs........ e AL o SSUMBMS < s

Postcode... o COUNATY.

[ e e S N e LR SRR | | E R e R A e et
E-mail ..

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODE E957
11 would like to subscribe to Model Engineer Workshop and SAVE
16%, paying £950 every 3 months by Direct Debit wk onw + My free gift

Please complete form below

Instructions to your bank or building society to pay by Direct Debit.
Originator's reference 422562

(] Pay £9.50 every 3 months by Direct Debit (please tick) () B
Name of bank.. ... -
AN P T G . e e T T i R
.................................................................................................. Posteade.............ccoocovvvviicns
AOCDLINE DOMIOY == useeiisbii s il s M S I e S s T et )
Signature SR s

el [N VL] esawmba] [ ] 111 1]

Instructions to your bank or building society: Please pay Magicalia Publishing Ltd,

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
if 50, detaits will be passed electronically bo my bank/building society.

Reference Number (Official use only) I ] [ | l [ I l | |
Pleasenmthankaandhuldmwgsmymamplmm&hnmmunsfmmmlypesoismn
TERMS & CONDTIONS: Ofier encds 15th August 2008. i evailable issue. Free gift UK only. Please
mnmlnhqwmpmwﬂymmwummwgmhwMmmmunbelnmngmﬂ'\ewm
and will net be given on accounts with less than £20 credit. A £5 admin charge will apply and will be deducted from any refund.
Flefunds will oriy be given at the Publsher's sole discration. We wil use the contiact details supplied to communicate Wi you
regarding your Model Engineer subscription. If you are also happy for us to contact it other products availalble
from Meadel Engineer and Magicalia Publishing Ltd. please imdicate here: Contact by: [ emnail :Imepmm [ mecile. i you are
happy for us o pass your details on to ofher carefully selected companies: o contact you about their products and senvices please
indicate here: Contact by: [ email [tedephone [ mobile. If you do NOT wish us to contact you by POST about products or
sanvicas available from Model Engineer and Magicala Publsthing Lid, pleasa indicate here (] B you do NOT wish us 1o pass your
cletails on 1o other carefully selected companies to contact you by POST about their products o senvices phease indcate hene [

SEND TO: MODEL ENGINEER SUBSCRIPTIONS, TOWER HOUSE,
SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF

.



N T

4
Do

Sinsheim at Ascot

On the eve of the Harrogate exhibition,
we heard from Sinsheim that we could
have 2V km of track for the 2008 Model
Engineer Exhibition. This means readers
can bring a 5in. gauge locomotive (and
rolling stock) to run on this super track.
This will probably be the longest length
of Bin. gauge track in the country, even
though temporary and portable. (No
doubt, someone will tell me of a longer
track in the UK.) An entry form and further
details are printed on page 59. Please
support this event, who knows, we may
have set a precedent.

Model Engineers” Workshop

special - Cherry Hill interview
| have further details of the Workshop
Special mentioned last month. | did not
want to say anything until it became a
reality but we have managed to get an
exclusive interview with Cherry Hill and
photos of her workshop. There is also some
background information on her younger
years and her start into model making. |
have not seen the interviewv yet (it was to far
away for me to go so Geoff Shepherd - Ex
MEW editor - did the interview).

There will be a few glimpses of her
latest model for good measure. For
readers who are not aware of Cherry, she
has been producing models for many
years, the quality of which is superb and
they are probably the envy of many model
engineers around the world. Cherry
designs and builds the models herself and
| believe | read in Model Engineer, they
can take upwards of 6000 hours each
including research, design and building.
The workshop is almost all low tech, the
only hi tech items being the inverter on
the Myford Mill and the digital readout on
the Wabeco lathe. | hope to bring you a bit
more information next month with
perhaps, a preview picture or two.

Subscriptions

When renewing your subscription, please
take advantage of the best offer you

can find in a recent or current issue of
MEW. The subscription renewal letter is
a standard letter and may not contain the
best remewal offer. It is quite expensive
to keep changing the letter so this will
not be done very often. Most free offers
of workshop tools are worth about £25
retail and are well worth having. | have
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selected several useful items to appear in
the following months, the first of which
appears in this issue (see previous page).

Magicalia subcontract subscriptions to a
third party who are geared up to take
payments, control subscriptions and to
post them out. This means that when you
contact the subscription company with a
problem (thankfully there are very few
problems) it may appear that you do not
get a personal service. The company deal
with 10's of thousands, maybe 100's of
thousands of subscriptions for many
different magazines and companies so you
may not get the response you require.

If you are unhappy with their response,
feel free to email me, phone me or write to
the editorial address and we will sort it out.

Readers’ Free ads

The Free Ad form makes a return in this
issue although unfortunately, no Free Ads
are included. | have for some months been
doing the Free Ads for Model Engineer
and have had just enough to fill a ¥z page
in each issue. | expect some of the Free
Ads were submitted by MEW readers’ as
well as ME readers’. One of the problems
| am up against is that there is nothing to
distinguish between the forms for each
magazine (except for the adverts on the
back of the form) so | made a decision to
print them all in ME as being fortnightly,
readers should get a quicker response.
However, | have been contacted to say this
is a bit unfair so from next issue, | will be
publishing some Free Ads in MEW even if
it means ME only has Free Ads every other
issue. Please mark your advert clearly

if you wish it to go into ME or MEW. If

it does not sell in your first choice of
magazine, you are free to submit it to the
other magazine after the on sale period
has finished.

We have had complaints in the past
about repeating ads in ME and MEW. This
was before | started doing the Free Ads. |
see no reason why wanted adverts can't
go in both magazines, but don't intend to
repeat for sale adverts unless the reader
resubmits the item after it did not sell.

| have talked to the sales department and
they have no objection to increasing the
word count to 30 words in both ME and
MEW. | will stretch this to 30 words +
phone number + general area of the
country. The general area is important as it
helps readers to decide whether or not to
contact you so please supply a well known
general area. For instance, most readers
will not know where Whitchurch is but will
know where Aylesbury is so use that.
(There are at least 5 instances of
Whitchurch in the UK so that is another
reason to put a better known location in
the advert.)

| have no objection to photocopies of the
advert if you do not wish to destroy your

ON THE

EDITOR’S BENCH

magazine or you can just write the advert
on a piece of paper; don't forget to count
the words although if you mark the
envelope MEW Free Ads the envelope will
be forwarded to me unopened and | may
not have time to count the words. (Dont
push it too far though.) | do reserve the
right to edit the advert if too long.

Sometimes I will need to phone an
advertiser with a query so don't be
surprised if you get a phone call from me.
On occasion | have rang readers and
suggested a price increase on an item, a
typical example being an "as new “ Myford
long bed ML7 for £500. (I actually rang
because | could not quite read the price as
written; | rang to find out if it was £500 or
£5000.) It was actually meant to be £600 so
we upped it to £1500. | hope it sold.

| am not keen on mobile numbers
appearing in adverts so please supply a
landline number. If there is a reason for no
landline, let me know and | will consider
the advert. Please double check your
phone number is correct and complete. All
adverts must be readable, if in doubt get a
friend to read it back to you. Finally, please
remember to put a stamp on the envelope,
yes not everybody remembers and the
Post Office charges us £1 + postage for
every unstamped letter.

In the workshop

| have tidied up the timber workshop and
started to put all the tools into drawers
and storage. | never knew | had so many
screwdrivers. The drill sets have been
sorted out and are almost complete and
the stub drills are in a separate drawer. It
is now easy to find tools and maybe more
work will get done now. | am the world's
most untidy worker so | have to put tools
away as | use them or the bench will
quickly become cluttered and unusable. |
shall see how it goes.

Tools at the 2008 Model
Engineering Exhibition
At each exhibition | have been to, there has
only been a small amount of tools on show
compared with models. This is surprising as
the readership ratio of Model Engineer and
Model Engineers’ Workshop would indicate
a much higher percentage of tools should
be on display. Yes, models will always
predominate but tools should be exhibited
in a much higher proportion than present.
MNow is the time to enter your home
made tools and equipment into the Model
Engineering Exhibition. Who knows, you
might win a certificate or even a ‘pot’.
Please do consider this; you don't
necessarily have to bring your entry in
person, just find out if your local society
has a stand at the exhibition and if not, ask
why not. | am sure they will be pleased to
exhibit your entry on their stand or even in
the contest itself.

17108 12:28:55 ‘ |



SHARPENING

TWIST DRILLS ©

n terms of sharpening facilities, no

other item of workshop equipment in

my estimation is more widely catered

for than the humble twist drill. This

is probably due to the large number
of trades that will use this tool, ranging
from the DIY exponent through to the
experienced tool maker, passing on the
way, such trades as builder, plumber,
cabinet maker, etc. etc.

Sharpening by hand

First, let us consider the possibility of
sharpening drills by hand. There are
those who consider that this is a perfectly
acceptable approach and for a few in
industry, who sharpen drills on a very
regular basis, just possibly itis, though

| have my reservations. Two things are
being aimed at when sharpening a drill;
these are that it cuts freely and to size. The
first is easy to achieve, the second very
much more difficult. There is no point in
having a set of drills in 0.7mm increments
if the 7.6mm drill actually drills a hole
7.8mm diameter.

Whilst some just may be able to meet
these requirements, the vast majority of
home workshop owners who will only
sharpen a drill occasionally have not the
remotest chance of mastering the art. A
drill grinding jig is therefore, in my
estimation, a necessity and one that
cannot be done without on the basis of
cost as they are very reasonably priced.

Drill grinding devices
The devices for carrying out the task
are available in a wide range of types,
from the pistol drill driven itemn at a few
pounds cost, up to the fully self contained
machines used in large industrial
workshops and costing no doubt, four
figure sums.

Despite the large number of devices
available they can largely be divided into
three categories.

12
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Photo 2. A self contained sharpening jig
capable of excellent results but probably too
expensive for most home workshops.

Harold Hall looks at this
essential workshop process

1) Those aimed at the DIY market and
occupations such as builders and
plumbers where accuracy of the drilled
hole is usually of limited importance
providing the sharpened drill cuts
adequately.

The device seen in photo 1 is typical of
this group and as illustrated is driven by a
pistol drill. There are a number of these on
the market all producing the sharpened drill
in much the same manner. A few are very
similar but self contained with their own
drive motor. Their main advantage to the
trades mentioned is ecomomy and that most
have facilities for sharpening other tools,
including such items as chisels and plane
blades. They also have a green grit wheel
that enables masonry drills to be sharpened.

2) The next range, though on the present
market all seem to sell the same item,
are the drill grinding attachments for
use with an offhand grinder, photo 2.
To get the best from these units some
experience in their use is necessary
to gain the knowledge required.
However, with that satisfied they
are capable of accurate work
placing them in the domain of
the home and small industrial
workshop.

Photo 2. This jig, for use with an offhand
grinder, is capable of more accurate re-
sults than the DIY version in photo 1.

They are not expensive being cheaper
than most that fall into category 1, so
providing the user is prepared to spend a
little time getting the required knowledge
they are ideal for the small workshop,
particularly as they are capable of more
accurate results.

3) These are those that are intended for the
industrial workplace and costing much
more than those already discussed, are
really beyond the scope of this article.

A few that | have seen illustrated would
appear to work rather like some of those
in category 1 but made and engineered
to a very much higher standard. One
item that just may bridge the gap
between 2 and 3 is the sharpening
device seen in photo 3. The reader will
require having a lot of drills to sharpen,
or a particular liking for a unit such as
this, to warrant its purchase though.

Model Engineers’ Workshop
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In view of the above comments | will
therefore concentrate solely on category 2,
apart from a shop made item for sharpening
drills using the four facet method.

The basic drill grinding jig

The basic idea for the drill grinding jig
discussed in this section has been around
for very many years; a typical one is that
shown in photo 4. This is the “Reliance”
jig that was available from early in the
20th century and really is very little
different to the modern day version.

There would, surprisingly, appear to be
only one modern day equivalent and
refaerence to the Internet shows that it is
being sold world-wide. The unit is that
shown in photo 2. | must admit that | have
a preference for the “Reliance” asithas a
more engineered feel to it. One particular
aspect that | liked was that after grinding
one side the upper portion of the jig could
be lifted off to enable the drill to be easily
inspected and then rotated for grinding
the second side. The need to thin out my
workshop content a little resulted in it,
along with some other items, being
passed on to a model engineering society
so | am now left with the present day jig
only. That having been said, the modern
unit does have the advantage of being
able to be set at angles other than the
standard for twist drills of 118deg. These
are 82, 98, 136 and 176deg. though just
what some of these angles are for | do not
know, perhaps some reader can enlighten
me. The 82deg. is though for sharpening
countersinks but unfortunately the present
day standard for metric screws is 90deg.

Foartunately, for accuracy, but unfortunately
for flexibility, the unit cannot easily be set at
intermediate angles. Despite my liking for
the “Reliance”, perhaps based more on
sentiment than anything practical having
owned it for some 50 years, | must say that
the modern unit works well once one has
mastered its use, as was of course also the
case with the "Reliance”.

Like so many things from far off places,
the instructions for the modern unit leave
a lotto be desired and so | think it is
preferable to understand the basic
principles behind the process before
putting the jig through its paces.

Photo 4. The reliance jig that was available
for many years from the mid 1900’s.

Photo 5. The jig in photo 2 set up ready
for use with the offhand grinder.

Photo 5 shows the jig set up for
sharpening the drill and obviously, when
using the jig, setting it up will be the first
requirement. However, | am going to
start at the end and discuss the
sharpening process. Having got to the
stage in the photograph, the only
movement available is to rotate the
whole jig about the pin located ina Vin
the base casting, photo 6.

Sk. 1
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LARGE DRILL EXTENSION GIVES
LESS (FLATTER) CLEARANCE
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Photo 6. This view shows the spindle

on which the jig rotates to carry out the
sharpening process.

Photo 7. Two drills sharpened with the
wrong clearance with too much on the
left, too little on the right.

For some reason, the pin is not quite at
90deg. to the base but for the sake of this
explanation that feature will be ignored.
Sk. 1 shows that the result of rotating the
jig will be to grind onto the end of the drill,
a surface that is part of a cylinder. If, all
other things being equal, the drill
projection from the jig is extended, the
result will be similar but the diameter of
the cylinder will have been increased Sk.
2. The result will therefore be a drill having
a flatter surface giving less clearance
behind the cutting edge. Whilst there is an
ideal clearance, photo 7 shows two that
have gone wrong. That on the left has too
much clearance due to too little projection
and, on the right, too little clearance
having been sharpened with too much
projection. This understanding is vital in
knowing how to use the jig.

What then should the correct projection
and the correct clearance angle be? Well,
the answer is the one that gives the correct
value for a feature not yet mentioned, that
is, the chisel size and angle. Again, rather
than to just say this is what we want, it is
better to explain the why.

Reference to Sk. 3 shows the basic drill
point having a chisel angle of 130deg.
From this, it can be seen that the chisel
has to remove the centre of the hole and
has a quite different cutting action to the
two main edges. Actually, the chisel can
hardly be called a cutting action as it is

17108 12:38:29 ‘ |



Sk. 3

CHISEL
EDGE
\ 130

CUTTING LIP

Photo 8. This photograph shows how
the different clearances in photo 7
affect the chisel angle.

rather more a case of scraping out the
centre of the hole, obviously much less
efficient than the cutting edges. Because
of this, the chisel length shiould be
increased for reasons illustrated by Sk. 4
showing how an increased angle creates a
larger centre section to be removed. A
result of this will be that more pressure is
required to force the drill through the
material being drilled. An additional
problem with this is that the centre punch
mark, used to position the drill for drilling,
will have to be larger to enable the chisel
to locate into it.

What then affects the chisel angle and
therefore its length? Photo 7 showed
earlier how the clearance angle can vary;
from this it should be obvious that a larger
clearance angle will have the effect of
slewing round the chisel and increasing its
size. Photo 8 shows the end view of the
same two drills and clearly indicates the
effect on the chisel angle, that on the left
having a greater chisel angle due to too
much clearance with the reverse being the
case for that on the right. It has been
learnt therefore that the correct clearance
is when the chisel angle is correct.

Having established the correct chisel
angle requirements and therefore the
clearance, there still remains the angle
between the two cutting edges. For the
vast majority of the drills sold to the home
workshop owner, or even in industry, the
angle required is 118deg. This could be
measured using an engineer's protractor
of some form but as it is not critical, within
a degree or two, a simple visual check will
suffice as follows.

Sk. 5 shows three situations that can
result through the angle ground on the drill
being varied. On the left is a drill sharpened
at the correct angle (118deg. in almost all

14
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CORRECT TOO FLAT

Sk. 4
CORRECT CLEARANCE
CUT BY CUTTING EDGES
EFFECT OF DRILL CLEARANCE ON CHISEL ANGLE
Sk.5

TOO POINTED

EFFECT OF DRILL POINT ANGLE VARIATION ON THE CUTTING EDGE

cases) with that in the centre having been
ground with too small an angle and that on
the right, too great an angle. From these
sketches it can be seen that the correct one
has a straight cutting edge, with the other
two having either a convex or concave
edge. The reason for these situations can
be easily seen if a rule is placed in a large
drills flute and moved from a flat point
position to a very peinted one.

It can be said that if the cutting edge is
straight and the chisel angle correct then
all other factors will automatically fall
into place.

Returning to photo 8 showing the end of
two drills after sharpening, in this it can be
seen that one had a convex cutting edge
even though it had been sharpened at the

usual angle of 118deg. Whilst the standard
jobber drill is by far the most common,
variations are made for specific
applications. One such variation is drills
intended to have a much flatter point for
drilling thinner materials. The advantage
of this is that more of the drill will be in
contact with the material before the point
actually breaks through, minimising the
tendency for the drills helix to pull the drill
through the workpiece.

Having purchased, many years ago, a
quantity of war surplus drills, this one far
sheet metal was amongst them and had
the drill been sharpened with a flatter
angle then the requirement for the cutting
edge to be straight would have been met.
Possibly the 98deg. setting on the drilling

Model Engineers’ Workshop
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Sk. 6

CHISEL ANGLE GAUGE

jig would be the one to use. Perhaps one
day | will get round to giving it a try.

Having established why the requirements
for the finished drill are a 130deg. chisel
angle and a straight cutting edge, we can
return to the subject of using the jig.
However, neither the 130deg. angle nor the
straight cutting edge are critical so there is
no need to bring out the straight edge or
the engineer’s protractor. With regard to
the straight edge, a simple visual check will
be sufficient, for the 130deg. then a small
piece of steel scribed at 130deg. and placed
alongside the cutting edge, as shown in Sk.
6, will be more than adequate.

Using the jig
Knowing the requirements, there are still
@ three conditions that have to be met when
setting up the jig for the sharpened drill to
be satisfactory. These are, the projection of
the drill from the jig, the rotational position
of the drill in the jig and rotating the drill
accurately 180deg. between sharpening
the first and second edges. The first two
factors, whilst important, are not critical
but ideally, the 180deg. should be met as
accurately as possible. Any error in this
and the drills ability to cut size will be
affected though an error of a degree or two
is unlikely to make much difference.

Photo 9 shows a close up of what | would
call a rotational stop. This locates in the
drill flute and is intended to be used for
setting the drills rotation between
sharpening edges one and two. Personally,
| have reservations regarding using this
and provide an alternative method later in

Photo 9. The finger intended for
setting the drills rotational position.
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Sk.7

DOMED POINT

the article. The instructions (very limited)
state that the drill should project beyond
this by an amount equal to the drills
diameter though | have found it necessary
to adjust this value.

With the drill fixed in that position the
stop that contacts the non working end of
the drill, photo 10, should be set so as to
maintain the drills position whilst the
second requirement is met and between
sharpening sides one and two. This is that
the cutting edge should be vertical so that
the whole length of the cutting edge arrives
at the grinding wheel at the same time as
the jig is rotated. A substantial error in this
setting will cause the drill to be sharpened
with a domed end as Sk. 7 illustrates. If you
have difficulty in visualising this condition,
consider sharpening a drill with the cutting
edge horizontal and | think you will realise
how this results. Like the 130deg. angle,
this requirement is not vital, a few degrees
error in the setting will have very limited
effect. Actually, more important than the
tendency for the drill to be domed will be
that the chisel angle will be moved around
by an amount equal to the error in the
angle set.

Having set the projection and then
rotating the drill to a position where the
cutting edge is vertical, the flute no longer
contacts the rotational stop. Because of
this it ceases to be of use in establishing
the drills position for sharpening the
second edge.

It can though be moved out of the way
and not used.

To recap then, we have set the drills
projection and the cutting edge vertical
and are ready for the next stage. Photo 11
shows that the jig has a slotted base for
mounting it onto the offhand grinder's
baseboard. This can now be used to bring
the drills tip to a position that it is almost
touching the grinder's wheel. With that
done the grinder can be started and the
drill fed into the wheel using the feed
mechanism provided on the jig as seen in
photo 10. This will of course increase the
projection but with it being such a small
increase, the effect in terms of the
sharpened drill will be negligible.

Next, slowly rotate the jig backwards and
forwards about the pin in the base a few
times to complete the sharpening process
of the first side followed by rotating the
drill 180deg. and repeating the process for
the second edge. | should add at this
stage, do limit the amount that is being
removed as if too much is being removed
the drill may become over heated. Also, if
you are re-establishing a point on a
broken drill then sharpening it by hand
first would be a good idea.

Photo 10. The jigs end stop
and adjustment.

Photo 11. The base mounting provides a
course adjustment for positioning the drill
relative to the grinding wheel.

Unfortunately, it is not easy to remove
the jig for inspecting the result as one
could with the “Reliance” so it is @
necessary to remove the drill from the jig.
First, check that the cutting edge is straight
to prove that you have sharpened the drill
with the correct angle. If that is
satisfactory, then check the chisel angle
with the gauge. It is likely that when first
using the jig that you will find that an
adjustment to the projection will be
needed. Remember, more if the chisel
angle is too great and less if too small.
Repeat the process until a satisfactory
result is achieved, at which time you can
check the clearance angle against a similar
size new drill just to be doubly sure as you
may consider a little more clearance is
required even if the chisel angle appears
OK. With that done, make a note of the
drills diameter and of the projection used
for future reference.

My advice would be to arm yourself with
a few drills of varying sizes and set about
sharpening these, making a note of the
results as above. Keep the results for
future reference and as the values are not
crucial you can use these to interpolate for
drill sizes between, adding to your records
as more sizes of drills are sharpened.

180deg. rotation

For many years, users of the “Reliance”
and similar jigs achieved this requirement
visually so reasonable results can clearly
be achieved using the method. However, |
believe greater accurately is worth aiming
at and the simple attachment shown in
photos 12 & 13 and Sk. 8 is worth making.
The drawings should make the method

of using it clear and whilst in theory it
will work with any drill, the length of the
Vee in which the drill rests is of a length
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180° ROTATION DEVICE

Photo 12. This device enables the drill to
be rotated accurately 180deg. between
sharpening sides one and two.

o

Photo 13. The device shown
in photo 12 in use.

that will prevent it working much below a
5mm diameter drill, unfortunately, where
it could be most useful. Incidentally, the jig
is stated as working with drills from 3 to
18mm diameter.

Other forms

The standard drill with its 118deg.
angle point as discussed above will be
nigh on 100% of most home workshop
owners sharpening requirements and
even in industry, it will be the drill
overwhelmingly used.

16
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There are though many other forms,
such as the quick spiral drill for drilling
aluminium, or the slow spiral drill for
drilling brass but they are used much less
often. In most workshops, the standard
jobber drill will be found adequate for
drilling aluminium but problems may be
found in drilling some grades of brass. In
this case, the helix angle of the standard
drill will attempt to draw the drill into the
workpiece of its own accord, possibly
creating a dangerous situation.

Reduced helix

The professional solution to this is to use
the slow spiral drills that are available,
though an alternative is to remove the helix
locally from a standard drill to produce the
same result. This can be seen in Sk. 9. For
the workshop owner who frequently drills
brass then either a slow spiral drill or a
modified standard drill should be kept for
the purpose. For the one off job, there is a
temptation to use the standard drill. This is
understandable due to the amount of drill
that will have to be ground away to return
it to its normal form.

THINNED CHISEL EDGE

SECTION
A-A

CHISEL EDGE THINNING

Photo 14.
A saucer
grinding
wheel is
useful,
amongst
other tasks,
for point
thinning.

Point thinning

It was mentioned earlier that the chisel
point was largely responsible for the
amount of down pressure required to
force a drill through the material being
drilled. In most cases this is not a problem
but if a large hole is being drilled, using
a lightweight machine, then reducing the
load will be beneficial. This can be done
by thinning the point as is illustrated

by Sk. 10. Another situation where this
process will help is where a drill is much
shorter, due to it having been broken. In
this case, as drills have for added strength
a thicker central web nearer their plain
end, the chisel will be much longer if
sharpened conventionally. Thinning the
point will be helpful in this situation also.
You will though, need a grinding wheel
with a narrow edge, typically a saucer
wheel, to be able to grind a wheel in this
way, see photo 14.

Sk.9

il

FLAT GROUND ON CUTTING EDGE TO
REMOVE HELIX

X.IT IS ESSENTIAL THAT SOME OF THE
CIRCULAR LAND REMAINS WHEN MAKING
THIS DRILL POINT MODIFICATION

CIRCULAR LAND

DRILL MODIFICATION FOR DRILLING DIFFICULT MATERIALS

Model Engineers’ Workshop
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Multi facet drill forms

A method of sharpening standard jobber
drills that has frequently featured in the
Model Engineer and Model Engineers’
Workshop magazines is the four facet
method. As the name implies it is a drill
point system that has four faces, two on
each cutting edge.

This would appear to be the equivalent
of an end mill with one narrow face at a
shallow angle to produce the cutting edge
and a steeper face behind it just to provide
extra clearance. This is not so, the steeper
angle is an important part of the drills
cutting ability as | will attempt to explain.

Either facet can be ground first but | will
go with producing the cutting edge first.
The primary angle should be in the order of
5deg. and ground on each cutting edge as
a flat surface. That is, there is no increasing
clearance as the face moves from the
cutting edge as there is on the more
normal drill. The drill will still have a chisel
point but this will be less than 130deg.

The secondary clearance face will have
the effect of slewing round the chisel in
the same way as the increasing clearance
did with a drill sharpened normally.
However, the amount that the chisel
rotates will be dependent on the angle of
the secondary face; this angle cannot
therefore be chosen largely arbitrarily. For
a chisel angle of about 130g. a secondary
clearance of 25deg. should be suitable.

Unfortunately, grinding the secondary
clearance is rather more complex than just
grinding on a clearance of 26deg. With too
little ground off, there will still be some of
the original chisel left resulting in it having
a jagged formation, see Sk. 11. If, on the
other hand, too much is ground away then
the line between the primary and
secondary clearances will pass each other
and the drill will end up with a forked chisel
as seen in Sk. 12. What is in fact required is
ideally that the two lines meet inthe
middle as Sk. 13 shows and illustrating that
the result is for the chisel to be converted
into a shallow point. This all adds up to the
whole process being a critical one. As a
concession to accuracy, it is normal for the
two lines to stop just short of lining up
leaving just a very small portion of the
initial chisel, say 0.1 to 0.2mm long.

The advantages of the system are that the
drill will start from a smaller centre punch
mark, or even without one where positional
accuracy is not that important. Also, the

August 2008
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change of the chisel to a point makes the
drill require less pressure when drilling,
especially useful on lightweight machines.

The disadvantage

This being that the sharpening process is
much more critical but once conquered
should not be that difficult using a good
jig for carrying out the process and with

a facility to place on small depths of cut
with accuracy. It must be understood that
the drill is not sharpened using the jig
described earlier in the article but requires
a special fixture to carry out the process or
a fully functioning tool and cutter grinder.

The procedure explained simply is:

1) Grind the first facet at 5deg.

2) Rotate the drill 180deg. and grind the
second edge at the same setting.

3) Leave the drill in the jig at the same
position but set the grinding angle to
25deg. and grind the secondary facet.
Do this stopping just short of the centre
of the chisel. Note that the primary facet
has parallel edges so the drill must not
be rotated.

4) Now rotate the drill 180deg. and grind
the fourth facet at the same setting.

5) Inspect the drill and if the process has
left too much of the original chisel, place
on a very little more depth and regrind
the secondary facet on both edges.

6) If you have ground too much away, you
will need to set the angle back to 5deg.
and skim just a very little off the primary
facets.

If all this sounds a long process, it is
initially. With practice though, it will
become second nature and you will like
the method though of course it depends
on having the appropriate equipment for
the task.

With that having been said, in the next
issue, | will give details of my fixture for
the task that is used in conjunction with
either of the grinding rests that | have had
featured in the magazine. It can of course
be used with any rest that provides a fine
feed facility for accurately determining the
amount being ground away.

Editors note:

Warco sell a very similar drill grinding
jig for only £9.75 including postage and
packing, photo
15. The item
number is 5566.
Tel: 01428 682929
= WwWw.warco.
co.uk - please
mention Model
Engineers’
Workshop when
replying to
advertisers. ®

Sk. 14

SPLIT POINT DRILL FORM
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THE C3 MINI LATHE ©

Dave Fenner makes
a taper turning
attachment

Introduction
There are several accepted methods

of turning tapers on a lathe. The most
convenient is usually to swing the topslide
around to the required half angle, lock the
saddle position and feed longitudinally by
means of the topslide. There are typically
two limitations here. Firstly, the length of
taper is restricted by the topslide travel
and secondly, the angular graduations will
not permit a high degree of accuracy in
setting the angle. It is of course possible
to set the angle accurately using other
equipment such as a sine bar.

The next method is to offset the tailstock
centre. The work is then mounted between
centres and assumes an axis at the chosen
angle to the lathe. This can waork well for
small angle tapers but introduces the
inconvenience of having to reset the
tailstock datum after the job is completed.
A variation on this theme is to add an
accessory having an adjustable tailstock
centre which incorporates variable offset,
ideally under micrometer control.

Finally, we have the traditional taper
turning attachment typified by the subject
of this article. Here the cross slide
leadscrew is first disengaged, allowing the
cross slide movement to be controlled by
a slideway mounted on the rear of the
bed. This slideway may be set at an angle
to the bed, so that as the saddle moves
along, the cross slide and turning tool are
moved across, thus creating the taper. The
design proposed here features a slideway
which measures over 300mm in length, so
it becomes possible to achieve very
accurate angular settings. For some
industrial lathes, where disengaging the
leadscrew may be problematic, a variation
on the theme can involve adding a
secondary cross slide, which then moves
under the control of the attachment.

Much of the inspiration for the device
proposed here came from an article
published in “Model Engineer Vol
200 No 4318" by Mr Graham
Howe. Motably, he
employed setting
registers ten inches
apart, which allowed

Photo 1.
Principal
items of
rmaterial
for taper
attachment.
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extremely accurate positioning of the
slide by using spacers. In some respects,
the design presented lacks the
professionalism of that given by Mr
Howe, but for the less well equipped
enthusiast who may have to beg or
cajole the use of additional facilities, that
given here should be somewhat easier
to put together.

Design and construction
As with many of my projects, the initial
“design” phase starts with a handful of back
of an envelope sketches in the left hand
leaving the right free to pick amongst the
contents of the scrap box. The first item
to be considered was the main support
bracket, which will be bolted to the rear of
the bed. As supplied, the Mini -Lathe has
a sheet metal splash back retained by a
number of M5 screws into tapped holes in
the rear face of the bed. Two of these are
conveniently positioned and have been
replaced by short lengths of M5 screwed
rod to support the bracket. Adding the
screwed rod will avoid causing wear to the
tapped holes in the bed. | have suggested

a 330mm length of 80mm x 40mm RHS
for the bracket, because | had a piece
slightly over this size to hand. Many
other arrangements would suit,
such as angle cut to a similar
size, or even a fabrication.
The basic requirement
is to holt the

bracket to the bed and present a horizontal
top surface to support the main assembly.

The swing plate is a length of 2in. x %in.
BMS flat, again it looked about right and
was lying there silently shrieking “Please
use me"”. A short 53mm piece of the same
material forms the basis of the slide
assembly. To minimise on machining, the
dovetails are fabricated by bolting down
strips of 20 x 8mm BMS flat bar, the
working faces being milled to 60 degrees.

The lengths were initially suggested by
the spacing of the two tapped mounting
holes in the bed, however the long dovetail
was shortened back a little to allow this to
be machined in the Myford VMC mill. The
reduction to 318 mm meant that the cutter
could be manoeuvred around to the
second side without disturbing the work.
You could, of course machine the dovetails
in the best tradition of “hewn from the
solid”. | have chosen a bolted assembly
which cuts down on swarf generation.
Using countersunk Allen screws gives a
repeatable precision location, provided that
good quality screws are used, mine came
from Unbrako. Clearly, if low quality
screws, whose head are not accurately
concentric, are fitted then the precision and
repeatability of the assembled dimensions
will suffer.

The swing plate is supported by two
pairs of cross bars, each pair being spaced
at 10.5mm. This arrangement gives a slot
effect but without the need to cut the slots.

Manufacture

| decided to first cut most of the material
as in photo 1, some of which needed a bit
of attention to remove rust. Also at this
stage, it can be worth running a file along
the faces of the pieces of flat bar to flatten
out any damage marks along the corners.

Box angle (Fig. 1)

The length of surplus material was first
given a bit of de-rusting treatment and
then cut to 330mm long.

Before proceeding further, measure the
distance between the mounting holes on
the rear of the bed. In my case this was
slightly over 300mm. On eone 40mm side
of the box, two matching holes are drilled
clearance for M5. In line, on the other side,

Model Engineers’ Workshop
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150.0 8

Photo 2. Box angle g ) J-} ______ \?_/‘ NI
bracket showing access o -~ N
holes for nut runner.
4.00 A
CROSSBAR -
4 OFF REQD 320

Fig. 2

Photo 3. M5 screwed rod avoids
wear to tapped hole in bed .

Photo 4.
Box angle
assembled with
cross bars.

@ two holes are drilled 13mm and then
opened up a little further to accormmodate
the barrel of a nut runner, photo 2. This is
because | had already decided to fit two
short lengths of M5 screwed rod in the
holes, photo 3. Fitting the nuts in this way
would make mounting the device an easy
and quick exercise. It then remained to
drill and tap the hole patterns M4 to take
the cross bars, Fig. 2. Photo 4 shows the
cross bars assembled to the box bracket.

It may be useful to consider to what
extent any inaccuracies in this
component may have on the final
results. The top surface of the box may
depart from horizontal as measured
either along or across the bed. If we
consider a height deviation of Tmm
along, then, using Pythagoras, this can
be translated into a horizontal length
error of under 2 thousandths of a
millimetre. Similarly it can be shown
that deviation in crosswise height will
also have little effect on the work.

800 ogo. L
100~ 200 ~|
X !
K =
[=1]]
1 / L
DRILL & TAP— 60° -
e e Short dovetails (Fig. 3) reserved its use for the long dovetail.
SHORT DOVETAIL These would each need one face milled An angle vice was set up by sighting
MATL: 20 x 8 BMS as a dovetail working face. This could against a protractor, phote 5 so that the
Fig. 3 2 OFF REQ'D be done using a 60 degree dovetail edge might be cut back with a regular
cutter but this is a costly item and so | end mill, photo 6. On all the dovetail
August 2008 19
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Photo 7.
Un-machined
land is visible.

components, | have chosen to leave an
unmachined land of some 1.5mm which
can be seen in photo 7. This land gives a
bit of meat for the vice to grip on, should

this be necessary.

Swing plate (Fig. 4)

As noted earlier, the material here had
suffered at the hands of the dreaded tin
worm. As one surface would become a
dovetail contact face, | chose to short
cut by cleaning up the two wide faces on
the surface grinder. If you do not have
access to one of these, do not worry. Do
though, run a file gently over the surface
to ensure there are no high spots, and
clean off any rust by rubbing evenly with
@ abrasive. The thickness of BMS flats is
likely to be sufficiently consistent for our
purposes. The work was then mounted
on the mill table, ensuring it was lined
up by pushing back against a pair of
alignment pins. The line of mounting
holes for the long dovetail was then
spotted at 60mm spacing, this being
read from the DRO. The holes were then
drilled through "%ain. and tapped M5, and
as there would be several, | set up the
Tapmatic to speed things up. Two holes

Photo 8. Reaming hole for setting pin.

1 -

o
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Fig. 4 MAT'L: BMS
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Photo 9. Pren'ng to ap a blind

hole on the underside.

were drilled through and reamed %in. for
the setting pins, photo 8 and finally two
were drilled from the underside. To avoid
breaking through, the depth was set

at 7sin. using a convenient drill shank,
photo 9. These holes were then tapped
M6 to take screwed rod for clamping.

As the photos indicate, | carried out
these last operations after assembling
the slide, however, it would probably be
more efficient to deal with these features
at this stage.

Long dovetail bar (Fig. 4)

This too was set up on the mill and

the holes spotted. A 10mm spotting

drill was used, photo 10 and taken to

a depth which would also serve as the
countersink for the M5 screws. These
were then drilled through 5mm diameter.
Mote that if you do not have the luxury
of a DRO, make the dovetail bar first then
clamp in place on the swing plate, and
spot through with a 5mm drill, before
finally drilling and tapping.

Model Engineers’ Workshop
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Photo 10. Using a spotting drill
on the long dovetail bar.

To mill the long dovetail, the bar is first
bolted down to the swing plate with
washers to introduce a small gap between
the parts as can be seen in photo 11. The
reason for this is that when milling the 60
degree edges, the underside of the cutter
can be kept clear of the swing plate,
ensuring that only the inclined edges of the
cutter are engaged. Bolting the relatively
slender bar to the swing plate creates a
rigid assembly which can more easily be
clamped to the table and accurately
machined. | chose to push the assembly
back against a pair of pins which match the
size of the Tee slots, thus ensuring that the
work lines up with the table X axis, photo
12. Because | was a bit tight for table travel,
some care was needed in positioning the
work, ensuring that at one end, the cutter
centreline just cleared the bar and at the
other, the cutter cleared sufficiently to be
moved across to the second side. After
completing the first side, three more
clamps were added as shown in photo 13,
two to act as stops, and the third to add
central hold down. Taking care to avoid
disturbing the work, the clamps at the ends
were then repositioned and the Tee slot
pins removed to allow the cutter to
progress along the second side.

After cutting side two, the size was checked
for consistency at several points by means of
a micrometer measuring over a couple of
Yin diameter rollers, as in photo 14. The
spacing washers were then removed.

Slide assembly

The slide base, Fig. 5 was drilled 5mm
diameter in four places. One of the short
dovetails was then clamped in place and

-
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Photo 13. Clamps added and stop pins removed to clear cutter.

Photo 11. Components are spaced by washers.

Photo 12. Milling the first side of the long dovetail.

two holes spotted through. These were
then drilled through "Yesin. and tapped M5.
This first dovetail was then bolted firmly
in place. It was then placed over the swing
plate assembly, with the second short
dovetail in position. The whole set up was
then gripped in a vice as shown in photo
15 and the second pair of holes drilled

| 4

down sufficiently deep to spot through
to the upper surface of the second short
dovetail. This was released, drilled through
and tapped M5 while the two holes in the
slide base were elongated to allow a little
movement of the second short dovetail.
The whole thing could then be
assembled. Hand pressure was employed

Photo 14. Width is checked at several places over rollers.

21
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to squeeze the dovetails together while the
bolts were tightened. It could then be
checked for fit. | found that initially there
was a tight spot about halfway along. The
remedy took two phases. First, a pointed
triangular scraper took away metal at
visible bright high spots. This was
followed by the application of some fine
grade valve grinding paste to the inclined
dovetail faces. After the slide had been
worked along a few times and readjusted,
the effort was rewarded by smooth, shake
free travel from one extreme to the other.

Photo 17. Slide
bar assembly
upper view,
shims just
visible between
short dovetail
and slide base.

22
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Photo 15. Slide gripped in vice.

Photo 16. Drilling slide base.

Photo 18. Slide
bar assembly
lower view.

The slide was then cleaned and re-ociled. It
would of course be very easy to increase
the component count by two with a few
screws and thus add a conventional "gib”
adjustment feature. This has not however
been found necessary.

The intention is that the slide should
contact on the two outer horizontal faces,
with slight clearance in the centre. This
clearance may be introduced by a number
of methods such as:

1) Mill away say a 0.25mm deep groove in
underside of the slide base plate.

2) Mill or grind away the same from the
top of the long dovetail.

3) Add thin shims between the short
dovetails and the slide base plate. | have
chosen the last option, using thin card
on the basis that it will be the easiest for
the novice.

The hole is drilled %in. diameter, photo
16 for the vertical pin, which will transmit
the mation. The procedure adopted was to
drill Z&in then %in., which ensured a neat
fit for a Loctited assembly, the pin being
%in. diameter silver steel cut to 43mm in
length. Photos 17 & 18 show the
completed slide assembly upper and
lower views.

The hollow pillar, Fig. 6 was simply
turned from two slices of 25mm steel bar.
Drilling the central hole followed the
seqguence noted above. This would ideally
be reamed for a close fit, but the two stage
drilling (perhaps my drill is a little worn on

Model Engineers’ Workshop
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Photo 19. Drilling and tapping the pillar.

0D, but accurately ground) gave an
acceptable result in the lathe. It was then
transferred to the mill, photo 19 to drill Photo 20. Milling the slot in the link plate.
and tap the holes for the clamp screws.
You could of course mill two flats (%in. AF)
instead of turning down the zin. diameter Fig. 7

feature, which would certainly give a more ;

professional feel and appearance to this Lo 150.0 al
component. Nevertheless, if you are 14.0 |
making it on your Mini Lathe then the .

arrangement as drawn will be faster and
easier to manufacture.

12,5,

Link plate (Fig.7) }-

This part transmits the motion between = *‘\

the cross slide and the dovetail slide. 10.08

Itis held to the cross slide by two M4
@ countersunk screws and has a milled

half inch wide slot, photo 20 to allow

adjustment of the pillar position as may C/ 4.00 d

P W o

85.0 20.0

40.0
|
65.0

®

be required for different work diameters A
and turning tool arrangements. As may W/
be seen from the photos, it has been left i
in a basic rectangular form. The aesthetics
might be enhanced by trimming the sides

to taper inwards towards the rear. Photo M AT!I__I'I\:IIE"IXIESEI‘EQIUM
21 shows the trial assembly of the link :
plate and pillar.

Modification to cross slide

Two holes are drilled and tapped to
secure the link plate. Depending on the

kit available, you may choose to clamp
the plate in place with an overlap of about
28mm and spot through before drilling
and tapping. Alternatively set up in the
mill as shown in photo 22.

Photo 22. Two holes are drilled and tapped in the cross slide.

Photo 21. Link plate
and pillar assembled.
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Clamp plates (Fig. 8)

These are simply a couple of 50mm lengths
of 20 x 8mm BMS, each with a single
central 6mm dia hole. They are mounted
on lengths of M6 screwed rod and clamp
the swing plate to the cross bars.

Operation

Before rushing forth into using the thing, it
may be worth making a few observations
on setup and calibration. Two sources of
potential error may be considered. First, in
making the attachment, it is possible that
a slight inaccuracy has been introduced

in the positioning of the setting pins with
reference to the dovetail slide. Second,
we are dealing with a budget lathe, and
therefore should be prepared to check its
alignment if high precision work is to be
undertaken.

There will be several ways by which
work may be supported.

1) Rigid work held only in the chuck.

2) Long work held in the chuck and
supported by the tailstock centre.

3) Long work supported between centres.

In each of these three situations,
opportunities for error can arise which will
call for care in preparation or correction by
calibration. Taking case (3) first, the Mini
Lathe, like most others, has provision for
tailstock adjustment. A parallel bar may be
set up between centres and the tailstock
set so that it can be confirmed to line up
correctly with the lathe axis using a DTI.
The taper attachment may then be
assembled, set to zero by means of
identical spacers at each setting pin and
clamped up. A DTl may then be set up on
the toolpost and with the cross slide
leadscrew disconnected, the carriage may
be moved to the extremes allowed by the
attachment, and the DTl reading checked.
If the reading shows some deviation, then
either make a note and add this amount to
the spacer at the appropriate end when
turning tapers, or turn a new setting pin so
that its altered diameter will zero the error.
It is likely that the positions of the setting
pins are not exactly equally offset from the
long dowetail.

With an industrial toolroom quality
machine, one would be confident that the
spindle axis would be perfectly in line with
the bed. This however is very much a
budget machine and for the price charged
we just cannot expect the same degree of
precision. In an earlier article, | checked
the alignment on the machine here and
did find a very slight misalignment. If you
wish to turn tapers such as MT3 mounted
in the chuck as in case (1), then you need
to check out your machine, determine if

24
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Photo 24. Top slide set
over about 25 degrees.

any error exists and adjust the taper
setting accordingly.

Case (2) is likely to behave in a similar
manner to case (1) except that if a good
length of material is gripped in the chuck
then any slight misalignment, coupled
with the supporting influence of the
tailstock would tend to cause infinitesimal
bending of the work.

It must also be noted that most of the
tapers we wish to cut are likely to be Nos.
2 and 3 Morse, those for Jacobs chuck
arbors, and perhaps for ER collets. These
are all relatively short, and should not give
rise to significant accuracy problems.

First trial

| elected to do an initial test run aiming

to produce a No. 2 Morse taper. A length
of 19mm diameter bar was faced and
centred. It could then be held in the three
jaw chuck and steadied by the tailstock
centre. After preparing the work, the cross
slide nut was removed.

For this taper, my trusty Zeus book gives
the small end diameter as 0.572in. and the
end of socket diameter as 0.700in. with
the taper per foot as 0.5994in. As the
setting pins are pitched at 10in. apart, this
latter figure was first scaled accordingly
then halved to give a setting figure of
0.24975in. or very nearly a quarter of an
inch. The setting was achieved by using
some "old technology” milling spacers of

Photo 25. The proof of the pudding.

three inches each, with a piece of quarter
inch flat added at one end, photo 23. The
turning tool was checked for height and
set roughly for position, the topslide
being set to about 25 degrees as in photo
24 and the pillar clamped to the link plate.
Tool infeed between cuts would then be
via the topslide.

To be better assured of a good finish,
you could, of course, engage the power
feed, however my machine was set up for
screwcutting Tmm pitch, and so | elected
to feed manually. This was done by
applying a little left handed pressure to the
carriage handwheel but keeping a fairly
consistent feed rate by using the right
hand to turn the leadscrew handwheel.
This, perhaps unorthodox, approach did in
fact work well and in a very short space of
time the taper had been machined. The
proof of the pudding, photo 25 was to take
the work out of the chuck, load it into the
tailstock socket, and enjoy the satisfaction
of a tight, shake free fit.

On the basis of initial experience, | would
now add a couple of further components.
In the best traditions of Murphy's Law,
swarf found its way into the holes vacated
by the leadscrew retaining screws. A pair
of small blanking plugs would prevent this
and keep things clean in readiness for
remounting the nut. Alternatively, those
more pressed for time might just cover the
area with a short length of sticky tape. Bl
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hoto 22 shows a bank of 3
cupboards; note the position
above the lathe. These and the
shelves below are protected from
swarf by the chuck guard.

Material selection
advice - plywoo
The best value plywood for this kind of
work is Far Eastern hardwood. It will
normally take a good varnished finish
but the quality is variable and whilst the
top veneer may look good, the inside
plies can be cursed with voids. A few
voids are acceptable and can be worked
round, but make a fuss and get sheets
replaced if it becormes a problem. Note
that marine quality is the only plywood
that is guaranteed to be free of voids,
but it will cost you a fortune and is not
worth considering for this kind of work.
Make sure the glue quality is up to WSB
standards and avoid #%in. inch thick
plywood made with less than seven plies. It
is better with more and you should be able
to get eleven plies without too much effort.
| have found that a lot of the thinner Far
Eastern plywood is rather flimsy three ply
material and | normally opt for better
quality five ply birch plywood, photo 23. It
is not cheap, but is strong, consistent,
machines well, splinters less than some of
the mahoganies and takes a good finish.

Hinges, handles

and drawer runners

These can be obtained from your local

DIY store or mail order companies like
Screwfix who are normally able to offer
good value. However, it is worth having a
look at some of the lesser known specialist
suppliers like: Woodfit who specialise in
kitchen and household furniture fixings,

tel:01275 266421 or www.woodfit.com
or Components Direct who have a wider
industrial base and are very good on
heavy duty drawer runners, tel: 01623
788400 or www.comdir.co.uk

Axminster Power Tools supply good
value 3 inch castors which I'd generally
recommend for this kind of work - tel: 0800
371822 www.axminster.co.uk. However, if
you are looking for something more
robust I've found that Rolltek International
at Daventry, tel: 01327 313125 provide
helpful expert advice and offer good value.
Most companies offer free catalogues,
photo 24. Standard kitchen cupboard
fittings were used, photo 25.

www.comdir.co.uk

Photo 24. Catalogues of fittings are readily available.
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Stuart Walker explains
the woodworking bit

Photo 23. Good quality ply.

Photo 25. Standard furniture
hinges are used.
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Glues

| either use good quality, moisture
resistant PVA woodworker’s glue or the
more expensive polyurethane glues that
will not only bond well, but are easier to
clean up once cured.

Varnishes and paints

| prefer to use a silk finish spirit based
polyurethane varnish because it gives the
wood a warmer colour than the newer
water based varnishes. On the other hand,
| have no problems with using water
based paint systems.

Sheet metal

| have found that friendly air-conditioning
ductwork manufacturers are the best
people to approach for getting small
quantities of 20 Gauge galvanised sheet
steel for the worktops. A small nibbler,
guided by a securely clamped plywood
straightedge, was found to work well for
cutting to size together with a lightweight
folder to form the edges, photo 26.

The 16 Gauge drawer sides needed a
more robust folding machine than | have
at home and consequently | had them
made by a local sheet metal fabricator.

Cutting up large
sheets of plzwood
It is best to purchase plywood from a
timber yard that offers a cutting service
when you go to collect the boards, photo
27. It normally turns out cheaper and
means you have some control over the
accuracy of the cuts. Careless cutting on
a vertical saw where the top section of
the board is allowed to drop will cause
you problems when you get home, so tell
@ them you need an exacting cut and make
sure you get it, even if it means you have
to give them a hand. If in doubt, it's better
to find another yard or cut the boards at
home, but you will need a helping hand to
lift full sheets of %in. thick plywood.
Provided you have some assistance and
plenty of space to lay the boards flat,
cutting at home is not difficult with an
electric circular saw guided by a straight
edge clamped securely to the board. Mind
you, it is not that difficult with one of the
modern low cost jet-cut handsaws, photo
28 but you will need to set the board up
on trestles rather than a few lengths of
rough sawn timber laid on a flat surface.
| usually get my plywood cut in two,
either 2x8 or 4x4, which makes them
manageable single handed. Once in the
workshop they are cut up on a table or
radial arm saw.

Photo 28. You can make do with a circular Photo 29. A good quality saw blade is essential.
saw; you will need some assistance though.

26 Model Engineers’ Workshop
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There are several ways of avoiding
ragged edges:

1) Use clean sharp blades (cleaning with
domestic oven cleaner works well).

2) If possible, use a purpose made
plywood cutting blade, photo 29.
Otherwise use a general purpose blade
and either:

a) Cut against a backing board, but this S
can be inconvenient and expensive, e
photo 30. ¥ e

b) Score the cut lines with a sharp knife :
before sawing, but you need to be
accurate.

¢) Use a table saw fitted with a scoring
saw attachment that will, provided it is
adjusted correctly, do a good job, but
few home workshop saw benches have

NG

this facility, photo 31.

Normally, a less than perfect cut line can

be masked within a joint and it is only the Register grooves
doors that need special measures. ana screw [omts:

The purpose of the groove, which
Jointing and assembly should be %sin. to Yin. deep and a
Avoid flush joints, where possible, to mask tight fit, is to locate the boards, to hide
small errors and the need for trimming any rough edges due to saw break
after final assembly. There are many fancy out, to prevent splitting when driving
ways of joining boards together, but I've the screws into the board ends and
found the following to be the quickest and to help resist side shear on the joints,
simplest methods: photos 32 & 33. |'ve found that 5mm

Photo 31. This saw bench has a scoring attachment.

Photo 33. Simple screwed and glued
construction is strong enough.

August 2008
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Photo 30. A backing board is one method to stop spitting

Photo 32. Rebated joints are neat and strong.

Photo 34. A radial arm saw is very useful although expensive.

the ply. .

x 50mm chipboard screws no less
than 1%:in. inches from a joint end and
intermediate fixings at approximately 6
inch centres produce a tight and robust
glued joint.

| cut the groove joints using a radial arm
saw, photo 34 but good results can be
obtained using a router or a hand held
circular saw, run between guides clamped
to the boards

27
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Photo 35. A biscuit jointer is a good idea if making a lot of cupboards.

-
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Photo 36. A biscuit joint ready Photo 37. The joint fitted together.
for fitting together.

Photo 38. Screwing the joint offers a belt and braces solution.

28
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Biscuit jointing

Biscuit jointing is best achieved with a
purpose made machine, but a standard
router can be used with a special biscuit
cutter. You will also need a supply of
dry preformed biscuits, but you should
find the jointimg method fast and the
finished joints strong, photos 35, 36 & 37.
Assembly clamping is required but this
can be done with thin bodied deep cut
screws, photo 38 to minimise the risk of
splitting.

For %in. thick boards | would suggest a
50 x 4.0mm. It's worth doing a dry run to
ensure the biscuit fits correctly both in
alignment and thickness (biscuits
sometimes swell slightly in storage and
may need to be crushed in a vice to ensure
a loose fit before gluing. After wet
assembly, the glue swells the biscuit to
form a tight joint before it sets.

Finishing
Taking the trouble of putting a varnish
or paint finish on workshop furniture not
only makes the end product seem more
pleasing, but helps to contain splinters
and makes it very much easier to keep
things clean. This being the case, | also
varnish all my new wooden file handles.

| normally use satin finish polyurethane
varnish after sanding with 120 and 200 grit
silicon carbide abrasive pads. Getting rid
of the dust before applying the varnish is
important and best done with a brushon a
vacuum cleaner, followed by a wipe down
with a clean cloth wetted with white spirit,
photo 39. Despite such a thorough
preparation, the first coat of varnish will
dry quite rough but it will have penetrated
to provide a good key. A further rub down
to a smooth finish will be needed before
applying the second coat, but subsequent
coats will need less rubbing. Three coats
are normally sufficient.

| hope these articles provide some
inspiration and guidance to those who've
been thinking about making their own
workshop furniture. If you'd like to discuss
your own particular requirements, you can
contact me through the Editor or come
along and visit me on the SMEE stand at
Ascot in September. B

Photo 39. Thorough preparation is necessary before varnishing.
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A FINE FEED BASE FOR
A DRILL GRINDING JIG

Jim Whetren modifies his drill sharpening jig

hen it comes to sharpening

twist drills, | use a swing

jig, photo 1 the correct

name of which | do not

know, but it was abtained
from Picador some years ago.

When the drill is set up in the Jig, the
only way to apply any feed to the grinder
is to move the base by sliding it forward.
This is very imprecise as there is no
positive contral over this movement and
there is usually some additional
movement as the base is tightened down.

In order to address this situation | have
made an alternative base for the jig, photo
2. This provides controlled movement in a
forwards direction by a feed-screw, which
moves a small sub base along a slotin the
main base and is locked to the main base
with a thumb nut.

In use, the drill is set at the correct
grinding angle in the jig, which is mounted
in the grinding position with the drill tip
just about to touch the grinding wheel.
The main base is bolted down to the
grinder table with a thumb bolt through
the 8mm slot.

The thumb nut on the sub base is
released and with the grinder switched on,
the drill is advanced to the wheel with the
feed screw acting against a push rod in the
main base. When contact is made, the
thumb nut is tightened and the jig is
pivoted in the normal way to grind one lip.
The drill is rotated to the next lip and
grinding continued.

If on examination, the lip requires further
grinding, the thumb nut is slackened and a
further small advance is made before
retightening the thumb nut and grinding is
recommenced.

These actions take longer to describe
than to perform!

There are no crucial dimensions involved
in the construction of the new base, save
for the 3in. dia. reamed hole in the pillar
to accept the pivot of the jig, which needs
to be a good sliding fit. The length of the

Photo 1. The drill grinding jig
as originally mounted.

main base was chosen in this case
because it allowed the Jig to be mounted
on the Worden Tool Grinder utilising the
M8 threaded insert already provided in the
base by the fabricator, photo 3.

Main base (Fig. 1)
This item was made from a 107mm length
of %in. x 1%in. BMS. After draw filing all
faces this was marked out and set in the
milling machine vice. The 25mm x 65mm
long slot was milled to a depth of Bmm
just inside the marked lines with a Y:in.
end mill. A final pass on either side was
made to measurement and the piece of
cleaned up %&in. x 1in. BMS for the sub-
base was used as a final gauge piece. The
28mm long slot was also milled at this
time with an 8mm slot drill.

Next, the M6 hole was drilled and tapped
in the centre of the slot, 35mm from the end

Fig. 1
73

20 o DRILL THROUGH

4mm@, TAP 2BA

35

-

- r 24mm DEEP

38
25

TAP M6~

T27
BASE

101 T
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Photo 3. The grinding jig in use.

and the long 4mm hole drilled for the Push
Red at 10mm from the bottom and 10mm
from the left edge of the base. This was then
tapped 2BA, 24mm deep for the feed screw.

The 28mm radius is optional, but it does
finish the job off. This was formed using a
rotary table, locating from the inner end of
the slot against an 8mm pin in the middle
of the table. As | find it difficult to file a
neat chamfer on a radius, a 2mm chamfer
was milled on the top face of the radius. |
usually use a countersink bit for these jobs
and take it steady with light cuts as there
is not a lot of rake angle on such a bit. This
time | broke all the rules and used a router
bit! It is a TC tipped tool although with
only two cutting edges, then so is a slot
drill. I took the cut in one pass at 900 RPM
like a knife through butter. (Purists will
now have gone for a lay down!).

29
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Fig 2 After continuing thq chamfer along the

i SUB BASE top edges by draw filing and removing all
sharp corners the base had a final going
over with a fine file to complete it.
23
T Sub-base (Fig. 2)
Hawing already cut this to size and cleaned
it up for the earlier mentioned gauge
piece, this is now marked out and the
21mm long slot milled out with a 6mm
| slot drill.
1 The hole for the pillar was drilled in
) stages to '%:zin. and tapped %zin. x 32 tpi.
This thread was chosen to leave the most
i material around the 3&in. reamed hole in
| the pillar as | wanted the jig pivot to
w

TAP 1/2" x 32TPI \

25
Lo
o

S

bottom on the sub base.

The corners on the inner end were
rounded of by filing to match the radii left in
- the main base by the end milling of the slot.
95 9 The top edges were given a small chamfer
- -~ by filing and all the sharp corners were
removed making the sub-base complete.

Pillar ig. 3)

This is a simple turning job fram a 46mm
length of 16mm FCMS. After facing both
ends and bringing to length, the hole was
drilled throughi the centre "4:in. and a in.
machine reamer used to finish the bore. The
9.5mm length was turned down to %in. dia.
and the 32 tpi thread cut with the tailstock
die holder. A small undercut was made with
a parting tool at the shoulder to allow the
pillar to sit squarely on the sub base.

The piece was reversed in the chuck and
a generous chamfer cut on the end to
discourage the collection of grinding dust
around the pivot point. The pillar is
screwed firmly into the sub base and the
main components are complete.

Fig. 3
16 &
e !
Photo 4. The new main base.
y i:
i
[ i [
> bl PILLAR
O
.
EoE
P
i A
o 23
! TS 140" x 82TP
\, /
I -REAM
3/8°0
Photo 5. The new sub base.
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Stud & nut (Figs. 4 &5)

The stud is a 24mm length of 6mm dia.
FCMS, threaded M6 at one end for 12mm
and M6 at the other for 4.7mm or the final
thickness of the base of the slot in the
main base. This thread is undercut to give
a square shoulder to bed onto the bottom
of the slot.

The nutis a 20mm length of 13mm
FCMS reduced to 10mm for a length of
10mm to give a little space for the fingers.
The nut is drilled and tapped M6 for a
depth of 12mm. A fine straight knurl is
applied to the full diameter and the ends
of the knurling chamfered.

ko

Photo 7. The component parts.

Feed screw &

pushrod (Figs. 4 &5)

A 35mm length of 10mm dia. FCMS is
reduced to ¥ein. for a length of 23mm
and threaded 2BA. The junction of the
head and thread may be reduced to 8mm
dia. for 2mm with a round nosed tool for
appearance sake. A fine straight knurl is
applied to the head and the ends of the
knurling are chamfered. The pushrod

is simply a 30mm length of 4mm stock
chamfered at both ends.

Bolt (Fig.8)

Another turning and threading job,

this time from a 40mm length of 25mm
FCMS knurled and chamfered as the
earlier items. To save some time and
work, stock fasteners could of course

be used but as the sharpening process
requires frequent adjustments to be
made, the additional fiddle of using tools
can well be done without.

Although rather involved for a simple
application, | believe the effort is
worthwhile as the drill sharpening process
is so improved and speeded up and setup
time is almost nil.

Editor’s note: Warco do a very similar
drill grinding jig, see the end of Harold
Hall's drill sharpening article in this issue
for details. Dimensions may need to be
maodified to suit. B

Photo 6. A general view of the new base.
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LATHE TOOL

HEIGHT SETTING

athe tools should be set as near

as possible to the centre height of

the lathe they are being used on.

This is even more important when

turning a taper; any deviation from
centre height will result in an incorrect
taper. With the arrival of a front and rear
quick change tool set from Myford, photos
1 & 2 a decision was made to make a tool
setting block. One of the main reasons for
purchasing the Myford quick change sets
was that | wanted to use the Piddington
extended tool holder, photo 3. Thisis a
very useful tool holder with an extended
front length and is ideal when turning
between centres. Basically, it stops the top
slide fouling the tailstock body.

| already have a cheap quick change set
bought from Ebay but was never very
happy with it, certainly it was no use as
supplied. Firstly it was said in the auction
that the block and tool holders were
hardened. Testing with a file found that it
was tough but certainly not hard.
Checking the Myford versions, they were
definitely hardened.

Secondly, the holders had numerous
dents and marks in the dovetail fittings
necessitating judicious use of a needle file
to remove them whereas the Myford item
was much better. One Myford tool holder
had a slight knock on the edge of one face
but a quick rub with a diamond lap quickly
cured the problem.

Thirdly, the cheap version of the tool
holders could not be adjusted to a correct
height. The piece of threaded bar in the
top of the tool holder was to short to allow
more than a small adjustment of tool
height. This had to be replaced with a
longer length of threaded bar. The Myford
product was ready to use as is.

The cheap tool holders and the Myford
versions appear interchangeable. This
means that if you already have a cheap
wversion, you can still buy the Piddington
tool holder from Myford.

| went to Harrogate with some specific
purchases in mind. One of these
purchases was a digital height gauge that
| could use for marking out castings. |
found a 12in. (300mm) gauge for under
£60 and bought it straight away. | also
spotted a small height gauge of about
4%in. centre height with an aluminium
base. It turned out that this item was made

Phote 3. The Piddingtan
tool holder available
from Myford.
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Photo 1. The Myford quick change tool set.

specifically to set the height of routers and
saw benches and could also be laid flat to
set the depth of the fence.

Harrogate purchase

I thought this would be ideal for setting
tool heights so came away from the show
with one of these as well. To set tools to
the right height, | decided to make a setting
block. This would mean that | could set the
height either from the cross slide or from
the lathe bed itself. Although the setting
block was not essential for setting tools in
the front toolpost, it was essential for the
rear parting off tool in the back tool post
as the height gauge did not have a parallel
portion on the top of the scriber.

Minor problems

| found three minor problems with the
height gauge, all easily rectifiable. First,
the height gauge comes with a spare
battery and after pressing the on switch,
nothing happened. | tried to remove the
battery but the clip would only come out
about 5mm then stuck. After much pulling,
| decided to risk putting the battery clip in
the vice (protected with aluminium soft
jaws) and pulled it out with no problems.

Using a cheap height
gauge fo set the lathe
tool centre height

*

Photo 2. The Myford rear
quick change tool holder.

It appeared that there was some flash on
the battery clip so | gave both sides of
the clip a rub with a flat file and fitted the
new battery. | tried to remove the battery
and again it got stuck. Next time | remove
the battery, | will give the clip another rub
on the file but as it is working ok at the
moment, | will leave it alone.

Second, | noticed the scale was not
square to the base so | undid the two
screws and retightened up with the scale
set square to the base. Thirdly, the
aluminium base was not completely flat
and this was lapped an a sheet of wet and
dry paper on a flat surface. None of these
are major problems, just minor irritations.

The lathe centre height

To make the setting gauge, | needed a
height of about 2.070in. from the cross
slide to the top of the tool cutting edge
on a Myford series 7 lathe. | obtained this
dimension from George Thomas via his
Waorkshop Technigues book although |
could easily have used a 6in. rule. You
need to find the approximate height from
the cross slide to the centre height of your
particular lathe. If your lathe centres are

Model Engineers’ Workshop
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more than 4%in. high from the cross slide,
you will need to use a parallel packing
piece under the height gauge base.

| started with a piece of %in. {19mm) steel
bar. | rough turned it to just over 4in.
diameter by about 13%in. long. Then |
cleaned up the outside diameter of the %in
for in. Now you need to find the exact
height of your lathe centres so you can
finish turn the setting piece to the exact
length required. The easy way to do thisis
to turn the setting piece to an exact
diameter; | suggest %in. if working in
imperial or 12mm if working in metric.
Assuming imperial working, turn the
setting piece to exactly 0.500in. diameter.
Put the height gauge on the cross slide and
bring the scriber end down to the top of the
Y%in. bar, photo 4. This height, minus
0.250in. (half the diameter of the setting
bar) is the height of the setting block.

Taking note

Make a note of this diameter, face the

end of the setting piece (you could lightly
centre drill the end of the setting piece to
ensure there is no pip), turn the setting
piece around in the chuck and take a light
facing cut across the base of the setting
piece. Remove the setting piece from the
chuck and check the height using the height
gauge. Subtract the centre height (noted
earlier) fromn the current height and this
will tell you how much to remove from the
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Photo 6. Setting the tool tip to the exact centre height.

base of the centre piece. Put the setting
piece back in the chuck, bring the tool up to
the base and look the carriage. Using the
topslide, remove the excess metal to bring
the setting piece to final length. If in doubt,
leave a thou or two on the bottom, you can
always lap to finished size on a sheet of wet
and dry paper. If you make the setting piece
to short, you can have another attempt;

the material cost is negligible and it should
not take more than 15 minutes to remake.
Finally, relieve the centre of the bottom of
the setting piece to eliminate any rock.

Setting tools in

the front tool post

To set a tool, put the height gauge on the
lathe bed or the cross slide, your choice
and set the height gauge to zero on the
top of the setting piece which should be
stood on the cross slide, photo 5. You
can now check and adjust the tool height
to within a thou, whether using packing
or a quick change toolpost with height
adjustment, photo 6.

Setting tools in

the back tool post

You can't use the height gauge directly
on the back tool post but you can set the
height by using the setting piece. Just
slide the setting piece under the back tool
and adjust the tool until the setting piece
slides under with no play, photo 7.

Photo 7. Setting a tool in the rear tool post using the setting block.

So there you have it, an easy method for
setting front and rear tool heights. There
is another use for the setting piece
though; you can use it to set the height
gauge to lathe centre height and use it to
mark out work in the chuck. The height
gauge can be moved up and down from
zero to mark out squares and hexagons as
well as centre heights. B

The height gauge is available from
Allendale Electronics, priced £34.94
+ £5 post and packing.

Tel: 01992 450780
www.machine-dro.co.uk
sales@machine-dro.co.uk

Myford
Tel: 0115 9254222
www. myford.com

78175 quick change tool set comprising
1tool post bady, 2 X standard

tool holders, 1 vee (boring bar) holder,
1 parting blade holder with blade, also
includes wrench and Allen keys.

30/145 rear tool post comprising base
block, tool post body, 1 parting blade

holder, 1 part off blade and Allen keys.
78175M Piddington tool holder.

78175B Spare holders are available.
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Photo 1. Turning the O.D.
of the backplate true.

expect an article on fitting a chuck to

a backplate has been done several

times before but | must admit that |

have never seen an article about this,

certainly not in Model Engineers’
Workshop anyway.

At one time, my only workshop tool was
an old secondhand Myford. | did not even
have a drilling machine. The lathe had to
do everything. Although | purchased a
brand new four jaw with a threaded body,
| could only afford a three jaw chuck with a
separate backplate that needed fitting.

So, | had to turn the back plate on the
lathe and find a method of drilling it

Photo 4. The chuck mounted on the angle plate.
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THE PRACTICAL
ENGINEERQ

Fitting a chuck to a backplate

without the use of a pillar drill. As a lot of
readers may be in the same position, |
decided that when it came to fitting a new
chuck to my new (second hand but
unused) Myford, | would use the same
method although | now have a mill and
also a drilling machine.

This particular chuck was only a small
one and | intend it to be used with soft jaws
as | already have a larger three jaw chuck
and also a self centering four jaw chuck.

First, clean the chuck backplate thread
and the mandrel nose. Fit the backplate
and turn the outside diameter to clean up,
photo 1. This diameter needs to be true so
that you can clock it up if you need to use
the chuck on the mill. | used an oversize
backplate and deliberately left it large as |
intend to drill it with a 24 hole circle so |
can do simple dividing in the lathe. This
simple dividing accessory will be described
in a later article (when | have made it).

Carefully rough out the outside diameter
making sure you do not take it undersize.

If you do make a mistake, there is usually
enough material on the face of the
backplate to have anaother go or even two
goes. (Now, how do | know that?) What
you are aiming at is a good fit in the chuck
with no movement at all. With a three jaw
chuck, the outside register of the chuck
should fit against the turned step and the
centre part of the chuck should be clear of
the backplate. | believe on a four jaw
chuck, the reverse is true. The turned
backplate is shown in photo 2; the tool is
set to 45deg. to lightly chamfer the outside
diameter of the backplate.

Drilling the backplate

Put the chuck onto the backplate and
clamp an angle plate square onto the
cross slide using the chuck as a parallel
spacer, photo 3. Clamp the chuck to the
angle plate, photo 4 ensuring that one of
the three mounting holes is in line with a
drill shank in the lathe headstock, photo
5. A drill chuck in the mandrel will be

Photo 5. Lining the hole up with a drill shank.
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accurate enough if you don't have another
three jaw. Notice the parallel to support
the chuck. Use a bit of studding and a
couple of washers through the centre of
the chuck but remember that the backplate
has to fit onto the back of the chuck while
drilling it, photo 6.

First, centre drill the hole position to
approximately the diameter of the
clearance drill size, photo 7. Note the
clamp to hold the backplate onto the
chuck. Next, change to a clearance drill
that is a few thou larger than the thread
size. When we break through the
backplate, it is all too easy to go too far

Ll
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Photo 0, The backplate b chuck. .

into the chuck and drill out some of the
thread so what | do is to get a piece of
metal the same thickness as the backplate
plus Tmm to use as a stop spacer. Traverse
the carriage so the drill is in the centre
drilled hole and lock the carriage. Put the
spacer against the cross slide and bring
the stop up to touch the spacer and lock
the stop in position, photo 8. Now you can
drill through the backplate with no risk of
the drill going through too far, photo 9.
Unclamp the backplate, rotate it and put
a bolt through the hole just drilled but at
the next hole, 120deg. around the chuck.
Refit the clamp and drill the next hole.

Photo 11. The sssebled chck on te a-the.

Repeat for the third hole and you can now
bolt the chuck to the backplate although
you should lightly countersink both sides
of the holes first; a variable speed pistol
drill fitted with a countersink will do the
jobin no time at all, photo 10.

The finished chuck and backplate can be
seen in photo 11. You can clearly see the
oversize flange that | have left to drill for
the simple dividing attachment. You could
of course turn the backplate down to the
diameter of the chuck if you wish but even
if you don't want to drill for the dividing
holes, the extra flange will be very useful
for clamping the chuck down on the mill. &
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CNC MILLING
WITH MACH3 ©

his time, let's do something

useful to demonstrate the power

of a simple CNC program. The

first program is the test program

used in the review of the KX1in
Trade Counter in this issue.

All it does is mill a groove in a bar and
then it drills holes along the bar using a
simple repeat command. The second
program drills 28 radial holes in a disk,
again using the repeat function.

First though | will explain the difference
between Absolute and Incremental
programming. If you program G90
(absolute dimensioning) and tell the
control to move to say, X10.0 ¥5.0 the
machine table will move to that exact
point. If however, you then program G91
(incremental dimensioning) using the
same X10.0 Y5.0 rather than move to
¥10.0 ¥Y5.0 the machine will add 10.0 to
the current position of X10.0 moving the
table to X20.0 and add 5 to the Y5.0
dimension and mowe the table to %¥10.0.
Both types of programming have their
advantages and uses.

Program 1

*N1 G0 G15G17 G21 G40 G49
G50 GB9 G80 G90

= N2 G91 G28 X0.Y0. Z0.

« N3 M6 T1.S1000

« N4 G54 G90 GO0 X0. Y0. Z50.

« N5 GO G43 H1 Z210. M3

* N6 G1 Z-0.5 F500

+ N7 X-100.0 F50

« N8 GO G49 Z50.

+ N9 G91 G28 X0. Y0. Z0. M5

«N10 ME T2 S1000

« N11 G54 G90 G0 X-50. Y0. Z50.

+N12 GO0 G43 H2 Z10.0 M3

«N13 G98 G91 G83 X0. Y0. R2.
Z-19.0 Q4. F10.

+N14 X10.0 L4

« N15 G80 G0 G49 Z50.0

= N16 G91 G28 X0. Y0. Z0. M5

+N17 M30

N1 GO G15G17 G21 G40
G49 G50 G69 G380 G20
Starting with program?, line N1 step by
step. The first thing to do with any CNC
program is to start it with the correct
commands to set the initial state of the
machine. GO sets the feed rate to rapid.
(G15 cancels Polar coordinates. G17 sets
the XY plane (for circular moves). G21
sets the control to metric input. G40
cancels cutter radius compensation. G49
cancels tool length offsets. G50 cancels
the scaling function (I have never used
this in over 25 years but | include it here
for completeness). G69 cancels coordinate
rotation. G80 cancels any active fixed
cycle and finally, G90 sets absolute
dimensioning. Don’t worry about these
G codes yet, we will discuss them as
required.

N2 G91 G28 XO0. YO. Z0.

Line N2 starts with G91 to set incremental
mode. This is needed to stop the control
moving the head and table to the zero
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point before going to the reference points
set by G28. The G28 points are set when
the control is switched on and you use
the Ref All button. If you set the machine
to zero directly onto the job without using
the G54 command, you can leave this line
out. Make sure that the tool is clear of the
work and clamps ete. in Z before running
the program. If necessary jog the tool up
inZ.

N3 M6 T1 S1000

Line N3 selects M6 for the tool change,
T1 selects the tool and S1000 selects the
speed of the spindle.

N4 G54 G90 GO XO0. YO. Z50.
Line N4 selects work offset G54, sets
absolute dimensioning with G90 and rapid
feed with GO. It then moves the tool and
table to position X0. Y0. Z50. Where Z is

a point above the job that will miss all
clamps and vices.

N5 GO G43 H1 Z10. M3

Line N5 tells the machine to move in rapid
GO0 to Z10. and G43 says include tool offset
H1, (this was set in the tool offset table in
part 2) and M3 switches the spindle on.

N6 G1 Z-0.5 F500

Line N6 tells the spindle to feed down in Z
to -0.5 using G1 controlled feed at a rate of
500mm per minute.

N7 X-100.0 F50
Line N7 tells the table to move to X-100.0
at a controlled feed of 50mm per minute.

N8 GO G49 Z50.

Line N8 tells the control to move in rapid
(G0) to Z50.0 removing cutter length
compensation, G49.

N9 G91 G28 XO0. YO. Z0. M5

Line N9 is the same as line N2 with the
addition of M5 to switch the spindle off.

N10 M6 T2 S1000
Line N10 is the same as line N3 but calls
tool 2 instead of tool 1.

N11 G54 G90 GO

X-50. Y0. Z50.

N11 is the same as N4 but with different
coordinates.

N12 GO0 G43 H2 Z10.0 M3

N12 is the same as N5 with compensation
H2.

N13 G98 G921 G83 XO0. YO,
R2.0 Z-19.0 Q4. F10.

N13 calls a peck drilling cycle. G98 tells
the control ta return to the initial starting
point after each drilled hole. This would
be 210.0 as set in line N12. G91 sets up
an incremental move, G83 is the peck
drilling cycle itself. X0. YO0. Is the first
hole position. As this cycle has G91
incremental before it, the hole will be in
the position programmed in the move
prior to calling the cycle. This is line N11,

The first programs

X-50.0 Y0.0. Calling an X0.0 and ¥0.0
move in incremental means that the table
will not move but the drilling cycle will
start as the machine thinks it has made a
maove. R2.0 tells the drill to rapid to 2mm
above the job, Z-19.0 tells the machine the
depth to drill to from Z0.0 and Q4. Tells the
machine the number of pecks to drill to
full depth. Finally, F10. Gives the feed rate
inmm per minute.

N14 X10.0 L4

Line N14 will move the table in X by

10.0 to X-40.0 (remember, we are still in
incremental) and the L4 will repeat this a
further 3 times so we end up with a row
of holes spaced 10mm apart finishing on
X-10.0.

N15 G80 GO G49 Z50.0

Line N15 cancels the drilling cycle with
G80 and removes the tool length offset
while returning to Z50.0

N16 G91 G28 XO0. YO. Z0. M5

Line N16 is the same as N9.

N17 M30

Line N17 ends the program, resets the
machine and returns to line N1 to run the
program again.

Drilling cycles

Next, we will take a closer look at the
drilling cycle G83 and also at the G82 spot
drilling and the G81 drilling cycles. The
initial level and the retract level are best
shown in a diagram, Fig. 1.

i llnitial level G98
1
—eeed——___Rlevel G99
Z0
z Depth Fig. 1

The initial Z level

This is the level that the Z is at prior to
calling the drilling cycle. It will be the end
position of the previous programmed
move,

The R level

The R level is usually known as the retract
level. This is a level that can be set above
the hole to be drilled where the drill stops
feeding in rapid and changes to feed.

G81 drilling cycle

G81 is used for shallow drilling and
centering were a dwell at the bottom of
the hole is not required. It will move to the
xy position in rapid mode, it will rapid to
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through too much heat.

the R level, feed to the Z depth and rapid
retract to the R level G99 or to the initial
level with G98.

G82 spot drilling cycle

G82 is the spot drilling cycle. It is the same
as G81 except that the tool will dwell at
the bottom of the hole for a time that has
been programmed in milliseconds, P100 =
100 milliseconds.

G83 Deep hole drilling cycle
G83 is as G81 with the addition of a
pecking cycle so it drills the hole in
programmed steps.

Program 2

+N1G0G15 G17 G21 G40 G49
G50 G69 G80 G90

« N2 G91 G28 Z20. X0. Y0.

+N3MBT1 S5000

« N4 G54 G90 G0 X0. Y0. Z100.

« N5 GO G43 H1 Z250.0 M3

*N6G16

« N7 G98 G91 G81 X45. Y0. R2. Z-2. F10.

+N8Y15. L23

+ N9 G80 G0 G49 Z50.

+ N10 G91 G28 X0. Y0. Z0. M5

+ N11 M30
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Photo 1. Clocking the outside of :re backplate true.

Poto 3 Th swarfis sm' not dicoloured

Polar coordinates

Program 2 will drill a series of 24 holes ata
radius of 45mm on the chuck backplate that
was fitted in the Practical Engineer article
in this issue. The holes are intended to be
used with a simple dividing arrangement to
be described in a future issue.

The program is very similar to program
one until we get to line N6. G16 switches
polar coordinates on. Polar coordinates
are programmed in angles with the three
o'clock position as zero degrees (the
degrees increase to 360 in an anti
clockwise direction). Line N4 moves the
table to the centre of the polar
coordinates, in this case, X0. YO0.

Line N7 calls the drilling cycle, again this
isin incremental programming but this
time, there is an X move to X45.0. This
move is to the radius of the circle, which in
this case is 46mm. In the next line, N8 Y is
not a linear position but is the angle of
movement from the previous point (we
are still working in incremental). As Y is
15. That means that the move is 15deg.
The L23 means 23 repeats so we end up
with 24 holes 15deg. apart.

| left the backplate on the chuck,
removed the jaws and clamped the lot

Photo 4. The finished drilled backplate on the lathe.

through the middle direct to the mill table.
The outside of the chuck backplate was
then clocked up, photo 1. | set the spotting
drill on top of the face to be drilled and
also set the G54 Z height to this position.
This means the tool offset is zero. | went
around and centre drilled all the holes,
photo 2 then changed to a 4.5mm drill and
drilled all the holes, photo 3. The machine
was programmed at a reasonable feed
rate for drilling but as | was drilling dry, |
did not attempt to run the machine too
fast or to take deep pecks. The drill was
not even warm after drilling all 24 holes. |
then changed the 4.5mm drill for a 5Smm
one and upped the feed a bit and ran the
program again. If you double drill like this,
you should get a size hole even if the first
drill cuts a bit oversize.

The finished job is seen fitted on the
lathe in photo 4. This program can be
used for any amount of holes in a bolt
hole circle. Just divide 360 by the number
of holes required and that is the polar
pitch in degrees. The repeat is one less
than the number of holes required so if
you need 6 holes, Y is 60. and the repeat is
five. Just the job for pitching out cylinder
studs on a steam engine. B
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Our youngest ever reader?

Thomas Barnes is one of a new generation of Model Engineers’

Photo 1. The finished clock
on display at Harrogate.
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Photo 3. The metal working lathe.

fter meeting Thomas at

Harrogate, he sent me a copy

of an email he had sent to me

a couple of months earlier

prior to Harrogate, which |
had not received.

“I have just been reading the letter from
Ant (Parker), you said you liked it when
younger people write in so I thought f
would have a go as | am only 12 years old
{now 13). I think the magazine is fantastic.

| have sent sorme photographs of my
workshop and of the Burgess wooden clock
which | am building. | am going to display it
at the Harrogate exhibition and | am hoping
yvou will come and see it. Ifin the future you
are running out of articles | would be happy
to write one on wood turning.

Thomas Barnes”

Thomas had entered his clock at the
Harrogate Exhibition, photo 1. It is mainly
made from 5mm MDF and took six
months to make. The gears were cut out
by hand using a coping saw. Thomas has
taken over the shed and half the garage
for his tools, some of which are shown in
photos 2, 3 & 4. The printed details on
display at the Harrogate show, photo 5
were very neat and well done. B

Photo 5. The
information
sheet
displayed

Photo 4. There is plenty of machinery to choose from.

Model Engineers’ Workshop

1708 12:51:40 ‘ |



[ ] | I \‘__

CONVERTING MACHINE
LIGHTS TO HALOGEN LAMPS

Chris Smith sheds some light on this illuminating subject

became involved in converting

machine lamps, to work with halogen

bulbs, instead of the ordinary

incandescent bulbs, through my friend

Sam, who as he likes to call it, has a
small shed at the bottom of the garden,
(sorme shed).

He realised that by using the small
12volts 20Watts halogen lamps, he could
not only have a much brighter light but
could also arrange the bulbs to suit the
25v and 50v machine lighting transformer.
These lamps are available in two
diameters, 50mm and 35mm, at a cost of
80p or less, if purchased from the right
supplier. Also available is a 12v 50w but
these must be treated with caution, as
they get extremely hot.

There is also a 12v 20w 50mm diameter
lamp as used in fibre optic Christmas
trees. This type does not have a
protective lens and could be dangerous
in a workshop, where soluble oil splashes
etc. could cause the bulb to burst, so
unless put behind a protective cover, it is
advisable not to use this type. The
original lampshade is modified to take a
disk, with the halogen lamps fitted into it.

The number of lamps used, Fig. 1

@ depends on the transformer voltage and
the transformers output in Watts, which
may also be given as V.A. and should be
kept as near as possible to this value. The
machine transformers may have an output
voltage of 25v or 50v and putting lamps in
series will amount to 24v or 48v. This
small discrepancy will have no noticeable
effect on the lamps.

Sam made his prototype using a
polycarbonate lamp holder using two 12v
50w lamps and this is when it came to
light, how hot the 50w lamps got,
completely demolishing, in a short time,
the polycarbonate holder, so from this
point the 50w lamps were abandoned.
Using the same polycarbonate material,
which is about 6.5mm thick, he mounted
two 20w lamps. These have now been
running for a number of years, with no
distortion to the board. Satisfied, after a
trial period, that this was the way
forward, and overjoyed with the first
class light that the lamps give and still
needing to convert more lamps, but Sam
not having the time to do them due to the
pressure of work, | somehow finished up
with the job.

As | am on the electrical side of
engineering, the material, which | had to
hand, was some 6.5mm S.R.B.P. (synthetic
resin based paper).

For ease of working, | first cut, on the
circular saw, a quantity of two sizes of
square boards for two sizes of lampshades.
One of each of these sizes was to be used
for making templates. When cutting S.R.B.P.
| use an 8 inch blade with 64 tungsten
carbide tipped teeth. Mark the squares out,
to the diameter of the lampshades, using
dividers. (By experience, | have found that
it is better to hawve a gap between the shade
and the holder to let more air circulate for
better cooling.)

Cut round the outside of the scribed line
with a jigsaw or band saw, leaving enough
for turning to the correct diameter. When

SERIES AND PARALLEL CONNECTIONS

40 AND 80 WATTS
® SERIES 24V 80W 1.66A
SERIES
48V 80W 1.66A
SERIES PARALLEL
24V 80W 3.33A
@ ®

Fig. 1. Lamp connections in series and parallel.
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Photo 1. The drill used showing the
modified end to stop snatching.

Photo 2. The mandrel used to
turn the OD of the disks to size.

cutting, | used a jigsaw with an H.S.S.
blade, which would normally be used for
steel. The jigsaw | use is a good quality one
with a speed control. Atthe beginning
there were two diameters of lampshades,
s0 two templates have been made with all
the pilot holes for different permutations.
Mark out the two sizes of boards to the
drawings and drill all the holes with a
number 43 drill or a 2.3mm pilot drill. Drill
a 13mm hole in the centre of the small
board and a 10mm hole in the centre of the
big board. (This may seem the wrong way
round, but with the bigger boards taking
the larger lamps the room for the clips is
getting tight.) To prevent the drill from
grabbing, it is recommended that you grind
the drill cutting edges flat, photo 1.

All drills, above 5mm, should have the
cutting edge ground in this way when
cutting S.R.B.P, plastics or poly carbonate
and it also works perfectly when drilling
aluminium or copper. Using a small
mandrel, turn the disks to the finished
diameter, photo 2.

Another point of interest is that while this
type of material is easy to work with it will
soon take the edge off H.S.S. and will
require the tools to be sharpened regularly.
The two disks will now become the
templates for both sizes. To make life easy,
the temnplates are marked at the side of
each hole, with the final drill size and
where needed, the tapping size so that
there is no need to keep referring to the
drawing. For marking, | use a Burgess hand
engraver or a fine tip indelible ink pen.

The templates have been kept for any
future lamp holders that might be needed.
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LAMP HOLDING CLIPS
MAT'L: 1mm MILD STEEL
3mm@ HOLE, TWO CLIPS PER LAMP

Fig. 4. Lamp clips, the hole size is 3mm
and there are two clips per lamp.

LAMP HOLDER FOR MR16 LAMPS 12V 20W
MAT’L: S.RB.P.

Photo 3. A typical tank cutter
Fig. 2. The drawing for the larger bulbs. for cutting the larger holes.

Photo 4. A cone drill can also be used.

1180

saw, a cone drill or a tank cutter. The
i T larger holes being 45mm will be beyond
the cone drill, which leaves only the hole
saw or the tank cutter, see photos 3 & 4
and figs. 2 & 3. | have up to now managed
6BA with the cone drill, and the tank cutter,
although it would far better using good
quality hole saws.

To hold the lamps into the lamp holder
disk, small clips are used. These clips are
made from strips of 0.375inch (9.5mm)

o wide Tmm thick mild steel, cut on the
|| guillotine. The strips are cut to this width,
I-— so that they can be cut and formed by my
65— boyhood toy, that punches, bends, cuts
etc, the “Juneero”, which on little jobs, is

LAMP HOLDER FOR A 5" LAMP SHADE still on active service after ap proximately
MAT'L: S.R.B.P. sixty years, Fig. 4.
12V 20W LAMPS The brackets to hold the lamp holder disk
into the lampshade have been through a
Fig. 3. The drawing for the smaller bulbs. few design changes since the prototype

until | finally settled for two brackets. The
templates have not been modified and all

When the disks have been turned to the required {you may not need them all). Tap the holes are still drilled even though |
correct diameter, use an appropriate peg the 6BA holes and open the others up to hope not to have to go back to four

in the middle to hold the template disk in 4.5mm and 13mm where needed. When brackets. The brackets are made from 2 to
line with the disk to be drilled. Clamp the drilling the lamp holes, the small lamps 2.5mm mild steel, with the holes drilled
two together and drill all the pilot holes can be drilled with either a 32mm hole 3.3mm and then tapped M4, see Fig. 5.
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Photo 5. Terminals are cut
out from a terminal block.

The best approach is to leave the disk
fixing hole and just drill and tap the two
holes, which hold the brackets into the
shade. Drill the two holes at either side
of the shade and screw the brackets in
place. Now mark through the holes in
the lamp holder disk, remove them from
the shade and drill and tap. When fixing
the lamp holder into the shade, it is
personal preference whether to set it
back in the shade, or have it flush. A lot
of the shades have been stove
enamelled, so watch out for the flying
particles when drilling.

Fitting the lamps
into t?\e holder

For the electrical connections to the

lamps, | used small connectors taken from
a bamp terminal block. To remove the
terminals from the block, | find it quicker
and easier to just slit down the back of the
terminal block with a Stanley knife and
poke out the terminal complete with its
screws, photo 5.

The ideal cable to use for wiring the
lamps is the glass-covered cable used on
domestic cookers. If you have not got
any of this kind of cable to hand, you can
use 0.75mm2 105°c tri-rated cable. These
two options are the best choices, but |
have wired some with ordinary 90°c
cable and while it was working it was
alright, but when it came to changing

Photo 6. The internals all wired
up and ready to fit to the shade.

Photo 8. Outside of finished light
showing the cable gland.

the lamps, it was so hard that it had to
be replaced.

When screwing the terminals to lamp
pins, face the screws outwards and when
in position do not try to twist the terminals
as there is a danger that the lamp pin may
break out of the glass body. After
connecting the wires, it is a good practice
to slide a piece of sleeve over the
connector, glass sleeving being preferred.

9.5
|
|
|
i
i
|
|
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LAMP HOLDER TO SHADE BRACKETS
MAT'L: 2 - 2.6mm MILD STEEL, 2 OFF
DRILL HOLES 3.3mm@, TAP M4 1SO COARSE.
% HOLE IS MARKED AFTER FIXING BRACKETS
TO THE SHADE

Fig. 5. Two brackets are needed to fix the mounting plate to the shade.
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Photo 7. The outside of a finished light.

Photo 9. The end of the light showing
method of mounting the end plate.

This is just to protect against the two
terminals coming loose and shorting,
which could overload and damage the
transformer. If you choose to leave the
plastic covering on the terminals instead
of removing it, you will find that while it
gives the electrical protection, you may
have to replace the terminal when fitting a
new lamp as it will have become a
moulded shroud. The photos, 6, 7,8 &9
show the different stages of assembling
the lamps and the shade. The lamp holder
shown is wired for 12v 80W.

To keep a good flow of air through the
shade, the bracket that fixes the shade to
the adjustable arm, is spaced away from
the shade. The airflow will now pass round
the edge of the lamp holder and through all
the other holes in the lamp holder and out
at the top of the shade. This will help to
keep everything inside cool.

When cutting the small screws down to
length, | use a strip of steel with various
threaded holes in it. The screw is inserted
and set to length and the surplus cut off,
filed flat and removed. Doing it this way
will makes sure the screw will enter the
nuts or threaded holes easily, photo 10.

One day while visiting my friend Sam, in
his little shed at the bottom of the garden,
he presented me with the task of making
some small industrial 12v 20W spot lamps,
for his multi-spindle drilling machines. It
was while we were talking that | happened

M
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Photo 10. The plate used for shortening screws.

to mention that | needed a heavy current,
low voltage D.C. supply. Ha! he said, there
is one in my electric box, which may
needs some attention and if it's any good
to you, you can have it. So | left carrying a
transformer unit, and wondering how |
was going to make three lights and how
they could be attached to his multi-spindle
drilling machine without getting in the
way of the operator.

To get between the pillars of the drilling
machine to drill and tap and secure a
bracket was impractical on two of the drills,
see Fig. 5. This problem of attaching them
to the pillars was partly solved by finding
two welding magnets on some of Sam'’s
surplus equipment. These magnets are
used, instead of clamps, to connect the
earth to the work, when welding and would
be strong enough to hold the weight of a
light. The pillar on the left did not need the
same fitting as it could be got at to drill and
tap for mounting. So, now knowing how |
was going to attach the lights to the pillars,
| turned my attention to the lamp holders
and decided to make the bodies out of

scaffolding tube, which has a bore of
1.575in. (40mm) and an outside diameter of
1.9 inches (48.26mm). The size of the pipe
is classed as 1.5 inches.

Twelve pieces of tube were cut to length,
leaving enough to face up both ends.
While | only originally required three
lamps, | could see the idea forming in my
mind could be adapted to use in my
workshop so this is the reason for the
quantity. The tube | used was in a bit of a
rusty state and as the first operation
involved using the steady and not wanting
to damage the brass fingers, the loose rust
was removed with emery cloth. With the
use of the steady, | faced and bored both
ends to size, see Fig. 6.

Using a large diameter centre to
support the tube, the outside of the tube
was then skimmed. While griping the
tubes in the chuck, a pointed tool was
used to mark the position of the holes,
which were then drilled on the drilling
machine. After drilling, tapping, and
counter boring, the bodies of the lamps
are now finished.

[ ] | I \‘__

The next operation was to cut the disks
out for both ends of the lamp. One end is
for holding the lamp and the other end has
the cooling holes and the cable hole. |
have made a small faceplate that has a
spigot shrunk into it for gripping in the
chuck, which | use on odd jobs. This was
set up in the four-jaw chuck, to a fair
degree of accuracy.

Using a sharp pointed tool, | marked a
circle on the faceplate at a radius of 35mm
and divide this circle in four at 90deg. The
faceplate was then removed from the lathe,
and centre punched and drilled at these
points with a small pilot drill. The holes
were then drilled out with a No 19 or 4.2mm
drill and tapped M5. When marking, drilling
and tapping these holes, a fair degree of
accuracy is needed. Cut 25 pieces of 2mm
thick mild steel plate to 65mm square. Using
one of these plates to make a template,
mark out the position of four holes at 35mm
radius and 90deg. apart, this must be
marked accurately. A circle with a 14 mm
radius is scribed round the centre and
divided into eight segments. Centre punch
and drill all the thirteen marked hole
positions, including the centre hole, with a
2.5mm drill. This is now the template, for
the lamp holder plate and the air vent and
cable plate used on the lamp, Fig. 7.

Using the template and the pilot drill,
drill all of the plates with the faceplate
securing holes only. When drilling, it is
best to just mark through the template
with the pilot drill and then remove the
template and finish drilling the holes. This
stops the template from wearing out to
quickly. Drill all the faceplate fixing holes,
in all of the plates, with a No8 drill. In
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Fig. 6. The alternative light made from scaffold tube.
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Fig. 7. The template for the scaffold based light.

twelve plates, drill the remaining nine pilot

@ holes. The nine holes are then drilled with
a 13mm drill for the centre hole and 8mm
for the air holes. Remove the flash from all
of the holes using a large drill.

Cut a piece of 6.5mm thick
polycarbonate, or S.R.B.P. to the same size
as the metal plates. Mark and drill the four
securing holes using the template then
finish with a No8 drill. Four M5 studs are
cut, long enough to go through the
faceplate, the polycarbonate and the steel

plate and take a nut, photo11. The
faceplate is now returned to the chuck,
and clocked up. Start by cutting the plates
for holding the lamps, these are the ones
with the securing holes only. Secure one
of the plates to the faceplate with M5 nuts
and with a sharply pointed tool, bore a
33mm hole through the centre and
counterbore this hole to 35mm diameter
and Tmm deep. Carry out this first
operation on the twelve lamp plates,
(mark the plate to its position on the face

Photo 12. The cable plate is
fixed in position by welding.

plate before removing). The outside of the
lamp plates can now be cut, using a tool
the mirror image of the inside tool. The
plates for the cable end can now be cut to
size. The disk for holding the lamp should
fit into the housing easily, while the cable
end disk should be a good fit. In the
beginning, | thought of swaging the tube
over in four places to retain the cable
plate, but settled on welding in four @-
places, photo 12.

The adjusting bracket, which holds the
lamp to the securing arm, is twisted
through 90deg. with a movable spanner,
while the other end is held in the vice,
photo 13. Incorporated in the fitting is a
friction device, this is achieved by using a
spring washer, and a plain steel washer,
the M6 nut, which applies the pressure for
the friction, has a 4 B.A. cup point grub

Photo 11. The temporary faceplate used to bore the holes.

August 2008

| ‘ 39_44 Low voltlighting.indd 43

Photo 13. The bracket is twisted, see text.
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Photo 17. This light uses
a magnetic mounting.

Photo 16. This light is fixed to a pillar drfﬁng machine.

screw in it, this is tightened, after the
correct friction is obtained. A finished light
is shown in photo 14.

The first four lamps were not quite fitted
together as the drawing shows, the
drawing showing the improved version.
The fitting of these lights to different
machines means that all the fitting fixtures
will vary but to give some ideas the
following are photos taken in my
workshop and of the multi spindle-drilling
machine where it all started, photos 15,
16, 17 & 18.

Photos 19 & 20 show a spot light with a
magnetic base. The magnetic base is
made from mild steel plate, which is bored
out to take a loudspeaker magnet. The
magnet is set in below the surface of the
plate by approximately Tmm and is then
moulded in using epoxy resin, the type
that is normally used with glass matt. The
keeper for the magnet is a piece of 6mm
plate, which is slid on or off as required.
This lamp is a great asset when working
on small intricate jobs in the vice, as it
holds fast on the vice anvil. | have also
found that on certain jobs in the lathe
where the machine light is never in the !
right place, it can be placed in a strategic Photo 19. This light has a magnetic base. Photo 20. The magnet is

position and will hold firm. | set inside the lamp base.
R Model Engineers’ Workshop
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CONVERTING A
MYFORD ML7TO CNC©®

Tony Jeffree looks at the stepper drivers and control hardware

n parts 1 and 2 of this series of

articles, published in MEW issues 138

and 139, | described modifications to

the ML-7 leadscrew and cross slide

feed serew thrust bearings and the
installation of stepper motors to drive the
leadscrew and cross-slide. In this third
article, | will describe the final pieces of
the jigsaw as far as the constructional
phases go - building the stepper motor
drive electronics and installing a spindle
sensor and E-stop circuitry. | was
originally intending this to be the last
article in a series of 3; however, it makes
sense to leave the last bits of the jigsaw,
configuring a PC to drive the system using
Mach 3 software under Windows, to a
fourth article, otherwise there wouldn't be
room for much else in this issue!

Design decisions

| chose to use Mach 3 as the control
software for this conversion in place of the
DeskCMC system that | have previously
used for the Taig mill conversion
described in MEW issue 121 and the
earlier X3 mill conversion described in
MEW issue 113. There are good reasons
for this change in approach. Firstly,
although there is some support within the
DeskCNC system for installing a spindle
encoder that would allow threading to

be performed, the DeskCMC system is
primarily aimed at driving a mill. One
consequence of this is that there is no
support within its CAM functions for
turning operations. Making sense of
generating G-code for turning operations
from a drawing therefore takes a bit of
work in DeskCNC and ideally, it needs a
CAM package such as Dolphin Partmaster
that is able to generate G-code for both
lathe and mill operations. Mach 3 on the
other hand, has been designed to properly
support both lathe and mill; in particular,
its built-in “wizards” provide access to
most of the simple lathe operations that
you are likely to need to perform (turning
to a shoulder, taper turning, spherical
turning, internal and external threading,
taper threading...and so on) without the
need for a conventional CAM system, and
the “Lazy CAM"” add-on to Mach provides
simple CAM facilities as well.

Secondly, the Mach 3 system is under
active development in a number of
interesting directions, some of which are
ideal for the kind of hybrid manual/CNC
approach that | wanted to take with this
project. In particular, it is possible to
incorporate various “pendant” style
devices into a Mach 3 based system that
allow manual control of the lathe via a
command dial, or even via a games
joystick; the ability to integrate these
devices with the Mach 3 software means
that you can manually "jog” an axis using
the control knebs on the pendant device in
a way that closely mimics how you would
control the lathe using its own hand
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Photo 1. The Optoport Board.

wheels. The Mach software translates the
manual actions into appropriate motor
movements for the two lathe axes and
also updates its knowledge of the position
of the axes at the same time.

The only way of achieving this kind of
manual control under DeskCNC is to
temporarily switch control from the
computer to the pendant, do the manual
position adjustment using the pendant
controls and then switch back; however, in
the process of making the manual
adjustment, the computer does not know
how far the axes had been moved when
under manual control, so DeskCNC's
knowledge of the machine position is no
longer correct.

These two reasons seemed to be
sufficiently worthwhile advantages to give
Mach 3 a try. Having seen some of the
power and flexibility of the Mach 3
software during this project, my next step
is likely to be to retrofit my twa CNC mills
with Mach 3!

The stepper motor drive circuitry that |
chose to use in this project is similar to the
stepper drive that | built for my Taig mill.
As before, the drive electronics is based
around 3 amp, 40V stepper motor drivers
sold by Arc Eurotrade (part number SMD
093064), powered by a simple linear
power supply. However, in order to use
the Mach 3 software, it is necessary to
interpose some interfacing electronics
between the PC and the stepper drives.
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The reason for this is twofold. Firstly,
Mach 3 uses the parallel port of a PC as
the means of interfacing its inputs and
outputs to the drive electronics.
Unfortunately, the trend in PC design
towards lower voltage and lower power
devices has meant that you cannot
necessarily rely on your PC's parallel port
either to generate output signals at the
required voltage level (nominally 5 Volts,
but often only 3.3 Volts on newer systems,
particularly laptops), or to be able to
supply the necessary signal current to
drive the stepper motor drivers. So at the
very least, some form of conditioning
circuitry is needed that will ensure that the
proper voltage and current is available on
each signal pin of the parallel port.
Secondly, it is desirable to ensure that the
PC and the drive system are electrically
isolated from each other to minimize the
possibility of an electrical failure in the drive
system also damaging the PC. In order to
achieve this, it is desirable for the signals to
and from the PC to be “optically isolated”.
These two functions, conditioning of signals
to the right voltage/current requirements,
and optically isolating the input and output
devices, can be achieved by using what has
come to be known colloquially as a
“breakout board”. In their simplest form,
breakout boards simply connect the 25 pins
on the parallel port connector to screw
terminals to make them simpler to wire up.
However, for our purposes, something
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rather more sophisticated is needed that
contains active circuitry. There are a number
of suitable parallel port breakout boards
available on the market that will work with
Mach 3. | chose to use the Optoport board,
photo 1 manufactured in the UK by C.R.H.
Electronics Design. You can make a slight
saving on the cost of this board by buying it
in kit form, but for the small additional cost
it is well worth buying it ready built. C.R.H.
also offers simpler parallel port interface
boards that are potentially suitable for this
application; for example, the PBB20. This is
physically smaller than the Optoport board
and has input/output buffers, but no optical
isolation. With the stepper drives | chose,
which already have their own opto-isolation
built in, the PBB20 would be perfectly
adequate; however, as the Optoport
provides opto-isolation for any input signals
to the PC, | decided to stick with the mare
comprehensive interface option. The other
potentially useful capability of the Optoport
board is that it has two on-board relays
capable of switching mains voltage, for
example allowing outputs from the PC to
switch coolant pumps and spindle motors
on and off.

Safety issues

Building the drive system for this project
involves working with mains circuitry;

if you don't consider yourself to be
competent (and the word was competent,
not confident!) to do this safely, please get
it done by someone that is.

The CNC system that | am describing
here is very capable of taking on a life of
its own if its human operator tells it to do
something stupid (and yes, it is generally
the operator that does something stupid;
the machine just does what it is told!).

Mach 3 is a complex software systemn.
From my own experiments with the
working system, it is all too easy to press
the start button and watch the toolpost
hurtling towards the chuck at an alarming
rate and maybe see it crash into the work
(or worse) before you have a chance to
stop the machine. Therefore, please pay
close attention to safety measures such as
emergency stop (E-stop) circuitry and the
like, and don't be at all tempted to skimp
in that area. | will describe later in the
article how | chose to implement an E-stop
circuit for my setup. However, your needs
may vary, so please don't assume that
what | have described is adequate for your
own installation.

An important feature that the Optoport
interface board offers is the ability to make
use of the so-called “charge pump” output
signal that can be generated by Mach 3.
This is a relatively slow frequency (10 KHz
| believe) signal that is output on one of
the pins of the parallel port when Mach 3
is in a healthy state. The interface board
converts this signal into a steady 5V DC
level that is used to enable the rest of the
interface electronics; if the “charge pump”
signal goes away, this drops to 0V and
causes the interface tof/from the PC to be
disabled by the interface card. This is an
important piece of safety functionality; it
means that if the PC should do what PCs
often do, and crash, the drive hardware
should immediately stop driving the
stepper motors, and any other outputs
from the PC that might be controlling the
spindle, coolant pump, or whatever, will
switch off. The charge pump output will
also switch off if Mach 3 receives an
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Photo 2. The electronic control box.

Photo 3. The power supply connections.

E-stop input signal. Operator intervention
to reset the system is then required before
the system will become functional again.

Parts sources

| have included a parts list at the end of the
article that contains details of the major
components of the system and a contacts
list that shows where to find the companies
and websites mentioned in the article. Many
of the electronic com ponents are obtained
from RS Components. Although primarily

a trade dealer, they will sell to anyone and
there are local trade counters in the larger
towns and cities where you can pick up your
order. However, one of the drawbacks with
RS is that some of the cheaper components
come in packs of 5 or 10 and cable often
comes in 30 metre drums, so buying from
them can mean that you end up with spare
components at the end. This is fine if, like
me, you are likely to find a use later on;
however, you may decide that finding
alternative sources is desirable. Obvious
candidates here are local electronics
suppliers and suppliers more targeted at
the enthusiast, such as Maplin. If you decide
to source components elsewhere, make
sure that they are at least to the minimum
specification of the components shown on
the RS site.

Mounting the drive

system components

As with my two previous CNC
conversions, | used a box supplied by RS
to house the stepper drive circuitry. This
is a long, slim, grey box, 430x150x50mm,
and neatly houses two stepper drives, the
power supply, and the Optoport interface
board. Photo 2 shows the layout of the
components, all of which are attached to

Photo 5. XLR connections
for X and Z inputs.

the “lid” of the box. This has the distinct
advantage that the drive electronics can
be completely removed from the lathe for
bench testing if need be. Photos 3,4, &5
show the extent of the metalworking that
is required:

1) Holes for the IEC mains inlet socket,
the power switch, and the fuse holder,
photo 3.

2) A hole for the 9-pin D-type connector,
and a slot for the two connectors on
the Optoport board to be accessible - a
D25 parallel port connector and a USB
socket, photo 4.

3) Two 25mm diameter holes for the panel
mounted 4-pin XLR sockets that will
serve as connections for the cables to
the motors, photo 5.

Model Engineers’ Workshop
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| used sheet metal punches for this as |
happened to have one the right size. The
sockets are held in place with a couple of
self tappers. XLR plugs/sockets are
excellent for this application; the pins are
good for 15A DC, the plugs are robust,
and there is a locking mechanism to
prevent inadvertent disconnection of the
motors, which can spell death for some
drives if this happens with the power
turned on.

The slot for the Optoport connectors and
the holes for the switch and IEC socket
were cut using a Dremel style device fitted
with thin abrasive cutting discs. This is an
effective, if somewhat crude, way of
cutting holes in sheet metal, but | would
advise doing it out of doors. | got through
several of these discs in the process, and
had a lot of cleaning up to do afterwards
to get rid of the nasty layer of dust that
covered my workbench. It is worth getting
all of the metalwork and component
mounting done before starting to wire the
components together. The layout isn"t
terribly critical so a simple approach of
placing the components in their positions
and marking with felt pen works very well.
As can be seen in photo 2, the power
supply components are located at one end
of the lid, the Optoport board roughly in
the middle and the two stepper drives at
the other end, with the two XLR sockets
located in the space between the drives.

The stepper drives are held in place with
a couple of M3 screws and nuts. It is worth
setting the switches on these drives before

Photo 6. Switch settings for the drives.
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fixing them in position as it is a bit ofa
fiddle to do it later. Photo 6 shows the
switch settings; the microstep switches are
set for 8 micro steps and the motor current
is set for 2.4A, which is the right setting for
the Arc Eurotrade motor that is fitted to
the leadscrew (Z axis). For the Astrosyn
motor | used for the cross-slide, (X axis)
the current setting should be 34, i.e., all of
the current setting switches to the right. If
these drives are mounted with the
connectors at the top, the wiring up can be
done with the drives in place, which

makes life simpler.

The Optoport board is mounted on two
stand-offs made by fitting a pair of M3
countersunk screws in holes drilled
through the case and through the two
mounting holes on the board, using
additional nuts between the case and the
board to lift it into the right position. | also
used a couple of Nylon washers to
insulate the board tracks from the nuts.
The D9 socket is mounted using a pair of
locking posts and nuts behind.

The electrolytic capacitor is held in a
plastic clamp, which in turn is attached to
the side of the lid with M3 screws/nuts.
The transformer is a torroidal type and is
held in place with a metal disc and a single
through bolt; two rubber washers are also
supplied with the transformer, one goes
under the transformer and the other
between the washer and the clamping
plate. Care should be taken to make sure
that the mounting bolt and plate is
insulated so that it cannot short onto the
other half of the case; | used insulating
tape for this (as can be seen in the photo).
A short of this kind would create what is
effectively a single shorted turn
“secondary” winding though the
transformer, which would have unpleasant
consequences (low voltage, very high
current, so things would start to melt!) The
bridge rectifier is held in place with a
single through bolt. The power switch is a
press-fit into its rectangular hole.

The IEC power socket is held in place with
a couple of self-tappers. This is a rather
superior socket as it incorporates its own
EMC filter, and will therefore help isolate the
drive from external mains-borne
interference, and also prevent any
interference it generates from being injected
into the mains. Finally, the fuse holder is
held in place with its own plastic nut.

The power supply

All that is needed for a stepper drive power
supply is a simple “linear” supply - a mains
transformer with the secondary feeding a
bridge rectifier and the DC output is then
smoothed by means of a large electrolytic
capacitor. The output voltage must not
exceed the 40V rated voltage of the stepper
drives, hence my choice of a transformer
with 25V secondary’s that, when wired in
parallel, rectified and smoothed, should
give a comfortable 38V DC output.

Figure 1 shows the power supply circuit
diagram. The 150 Ohm resistor, R1, in series
with the green mains switch LED, is chosen
such that the current through the LED will
be 20 milliamps when powered by the 5V
available from the Optoport board's
on-board voltage regulator. The terminals
on the switch that connect to the LED are
conveniently copper coloured as opposed to
the silver terminals that switch the mains. |
incorporated the resistor in the lead from
the switch to the +5V output terminal on the
Optoport board and covered it in heat shrink
sleeving to insulate it. It is necessary to
connect the terminals the right way round. If
you hold the switch with the pins facing you
and the copper coloured pins at the top,
then the left hand copper pin is the one that
goes to the GND pin on the Optoport board
and the right hand one connects to the
resistor, which in turn goes to +5V.

The rest of the wiring for the power
supply is pretty straightforward but take
care to connect the bridge rectifier
correctly and the electrolytic capacitor has
to be connected with the right polarity
also. Note that the mains earth must be
connected to the earth screw that is
welded into one corner of the box lid.
There is a matching screw on the base half
of the box and | strapped the two together
with a flying lead terminated in a solder
tag that can be fitted to the base earthing
paint before final assembly.

Mote that the DC output of the power
supply is “floating” - i.e., it is not
grounded to the mains earth; this is
intentional, as it offers fewer opportunities
to construct noisy "earth loops” between
the drive system and the PC that will be
generating the drive signals.

Once the connections have all been
made, power up the power supply to make
sure that all is well before continuing with
the wiring up of the drives.
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Drive power and,

motor socket wiring

The power and motor connections are
illustrated in Figure 2. The power supply
smoothing capacitor is fitted with screw
terminals; these make a very useful
connection point for connecting the DC
supply to the two stepper drives. The

0V and +38V lines (- and + connections
on the capacitor, respectively) should be
individually connected from the capacitor
terminals to each drive - i.e., use a “star”
wiring arrangement rather than “daisy-
chaining” the power from drive to drive.
| used solder tags on these wires at the
capacitor end and used reasonably heavy
gauge stranded wire for the connections.
Keep the wires reasonably short and

use cable ties to keep them tidy; these
connections can be seen in photo 2 as
the twisted black and red wires running
from the power supply to the drives.

The relevant connections on the drives
are the terminals marked “DC+" (which
is connected to the + terminal of the
capacitor) and "DC-" (connected to the -
terminal of the capacitor).

Use a similar gauge of wire to the one
you used for the power connections;
ideally, choose four different colours so
that you can't get confused about which
connection is which and connect wires to
the four motor terminals on one of the
drives - the terminals are marked “A+",
“A-", “B+", and “B-". Cut these wires to
length so that they will conveniently reach
one of the XLR sockets and solder the
ends of the wires into the solder buckets
on the back of the socket. | have chosen to
adopt the same wiring scheme that | used
on the Divisionmaster controller for this,
so that | can interchange motors between
controllers; basically, this scheme
connects drive A+ to XLR pin 1, drive A- to
XLR pin 2, drive B+ to XLR pin 3 and drive
B-to pin XLR 4. It is essential to be
consistent in how this wiring is done; get it
wrong and you may damage the output
stages of the drives by connecting the
motor coils the wrong way. Repeat the
process for the other two drives.

The +38V and 0V lines from the power
supply are also connected to the “15-70V"
and "GMND" terminals of the Optoport
board respectively, again using solder tags
to fit the screw terminals on the power
supply capacitor. The Optoport board has
two on-board voltage regulators; one
supplies 5V and the other 12V. The 5V
regulated supply from the board is used to
drive the LED in the mains switch and also
to power the spindle sensor described
later in the article.

Step and direction connections
The screen printing on the Optoport board
indicates where the step and direction
signals appear at the various sets of screw
terminals. The board is marked for the four
axes, X, Y, Z, and A, that would be used on
a mill; the lathe uses only the X and the Z
axes, for cross-slide and saddle movements
respectively. For each axis, there is a STEP
and a DIR (direction) output terminal on the
board and interspersed between the axes
are GND terminals. Use a shielded twin
core cable for these connections; the outer
shield goes to the nearest GND terminal

on the Optoport board and the two inner
cores are used for the step and direction
signals. These are connected at the other
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end to the COM, PULSE, and DIR screw
terminals on the stepper drive. Again, itis
worth being consistent with your use of the
inner core colours so that you can be sure
that the signals reach the right terminals on
the stepper drives. These connections are
illustrated in Figure 3.

Sensor and E-Stop wiring

The D9 connector is used to carry external
signals to the Optoport board and from
there to the PC. There are two signals that
are necessary; firstly, a sensor signal that
tells Mach 3 how fast the lathe spindle is
spinning and secondly, a pair of pins are
used for the contacts that generate the
E-Stop signal. As the sensor needs power
to operate, +5V and GND connections

for the sensor are also provided on the
D9. The D9 pin assignments, and the
corresponding terminal on the Optoport
board, are shown in table 1:

Signal D39 Optoport
Pin terminal

E-Stop contact 1 1 GND

E-Stop contact 2 2 IN2

Unused 3 .

Unused 4 -

+5V for sensor 5 5V

Sensor 6 IN1

0V for sensor 7 GND

Unused 8

Unused 9 Table 1

As these input signals are fed through
opto-isolators on the Optoport board befare
being fed into the PC, it is necessary for the
PC to provide the power to drive these input
opto-isolators. This is achieved by means of
a standard USB cable {the kind that has a
flat rectangular plug at one end and an
almost square plug at the other) that is
connected between the Optoport board and
any free USB socket on the PC.

The sensor provides a single pulse per
rev of the lathe spindle; Mach 3 times the
intervals between successive pulses and
uses the timing information to display the
measured RPM of the spindle on the
screen and also to determine the pulse
rate that is required on the Z axis in order
to synchronize the saddle mavements for
thread cutting. There are many ways to
generate a suitable pulse train; for
example, the optical sensors that | used
for the RevMaster RPM meter (MEW
issues 115 & 116) would work perfectly
well in this application. However, as |
happened to have some Hall-effect
switches to hand, | decided to try one to
see whether it did the job.

Hall-effect devices are capable of
detecting a magnetic field; this particular
device, the Allegro A1101, is in effect a
magnetically operated switch. In order to
make use of it, you need to attach a
magnet to some suitable part of the
spindle, such that as it rotates it can be
made to come close enough to the A1101
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MAINS end activates it, or by using a compass
RELAY and determining which side of the
magnet attracts the South end of the
E-STOP 1 f-;, compass needle.
E-STOP 2 '__r,_,'— MAI Photos 8 & 9 show the sensor circuitry
== a NS SUPPLY fixed in place using the tumbler reverse
” CONNECTED pivot pin as a mounting bracket and a bent
VIAE-STOP SWITCH strip of aluminium to support the sensor
(SEE TEXT) components on a small piece of strip
[] R2 HALL-EFFECT board. Figure 4 shows the circuit diagram
10K 123 for the sensor; a length of two-core
AT101 shielded cable is used to feed it with power
and to carry the signal back to the D9
socket on the controller case via a D9 plug.
Implementing this on “Vero” or similar
strip board is a trivial exercise; you mount
the A1101 device at one end of the board
FIG. 4 SENSOR AND E-STOP WIRING so that it can be held close to the rotating
magnet. The only real point to bear in
mind, apart from making sure the A1101 is
connected the right way round, is to make
sure that any mounting arrangements
don't short out the tracks or ground them
to the lathe. The A1101 is a 3-legged
device rather like a small transistor in
appearance. One side is flat; the otheris
chamfered on two edges. If the device is
held with the chamfered side towards you,
legs pointing down, then the legs on the
device correspond directly to the pin
numbers on the diagram; i.e., pin number
1 on the diagram corresponds to the left
most leg on the device and so on.
| implemented the E-stop function by
making use of a mains powered relay
wired into the E-stop circuitry for the
variable speed drive (this is a Newton-
Tesla variable frequency 3-phase drive).
The principle is very simple; when the
lathe is running, mains is supplied to the
VFD and | use this same mains supply to
energise a mains voltage relay. When the @
: latching E-stop button on the Newton-
Photo 7. The magnet mounted on the mandrel. Tesla drive is pressed home, the mains
supply to the VFD is switched off and the
mains relay is consequently de-energised.

18V
SENSOR
GND

© oo~NoU L

PLUG

for the switch to operate. The most drop of Superglue. In reality, the magnets The relay has two pairs of change-over
convenient place on my ML7 was the are strong enough to hold in position on contacts on it. One of the “normally open”
thrust bearing adjusting collar at the their own, but the glue makes sure that contacts (open circuit when the relay is not
left-hand end of the spindle; | also had to there is no possibility of accidentally powered) is used so that when the E-stop
hand some 9mm diameter Neodymium dislodging it. The Hall-effect switch button is pressed, the relay contacts go
disc magnets that would do very well as responds only to the North pole of the open-circuit. The contacts are connected
actuators. Photo 7 shows the magnet in magnet, so please make sure that it is the back to the D9 plug, by another length of
place on the collar; | simply filed a flat for South pole that attaches the magnet to screened cable, so that when the contacts
it to sit on, cleaned the flat and the the collar; you can find which is which are closed (the running condition) this
magnet, and fixed it in position with a either by testing the switch to see which causes IN2 to be connected to GND, so the

Photo 8. The Hall Effect switch. Photo 9. Another view of Pot 1, The drive box mouted
the Hall Effect switch. on the back of the lathe.
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signal on IN2 is OV. When E-stop is
activated, IN2 is no longer connected to
GND, and as it has a built-in pull-up
resistor on board, it will float to 5. The
wiring from the relay to the D9 plug is also
described in Figure 4.

Obviously, if your lathe is not fitted with
a Newton-Tesla drive, the switching
configuration may be different; howewer,
whatever set-up you currently have, if
there isn't already an emergency stop
button fitted (one that latches in the “off”
position, so that a deliberate action has to
be taken to turn it back on, and one that is
separate from the switch that you
normally use to start/stop the lathe motor)
it is a smart move to fit one. With the
E-stop wiring described, you would then
have a means of stopping both the lathe
and the control system by hitting a single
“off" switch. Later on, | will describe how
Mach 3 is configured to use this signal on
IN2 to activate the software side of the
E-stop function, which in turn, causes the
“charge pump” signal to go low, disabling
the interface board.

LCD screen platform

and drive box mounting

| chose to mount the drive box onto

the back of the lathe cabinet, as shown

in photo 10, as part of the mounting
arrangement for the LCD screen for the
Mach 3 PC system. | started by attaching
two vertical strips of 2in. X 1in. timber to
the back of the cabinet, and a 7in. wide
MDF plate screwed on top of the strips. The
sides of this timber bracket then served as
a support for four lengths of box-section
steel tubing from the metal racks at B&Q;
a simple MDF and timber plate, about
12in. X 8in. is attached to the top of these
steel tubes and serves as a platform for

Photo 11. The display is mounted on
brackets at the back of the lathe.....

screen was nicely at eye level with the
screen positioned behind the tailstock

end of the bed. Photos 11 & 12 show the
arrangement from the side and the front
of the machine. It is advisable to attach the
screen base to the platform in some way
so that it can't vibrate off the edge; the
simplest solution here is a couple of drill

the computer’s LCD screen. This was all
arranged so that the final height of the

screen and a couple of wood screws.

holes through the mounting “foot” of the

oo 12. .....at eye level.

The wooden bracket at the back of the
cabinet is just the right width so that the
finished drive box can be mounted on
the MDF plate with a couple of wood
screws through holes in the base of the
box. This keeps all of the wiring and
extraneous hardware neatly out of sight
at the back of the machine, while still
leaving the on-off switch reasonably
accessible.

Plugging it all together

Having mounted the drive box, the D9
plug with the signal cables from the
spindle sensor and the E-Stop contacts

is pushed into the D9 socket on the drive
box and a parallel port cable is connected
from the printer port on the PC to the D25
socket on the driver box.

PARTS LIST

Description

Stepper drives

Drive enclosure

XLR sockets - panel mount
XLR plugs - cable mount
Mains switch

Mains socket

9-way “D” type hood/shell
9-way male “D” type

9-way female “D" type

“D" connector locking posts
Fuse holder

Capacitor

Capacitor bracket
Transformer

Bridge rectifier

Resistor for mains switch LED
Hall effect switch {spindle sensor)
Pull-up resistor for spindle sensor
Veroboard

Magnet for sensor

2 core shielded cable

4 core shielded cable (motors)
Potting box

Grommet

E-Stop relay

Optoport interface card
Computer system

LCD screen

Keyboard

Pendant

Parallel port cable

Specification

3A, 40V

Grey powder coated steel box

4 pin

4 pin

DPST with LED

|EC 3-pin with integral filter

Plastic shell w/security screws

Panel mount plug

Panel mount socket

For 9-way female “D" type

Takes 20mm fuse; 4A slow blow type
10,000 microfarads 63V

plastic

160VA, 230V primary, 2x25V secondary
25A

150R 0.6W

Allegro A1101

10K 0.5W

0.1" pitch strip board

9mm dia, 3mm thick, Neodymium disc

30 meter drum

25 metre drum

18mm X 40mm X 28mm ABS plastic
Sleeved cable grommet, 6.3mm cable hole
Mains relay with two change-over contact pairs
Ready built

2 GHz processor or better, 2000 or XP, LPT port
1

Wireless keyboard with built-in mouse/joystick
Shuttle Xpress
D25 Female to D25 Male

Supplier Part number
Arc Eurotrade 160-020-00100
RS 215-5310
RS 460-783
RS 460-755
RS 249-2906
RS 386-4172
RS 347-0389
RS 544-3727
RS 544-3749
RS 453-886
RS 311-0009
RS 255-0232
RS 203-5698
RS 223-8106
RS 227-8665
RS 148-304
Farnell 1198078
RS 148-736
RS 433-826
RS 434-6855
RS 484-9067
RS 482-5639
RS 225-0083
RS 543-282
RS 492-6849

C.R.H. Electronics Design OPPB
Various

Various

Various

Contour Design

RS 480-541
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The motors will also need to be wired up
appropriately to their 4-pin XLR plugs. For
this, | used 4-core screened cable,
connecting the screen at the plug end only
and using the four cores to connect to the
two motor coils. If the motors you use are
as specified in the parts list, then these are
8-wire motors and they should be
connected in “bipolar parallel”
configuration. Unfortunately, the colour
coding of stepper motor wires is not
standardised, so the Arc and Astrosyn
colour coding is different. The connections
for the motors is shown in table 2:

it from its neighbours and the lid covers
up the mess inside.

Next time...

That completes the construction of the
electronics required for the system. The
next step is to add a PC to the system, load
Mach 3, configure Mach 3 appropriately to
drive the hardware that | have described
so far and start cutting parts. | will describe
these remaining steps in part 4 of this
3-part series! If you don't fancy getting
embroiled in the murky depths of Mach 3
installation and configuration, it is possible

Table 2

XLR pin Screened cable
core colour

Astrosyn motor
cable colours

Arc Eurotrade
motor cable colours

1 Blue Red + White & Yellow Red + Blue

2 Green Yellow + White & Red Yellow + Black
3 Yellow Brown + White & Orange White + Brown
4 Red Orange + White & Brown Purple + Green

Making up the motor cables involves
connecting an XLR plug at one end of a
suitable length of four core screened
cable, shortening the wires on the motors
to about 3 inches and connecting the
4-core cable to the pairs of motor wires as
specified in the table. A neat way to do
this is to use a small plastic “potting box”
as a junction box to hide all the joins; drill
a hole in the back of the box to allow the
box to be stuck in place on the body of the
motor with Araldite, with the motor wires
coming through the hole. A second hole in
the side of the box accepts a rubber
grommet, through which you feed the
other end of the screened cable. Each
solder joint is then sleeved with heat
shrink tubing or insulating tape to insulate

to buy pre-configured Mach 3 systems
- called “MACH-in-a-box” - from Lester
Caine’s Model Engineers’ Digital Workshop.
This is a boxed PC system, with Mach 3
pre-loaded and configured, ready to run.
For those that wish to do their own Mach
3 installation, and wish to do some
preparatory work on the PC and software
end of things ahead of Part 4, | would
recommend taking a look at the
documentation on the Mach Support
website. The best starting pointis a
document called “Using Mach 3 turn”
which can be found at http://www.
machsupport.com/docs/Mach3Turn_1.84.
pdf. In particular, this contains sections on
installation and configuration of the
software; it is important to be familiar with

what this document has to say before
attempting to load Mach 2 onto a PC. If
you get as far as loading Mach 3 and want
to give it a whirl, email me at tony@
jeffree.co.uk and | will send you a copy of
the Mach 3 XML file that | am currently
using on my lathe (this file contains the
configuration settings for Mach 3 to work
with the hardware as described here).
However, more on configuration and XML
files and such in the next article. B

Suppliers and

other useful links:

1. Arc Eurotrade Ltd, 10 Archdale Street,
Syston, Leicester, LE7 TNA,

Tel: 0116 2695693 Website:

www. arceurotrade.co.uk

2. RS Components. Tel: 01536 201201
Website: http://rewww.com/

3. DivisionMaster controllers, RevMaster
sensor boards, and *MACH-in-a-box"
systems are supplied by Model Engineers
Digital Workshop, L.S. Caine Electronic
Services, 25 Smallbrook Road, Broadway,
Wores, WR12 7EP. Tel: 01386 852122
Website: www.medw.co.uk

4. The MACH support website is at
www.machsupport.com

5. The Optoport interface card is supplied
by C.R.H. Electronics Design. Website:
www.diycne.co.uk/

6. Dolphin Partmaster software is
available from Dolphin CadCam Ltd.,

7 South Dean Road, Kilmarnock,

KA3 7RE Tel: 01563 543989 Website:
www. dolphin-systems.co.uk/

7. Ebuyer's website is www.ebuyer.com/
8. Contour Design for Shuttle Xpress:
www. contourdesign.com/shuttlepro/
shuttlexpress.htm

9. Maplin's website: www.maplin.co.uk/

Make your own dial test B
indicator adaptor.
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Arc Euro Trade

Arc Euro Trade are clearing
out all their HSS BA taps
and dies at rock bottom prices.
They are priced to clear at less
than the new stock replacement
cost. An 11 piece die set (0 to
10BA) costs just £10 + P&P.
A set of 3 taps start at £2.95.
Order now, stocks are limited.
Also newly released is a 5C to
ER32 Collet Adaptor. This
adaptor will enable you to use
ER32 collets in your existing 5C
fixture. (It has Standard

Internal & external 5C drawbar
threads.)

At last there is someone to
buy solid carbide engraving
cutters from. Two sizes are
offered, 1/8in. and 6mm. They
hawve very little truncation (so
will cut a very fine line} but
this can be thickened by
lapping the end carefully on a
diamond lap.

www.arceurotrade.co.uk or
see advert on page 5 for prices
and full details.

Fieldsend Miniature

Engineering

t is always good to see a new supplier and Fieldsend
Miniature Engineering is a recently started company
formed to supply patterns and castings to your individual
requirements. They will also cast from your own patterns. They
also supply a range of cutting tools, nuts and bolts and silver

soldering torches.

Contact Peter Fieldsend Tel: 0752 1212 792

www.miniature-engineering.com
Email: info@miniature-engineering,com
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Allendale Electronics Lid

ecial MEW reader offers

he items below are available to MEW readers at a special

discount price. You must order by phone to get the
discount and mention Model Engineers” Workshop. The
discount will not be applied on the website. The discount
various from about £7 to £3 per item. All items are + P&P.

Allendale are
now stocking a
left handed
digital calliper.
So what you
might say, | am
not left handed.
Well, you don't
need to be, you
can now
measure work
from the front of
the lathe without
having to reach
over to the back
to adjust the
jaws. This is a
very useful
feature and if
you are left
handed, it will be
of even more
use. Order item
ME-CAL-LO-1000
at £20.95

Another useful
measuring tool
is the plunger
digital indicator.
This is available

in 3 lengths, —

0-20mm and DIGITALSSN., )
0-100mm. ANGLEGAUGE *
Probably the .

most useful is
the 20mm long
one. It will be
useful for many
purposes around
the home
workshop. Order
ME-PLUN-10 at
£28.95, ME-
PLUN-20 at
£38.95 or
ME-PLUN-100 at
£45.95.

Finally we have
the digital angle
gauge. This can
be set to zero on
your machine
table and transferred to the work to set at the correct angle.
This is a very useful little tool. Order itern WR300-KIT
at £22.

The digital height gauge used in the Tool Height setting
article is also available at £29.95, a discount of £5.
Allendale Electronics Tel: 01992 450780
www.machine-dro.co.uk
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Please note that, unless otherwise stated, trade counter items have not
necessarily been tested. We give news of products & services which have been
brought to our attention and we consider may be of interest to our readers.

Warco Cylinder Clamp

Warco have released
a new workshop aid
for the lathe. The cylinder
clamp, photo 1 is designed
to hold round stock and other
components in the lathe. |
have used it to clamp a Stuart
steam engine cylinder onto the
faceplate, photo 2. Please note,
| did not have long enough
bolts to allow the use of
washers. Other than for testing,
| would not elamp any item on
the faceplate without proper
clamping arrangements.

| fitted the cylinder clamp to
the lathe and roughly centred
the casting and cylinder clamp
and nipped the bolts up
sufficiently to stop any
mowvement. | turned the
faceplate by hand to check
clearance all round then
started the lathe up at a low
speed to check for vibration.

There was none so | put the
speed up to about 600 RPM
and checked again. This time
there was a slight vibration but
nothing that | would worry
about. If | clocked the casting
true | would probably lose this
vibration anyway.

The cylinder clamp can also
be used on the mill or drill to
hold round or odd shaped
components either by
clamping down on the machine
table or onto an angle plate.

The clamp is well made and
the only thing | would
probably do is to replace the
U bolt with a strip of steel and
use a stud either side of the
block. The alternative is to
remove the corners of the
underside of the Vee block
where the U bolt touches so
that you are clamping on the
parallel portion of the U bolt

rather than on the radiused
corners as supplied. It did
clamp firmly even though this
was only on the corners. The
cylinder clamp costs £45
including P+P, and VAT. This is
a very useful item in the home
workshop and | am sure it will
find many uses.

Warco drill grinding jig
This item was mentioned
briefly in Harold Hall’s article
and Jim Whetren's article in
this issue. This is a very useful
tool at a budget price. Itis
only £9.75 including P+P. My
sample had a couple of minor
problems which are quite easy
to fix. Firstly, the drill clamp

is fixed by two rivets to the
main body. This clamp has to
swivel to clamp the drill. The
two rivets appeared to have
been glued in place but both

had come loose on my sample.
This is easily fixed by the use
of two self tapping screws
instead of the rivets.

The second problem was that
the square hole through the
back stop casting was too
loose at the front but too tight
at the back. A couple of
minutes with a square needle
file will fix the tightness but to
fix the loose end | would
suggest drilling and tapping
radially through in four places
and fitting grub screws with
Loctite to hold the casting
square. For under a tenner and
with a Y2hours work, you have
a very useful workshop tool.

Both items are recommended
purchases and are available
from Wareo, Fisher Lane,
Chiddingfold, Surrey, GUS8 4TD.
Tel: 01428 682929.
www.warco.co.uk

Warco open weekend

This is on the 13th and 14th September. Warco are not
open on the 12th as stated in MEW issues 138 and 139.

Cylinder Clamp

* In response to customer demand
Warco have introduced a very
useful cylinder clamp to
safely secure a cylindrical
work piece to the lathe [#
face plate for accurate
turning and boring.

* Precise, close
tolerance centering and
boring operations are
easily achieved.

Maximum clamping diameter is 238
£45.00 inclusive of VAT and delivery.

Good value for such an essential model engineer tool.
Please mention item no. 5412 A when contacting our Sales Department

WARCO Fisher Lane, Chiddingfold, Surrey GU8 4TD
fax: 01428 685870 warco@warco.co.uk

tel: 01428 682 929 » www.warco.co.uk
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The Seig KX1 CNC mill

he latest CNC mill from

Seig has an impressive
specification. It has stepper
motor control on all 3 axes and
also has controls and a socket
to drive a fourth axis, a rotary
table which is available as an
optional extra. It has less travel
than its big brother, the KX3
but it is still capable of doing
useful work.

Although a Chinese machine
built in a Chinese factory, the
electronics specification for
the KX1 was designed and
the prototype wired in the
UK by John Stevenson of
L. Stevenson Engineers of
MNottingham.

My version is the first
machine off the production line
and has a couple of difference
to the full production run. The
drawbar has been modified
although my version works
fine. Also the transparent
guard has been changed. Other
than that it is the same
machine.

The machine is a lot more
rigid than a similar size small
mill drill machine. The column
is bolted to the base directly
with none of the usual tilting
head setup. The gib strips are
tapered and adjustable rather
than the usual flat strip seen in
the cheap imports. Lubrication
is a bit awkward and is
through press button oilers
fitted with ball bearings. | use
an oil can to get oil into the
slides and also squirt a bit on
the slides where | can get at it.
The KX3 has one shot
lubrication to the slides.
Perhaps this option may be

54
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made available as an add on
to the KX1?

The KX1 has limit switches
on all 3 axes. These switches
also double as homing
switches and | recommend that
you learn to program with G54
offsets and use the homing
switches. It may take you
slightly longer to learn to
program but the benefits will
outweigh the time spent.

| had two minor faults on
the machine, none of which
are a big problem. The first
was that the machine kept
over riding the left hand limit
switch when homing. | cured
this by tweaking the switch
arm a bit. | have had no
problems since. The second
problem was the machine
kept emergency stopping
when travelling in the Z axis.
A quick phone call to John
Stevenson and he suggested
increasing the debounce time
on the Z micro switch in the
Mach 3 program. This cured
this problem and it has not
recurred.

| decided to test a couple of
the cutting capabilities as
stated in the specification.
First, | did a simple program to
mill a groove in a bit of steel
with a 20mm face mill. This
was a two tooth cutter and
| tried a cut Tmm deep. This
stalled the cutter and cut
the power to the spindle.
| switched the machine off,
then back on and the spindle
reset itself and we were away
again. This time | tried a Yamm
deep cut and had no problems
at all. This is a perfectly

adequate cut for a machine of
this size bearing in mind that |
was cutting dry. The length of
cut was about 80mm, the
finish was good and the edges
of the groove were OK.

Next | tried a 10mm stub drill
straight through the 12Zmm bar
using a pecking cycle and
again, the KX1 handled this
without a problem even though
the drill had been sharpened
by hand sewveral times leaving
the centre web rather thicker
than normal.

The final program tried was a
bolt hole circle as discussed in
CNC milling with Mach3 in this

issue. This performed fine and
was a useful exercise in
checking the capabilities of the
machine. | have no hesitation in
recommending this machine to
any home workshop enthusiast
interested in learning CNC and |
am sure it will also find its way
into many small factories and
engraving works.

The Seig KX1 CNC mill is
available in the UK from Arc
Euro Trade, 10 Archdale Street,
Syston, Leicester, LE7 TNA.
Tel: 0116 2695693
www.arceurotrade.co.uk
Email: information@
arceurotrade.co.uk
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® Hemingway Kits

=)

Hemingway Kits

phoned Hemingway kits

and asked for the latest
catalogue to review. No
problem they said, are you
going to Harrogate as we
are releasing the new one
there. | duly collected the new
catalogue and also the internal
combustion engine catalogue.
The catalogue is A4 size and
contains 23 double sided pages
including the covers and order
form. It is very well produced
and contains 11 brand new
products as well as all the
old favourites from previous
catalogues.

| was very surprised at the
wide range of kits. With over
100 different ones available,
there really is something for
everybody. There is a short
section about Hemingway and
a list of the designers of the
original items is included here.
There follows a list of all the
new items and then a section
onwhat is included in a
Hemingway kit. Hemingway
prides themselves on
supplying complete kits in
most cases although a couple
of the George Thomas kits
don't include drawings as they
are readily available in the two
books, The Model Engineers’
Workshop Manual and
Workshop Techniques also
available from Hemingway.

Finally, Hemingway have
improved the quality of their
drawings beyond recognition.
Having invested in the latest
3D CAD software and colour
laser printing, all drawings are
of superb guality. Construction
notes also include quality
digital photos.

Obviously, | can't list all the
kits available so | will look at a
few which may be of interest to
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the majority of readers. First up
is a screwcutting gearbox for
the Myford Series 7 lathe. This
comprises two aluminium
castings. A set of drawings and
construction notes are
available separately and it is
suggested that you buy them
first, make all the internals and
then buy the castings when
you feel competent that you
can complete it. All gears
except one are standard
Myford gears. The only non
standard gear is available very
cheaply from Hemingway so
no gear cutting is required
(unless you want to cut them
yourself). | do have an article
on building this kit and hope to
publish it in the mear future.
Also offered is a set of
drawings for a fabricated
version of this gearbox suitable
for a Myford ML10. A full kit is
not offered for the ML10
version.

A kit for the Worden cutter
grinder is available together
with add on kits, some of which
have been designed or
improved by Jim Whetren and
described in the pages of Model
Engineers’ Workshop.

Several kits are available for
George Thomas projects,
notably the Versatile Dividing
Head, The Universal Pillar Drill,
The Retracting Topslide for
screwcutting and the Workshop
Bending Rolls as well as
several other small tools
designed by George.

Martin Cleeve's Swing Clear
and Retracting tool post is
available; | really must have a
go at making this. It looks very
useful especially for
screwcutting. A basic calliper
knurling tool is listed as well as
a new sensitive version based

on the old Marlco one which
became a standard item in tool
rooms in the late 1960's.

The “Dore" Keyway Slotting
Attachment is an old favourite
that has yet to be improved
upon and also on the same
page is the Graduating Tool
described by Jim Whetren in a
recent issue of MEW. Recently
released is the Westbury
Dividing Head. The basic
design utilises standard Myford
change wheels and there is
also an option to upgrade to a
full 60:1 dividing head.
“Richmond” has a set of these
castings and will be machining
them on his rebuilt Myford for
publishing in MEW.

Also offered is a Quick-Set
Face and Angle Plate. | like the
look of this item, the slots run
vertically and horizontally
across the faceplate rather
than the more usual radial
slots. This makes it much
easier to adjust the angle plate
and if used with a centre plug,
it makes setting to a size offset
far easier than the normal
style of faceplate. Although

clockmakers will find plenty to
interest them, one particular
item stands out. This is the
Trent Pinion Mill, designed by
Elliot Isaacs and Alan
Timmins, both clockmakers of
renown. It will cut pinions and
indeed, small wheels to 2in.
diameter. It looks like a very
substantial item and the kit
includes over 70 items
including the main castings.

One other item of interest is
not a kit; it is a 6 amp rotary
reversing switch suitable for
reversing single phase motors
of up to about 1.5 HP. | am sure
that this will find several uses
in the average home workshop.

This is a very good catalogue
and should be on the bookshelf
of every home warkshop
enthusiast. Don't delay, order
your copy today.

Send £2 for the latest tooling
catalogue to: Hemingway Kits,
126 Dunval Road , Bridgnorth,
Shropshire WV16 4LZ

Tel: 01746 767739. Email: info@
hemingwaykits.com
www.hemingwaykits.com

Hemingway Kits
126 Du d

www.hemingwaykits.com

Hemingway Kits
provide a range of

. uniquely practical
tooling and challenging

O Laser print 3DICAD'}
d

rawings withlillustrated

70 full material
to suit your

geable service

d

Send £2

for our latest
workshop
catalogue or visit
our website
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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 fo 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.myhobbystore.com to order online.
Jomes Symons receives a book for his email and Ken Widdall receives one for

his excellent tip on tap wrenches.

Modelworks International
(Sales) Ltd is in administration.
This leaves Duchess builders just over
half-way through their project. | am
trying to locate all the other Duchess
builders so that we have the best chance
of completing our locos through mutual
support and bulk buying of some
outstanding items such as the boiler. So
far we are about 10 in number, but there
must be over 30 more that would benefit
from making themselves known to us.

It would be helpful if you could include a
short paragraph in Model Engineer’s
Workshop mentioning that they should
contact me at ian.gordon@peak-
translations.co.uk and | will ensure that
they have full contact with the other
Duchess builders and so they can share in
the mutual support & expertise, not to
mention locating whatever they still need.

lan Gordon Tel: Work: 01663 732074
Home: 01663 733693

MEW on Eba

| have been a Hobbyist
for many, many years. |
was 8 years old when |
received as a present a
model aircraft kit. (1 am now
67 years old.) Don't ask me how

| remember this, but | just do. For many
years | built and made model aircraft.

| was not so much interested in if they
could fly, | just like making them. | even
received a highly commended award at a
model engineer exhibition, | think it was in
1957 or 1958.

It was not until 1968 that | converted to
Model Engineering. | somehow received a
copy of Model Engineer magazine which
included the first instalment of Martin
Evens 5in. gauge Nigel Gresley. | was
hooked at once. Just at thattime | had a
little windfall, not a lot, but it enabled me
to purchase a Lathe, a Myford ML7, from
Mole in Watford. It cost me £82+ with a
few extras, like a four jaw chuck, a three
jaw chuck, a vertical slide and a few other
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bits. | think it was a used lathe, but you
could not see any wear. Well, | started to
build the Locomotive and did quite well,
until, yes you've guessed it, marriage,
home, children, etc. etc. The loco and
everything else was put as they say in
moth balls at my parents’ house.

For years, nothing happened with my
model engineering. | moved to Denmark in
1979, ('m still here) and in 1982 | decided to
move my long lost workshop that was in
mothballs at my parents’ house and take it
back with me here to Denmark. There
wasn't a lot of it, the locomotive chassis,
(rather rusty) the lathe, somehow showing
no signs of rust and a few rusty tools. Well |
established the items in an outside wooden
shed and became a model engineer again. |
didn't do much on the loco though.

Now to the point of this letter, time
passes and | came across the Model
Engineers Workshop magazine way back
in the 1990's. | have many copies, my
earliest being is number 3, so | decided to
see if | could make up the missing
numbers. | went onto Ebay to see if there
were any copies for auction. YES THERE
WERE. JUST TODAY COPY OF ISSUE NO
1 AT £32 AND NO 2 AT £26. Your
magazine is more valuable than GOLD.
Question, do you think it might be a
feasible item to include in your magazine
as sales and wants of the back and older
copies at a price that we old age
pensioners can afford. | think £5 for a back
number is reasonable, NOT £32.

James Symons by email

The Editor replies: Ebay is subject to
supply and demand. | myself have sold
back issues of Model Engineers’ Workshop
on Ebay and received £30 + for issue no 1.
(I have not sold any since becoming editor
as | consider it to be unethical.) If people
are willing to pay high prices for this
excellent magazine, they will. If anyone
has early copies of MEW for sale, please
send me details and [ will put them in the
Free Ads. No silly prices though or | may
not put the ad in.

Can you identify this?

Thank you for a most enjoyable
magazine. | am particularly interested
in I.C. engine articles, also articles on
casting. | attach some photographs of
a piece of equipment which | inherited
a few years ago. The item looks as if
it was an attachment for a Myford or
similar lathe. | would be delighted to
hear what it is actually intended for if
possible please.

Could you also please give me any
instruction on the use of the drill
sharpener shown in photo 3 on page13
of MEW issue No.1387?

Guy Greenwell

The Editor replies: If any reader can
identify this tool please contact Guy
through the editor. The drill sharpener
is explained in this issue.

—

Cheap Chinese machines
Before we do anything else | would like to
congratulate you for the excellence of the
publication you issue both in its structure
and contents. The only problem is that
there are not enough editions each year
and as soon as the next edition arrives |
can't put it down until | have read it from
cowver to cover.

| served my apprenticeship some 44 years
ago now as a toolmaker diesinker in the
automotive industry, however | was only a
practicing toolmaker for a couple of years
and then moved on to staff and ultimately
executive management positions. Your
publication has helped rekindle in me a
desire to return to metal working, together
with one or two other prompts. | am at the
quotation stage for the erection of a
madest 160sq ft brick workshop. | have
therefore started to research which
machine tools to purchase in order to

Model Engineers’ Workshop
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adequately equip my workshop. Of course
like many apprentices my first and
therefore most memorable experiences of
turning were in a training school equipped
with Colchester Student lathes, and
therefore my first inclination was to think
about purchasing an old Student. However
when | thought this through , | came to the
conclusion that | would have to spend circa
£1500 on a base machine and then possibly
as much again on refurbishment and
what's more it would take several months
of my time on refurbishing what is after all
the most essential of all the machines one
needs in my opinion. | have therefore
concluded that potentially the best course
of action is to purchase either a “Chester
Craftsman”™ or the identical Warco because
of course they are both made in the same:
“Chinese” Factory.

| note from the article on “Insert Tools”
in issue 138 that you yourself have a
Craftsman and | would therefore muech
appreciate your view on the suitability and
serviceability of this lathe, | note
particularly your comments about
disengaging "Half nuts” and reversing the
tool when thread cutting.

What about the doubting Thomas's who
keep on about cheap Chinese machines not
lasting or being up to the job, are these the
same doubting Thomas's who said these
cheap Japanese cars wouldn't last and were
of inferior quality (in the 1960s). If they are
then maybe we should reflect on the fact
that the Japanese make some of the best
and most reliable cars in the world (Lexus).

One other thing before | sign off, | have
read with interest the letters on “Machine
Vices” and seem to remember in my
apprenticeship being shown how to use a
“D Bar” to prevent work lifting in a
machine vice and am therefore surprised
that nobody has mentioned it! Or does my
memory fail me?

Jim Fitzpatrick by email

The Editor replies: | believe Jim is
muddling me up with Dave Fenner, the
previous editor. The Chester Craftsman
was reviewed by Mike Houghton in MEW
issue 85. This should be available as a
back number or photocopy from customer.
services@magicalia.com. Chinese
machines are made to a price but who can
afford to spend a fortune on a commercial
machine (still probably made in the same
Chinese factory) when Warco and Chester
do the same size of machine for a fraction
of the cost.

Tapping with
Elastlc alls
aving had arthritis in my
hands for many years, | found it
difficult to hold tap and die stocks.
To over come this | put a plastic ball
on the ends of the handles and it made
the job of tapping a lot easier.
Ken Widdall by email

Evening class in Kingston

| wonder if you would be kind enough to
publicise the Model Engineering Evening
Class at Kingston College in Model
Engineers’ Workshop? Details are as
follows: Milling, turning, cutting a thread,
welding or even casting - if you want to
learn about these processes and try your
hand at making something then the place
to do it is at the Mechanical Workshop
Skills & Model Engineering class in the
superbly equipped workshops of Kingston
College http://www.kingston-college.
ac.uk/.

Next term’s class will take place on
Thursday evenings from 18:30 (in
practice activity starts earlier!) to about
21:30 hours starting from 11 September
2008 for ten weeks until 20 November
(half term on 30 October). You can learn
skills at your own pace from time-served
craftsmen either by doing set exercises or
by starting a project such as building a
locomotive.

There is a multi-storey car park nearby and
some parking is available in the college
itself (for which a small charge is made).
Contact tutor Bryan Ruby at Kingston
College on 020 8268 2987 (or e-mail him on
bryan.ruby@kingston-college.ac.uk or
bmruby@hotmail.co.uk ) or Rhys Owen on
rhysyn@gooaglemail.com.

Rhys Owen by email

Irritated reader and
information wanted

You have just run a 3 part article rebuilding
a Myford Super 7. Was there really any
need to run this article so soon after an
already comprehensive rebuild had been
covered a very short time ago (issues 120
to 123). | have been a reader of the mag
for quite some time now and | find it very
irritating when articles covering what is
essentially the same material are run so
close together.

Constructive feedback

up all the time!

| have been a subscriber to Model Engineer’'s Workshop for some considerable time,
and felt | must write to congratulate you on your recent, varied cantent. Whilst | have
not constructed any examples of recent contributors work, | avidly read how they go
about their tasks, loaking particularly at their methods of work holding. The subject
has no doubt been covered many times, and indeed features prominently in several
publications at the basic level, but what | find interesting is the real life application
of the principles, as found in reference material. | wonder therefore if you would
consider running a couple of articles by your knowledgeable contributors, on the more
‘unusual’ or advanced work holding, for both the lathe and milling machine?
Additionally, | would like to ask your readers help, by giving constructive feedback on
a website | have recently set up (mid December 2007), whose aim is to share a
beginner's experience in model engineering, namely http: //www.mikes-models.com?
It is a website that covers my current projects, namely the construction of 2in. scale
Fowler traction engine, a 1.3cc Mills diesel aero engine and a recently self designed
chess set, in brass and aluminium, amongst other ‘one off’ projects that seem to crop

Mike Freeman by email

August 2008
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Could we have some more articles aimed
at say tool and cutter grinding, sharpening
end and slot mill cutters etc - using
various methods - preferably not biased to
one specific grinder such as the Quorn.

Also, | am looking for any information |
can get on the earlier Myford ML7 with the
Trileva attachment. | am planning a project
to model this machine in % or % scale and
as | don't own one of these, | am finding it
very hard to get any info. | have tried
approaching Myford but they are not
prepared to release any form of
engineering drawings, so if anyone has
any relevant information, it would be very
much appreciated.

Graeme Walker by email

The Editor replies: The original articles
appeared about 15 issues ago. The
feedback shows the current series was
very well received and at Harrogate, there
were usually several peaple looking at it at
any time. Can anyone help Graeme with
his Trileva request? A CNC cutter grinder
article is planned for the near future.

Saving money
Referring to the article on page 49 onwards
of issue 140. You may like to insert the
general details of the following in Scribe
a Line. | suggest that readers visit an
amateur radio mobile rally and buy the
components there, before buying at the
price shown in the article. | think they would
get the lot for £10 or less including the
transformer at a rally. Alternatively obtain
an ex CB radio power supply; they are 13.5
volts D.C. and most had big transformers,
rectifiers, smoothing capacitors plus
overload protection. Since the demise of CB
radio there must be lots of power supply
units tucked away in cupboards not being
used. Another possible source of supply
of a transformer unit is from electricians
/ shop fitters when they are refurbishing
dress shops, its quite amazing what they
throw into the skip. Dress shops often have
a multitude of these low voltage Halogen
lights in their ceilings and all are thrown
out. Regarding batteries keep friendly
with alarm engineers; alarm batteries are
changed every 3 years so lots are available.
My other comment is why bother to make
a bottom for cable entry, simply throw
out the duff Ni-Cads and use the box for
the cable entry it already has the power
connections built in. Finally read my article
on Zapping Ni-Cads in issue 106 page 22
then use the drill as it was intended.

| am very fortunate to spend a fair bit of
time in the South of France near Nice. |
wonder if you could put out an enguiry on
my behalf, asking if there is a loco club /
track, model engineering club and are
there any model engineering exhibitions
in the Cote du Azure region.

Ted Fletcher by email
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Window cleaning
Our window cleaner is using a system
that involves the use of “pure water”. He
produces this in a small plant by a system
called reverse osmosis. The windows are
cleaned simply by spraying this water
on the panes, giving them a clean with
a sponge on the end of the wand and
leaving them to dry of their own accord.
No messing about with a chamois leather!
When the droplets dry there is no sign
of them; if you do the same thing with
tap water you are left with white marks.
Presumably this is lime which in a boiler
produces lime scale. Since lime scale is
an enemy of clacks and injectors | wonder
ifitis a good idea to use water produced
by reverse osmosis in our boilers. | am
not in any way conversant with chemistry
but I know from reading previous readers
letters that some of your correspondents
are. It has been suggested to me that
probably the water would have no
detrimental effect on the copper but it is
possible that the silver solder may not
like it! | would be pleased to hear from
anybody who may know the answer,

Ron Bettell by email

Insert tools
First | would like to commend you on the
personal style you have adopted for MEW
- it gets readers involved. | do not spend
all my free time in the workshop but rather
do small projects from time to time so |
find MEW good reading between projects.
Lately | have started to favour insert
tools making the MEW series most
interesting. One thing that puzzles me is
the tip shapes used. | would have thought,
@ especially for production machines, it
would be of great advantage if the tip of
the tool was straight for say Tmm parallel
to the machine axis. With such a tool it
should be possible to get a very smooth
cut even with a feed of nearly Tmm.
Instead one finds pointed tips which
reqguire an incredibly fine feed in arder to
get an acceptable finish. Obviously the
1mm section could be slightly curved to

Tailstock collision
In making quite a few locomotives,
mainly 7%in. gauge, | too have suffered
from foul-ups between tailstock and top
slide as mentioned by Philip Antrobus.

It was not until | was making my last
two puffers (Bulldogs) out of about 60
that | realised that to set the top slide
over to about 20 degrees cured the
problem; so on both my lathes (at the
time: - Myford long-bed ML7BT and
Colchester Student mark 2) the top
slides were both set on 20 degrees
almost permanently. This results in
almost total clearance betwixt the two
parts mentioned above.

| do not wish to denigrate friend
Philip’s work on his Gibraltar toolpost
work in any way, for original thinking is
rare and very frequently invaluable.

Incidentally | took very great care to
set the top slides dead true and fitted
taper pins so that re-setting could be
done in seconds. For the Colchester, |
did the same thing for Nos. 2 and 3
Morse tapers.

Keith Wilson by email
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Lining up a drill

positioning of the work.

The following is submitted as a quick tip. It is a simple enough idea although I'm not
too sure how accurate it will be but given the sloppiness of my drilling machine (a
NuTool CH10) | think it is accurate enough.

When drilling holes on the drilling machine, | find | have two problems. The first is
that locating the centre pop accurately under the drill bit is difficult due to the shape
of the drill point, whilst the second is that lowering the drilling table to
accommodate changing to larger, and hence longer, drill bit results in loss of

To overcome both of these problems, | have two pieces of steel rod, about 40mm and
90mm in length. Both have a taper turned on one end with the shorter length being
tapered to a point. Both devices are used in the drill chuck to locate work in line with the
drill axis and are lowered down to the work requiring alignment.

The shorter piece has two functions; firstly it's pointed end is used to locate the
centre pop in line with the drill axis prior to using a small drill bit and secondly, to
locate a previously drilled hole under the drill axis by lowering the quill until the
tapered portion enters and fills the hole. The longer piece is used to locate a previously
drilled hole when the drill table has been lowered to accommodate longer drills. As
before, the quill is lowered until the tapered portion enters and fills the hole.

Peter Shaw by email

reduce the effects of misalignment and the
ends of the Tmm section appropriately
radiused for stress relief. | presume | must
be overlooking something or
misunderstanding the concepts or does
this idea get used in some way?

Talking of tool points, | also have views
contrary to standard practice for parting
tools. | have found that the only tool that
works for me is one which has the cutting
edge exactly parallel to the machine axis
and exactly horizontal and straight. | have
tried tools with concave, convex or no
ridges along the top and with all sorts of
angles at the cutting edge which all
produced poor results and normally
broken tools. | beliewve my approach works
because there are no side forces
generated and therefore no tendency to
wander, bind or smear. Again | would be
interested to hear if others have taken this
approach successfully.

Eckart Hartmann by email

The Editor replies: Tips are designed and
made for industrial use. Most industrial
machines finish turn at a high speed and
fine feed. This means that when you put
an insert tool to work on the humble
Myford or similar with a top speed
probably below 1000 RPM, you will not
get the same results as a commercial lathe
running at several thousand revs.

$rward pr0|echon
of lathe tools

This is a tip that may be obvious to
many, but took me a long time to work
out and | have not seen it written down
anywhere! When setting tools in a quick
change or indexable toolpost, we set
them to the same cutting height, but it's

worth taking a few extra moments to
set all the tools to the same projection
both forwards and sideways of the tool @
holder too. In this manner you can use
the same settings on the feed dials and
know that all the tools will cut to the
same depth. If you are doing profiling or
multiple roughing/finishing cuts it makes
life so much easier and quicker than
having to measure the workpiece and
reset every time you do a tool change!
It's only taken me about 20 years to work
this out............

John Whitby by email

The Editor replies: | have used this method
in industry many times but always set the
finishing further out and forward than the
roughing tool. Then if | rough, | can put
the finishing tool in and take the final cut
with a minimum of resetting and with no
alteration to the length stop.

| visited ToysRUs today

They sell 1 metre squares of thick rubber
matting as a mat to go at the end of a
slide; it looks quite suitable for workshop
use and only costs £17.99. Cut into two,
you have a two metre length by 50cm
wide of fairly thick, "perforated” rubber
matting, to keep your feet off the cold
floor, and let the swarf fall through against
cleaning up at a later date! It is much
cheaper than buying from one of the
engineering suppliers.

(Mot long before retiring, | was given a
load of similar plastic mats, which fill the
small space between the bench on one
side and the lathe on the other and the
mill/drill at the end so | only get cold feet
metaphorically!)

Howard Lewis by email
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The Sinsheim track will
be visiting the 2008 Ascot
Model Engineer Exhibition

We are going to make the 2008
exhibition even better than 2007

2.5km of the famous Sinsheim
track is coming to Ascot; but
where to put it? The mighty
grandstand was not right for
the track location. It is just not
big enough!

A number of options outside
the grandstand proved less
than ideal. Then a great idea
emerged. Immediately inside
the famous racetrack is a
service road that is used for
emergency vehicles during
racing. That would give a
great surface for the Sinsheim
track with its steel sleepers.

This should provide a
unique track in 5in. gauge; it
will run the length of the
straight in front of the
grandstand giving the scale
equivalent of main line
running. At each end there
will be loops to join the two
straights. To complete the
line, we will have at least one
turntable and a large
traverser, plus passing loops,
sidings, and so on. All
together we will have 2.5km
of track. Track experts from
Sinsheim will be working out

details of the layout with us.

Visitors will be able to watch
the action from the comfort of
the seats in the grandstand,
where the entire line will be in
view, and they can relax with
a drink and a bite to eat. For
those that want to get up
close, there is a foot tunnel
under the racetrack, which
comes out at about the middle
of the railway.

If you would like to run a
steam or electric locomotive,
some carriages, wagons or
passenger trucks, do please
let us know. We need to know
before September 3. There is
a short form, on the right,
which you can use (a
photocopy is okay) or just
write a note giving the
information requested or send
an email to mex.steam@
magicalia.com. Itis a good
idea to get your entry or
entries off as early as possible
as there is likely to be strong
demand for what must be a
limited number of places.
Entries can be made either by
individuals or organisations.

EINTERNATIGNAL MODEL ENGINEER
 EXHIBITION 2008

' STEAM AT ASCOT

: To enjoy the 2.5km of 5in. gauge ground level railway track from
1 Sinsheim please complete the form below (photocopies are fine)

i and send it to:

I

ENTRY FORM

| Model Engineer. MEX steam entry, Berwick House,
]' 8-10 Knoll Rise, Orpington, Kent BR6 OEL
1 Or email details to: mex.steam@magicalia.com

I

| NAME:
1 ADDRESS:

I

I

il

§E:

1

: WHICH DAY(S) WOULD YOU LIKE TO ATTEND

1 O FRIDAY 19 September
! 0] SATURDAY 20 September
] SUNDAY 21 September

1
| Brief details of entry(ies)

1
I
I
i
i
1
1

I

I NOTE

I It will be possible to bring vehicles direct to a steaming bay to unload/load.
| Naturally, current boiler certificates and insurance will be required. It would be

| helpful if you could send a photo of your entry(ies) for inclusion in our programme,

@ CLASSIFIED ADVERTISING

PLEASE TICK ONE BOX ONLY

WORKSHOP MODELS & BOOKS &

EQUIPMENT MATERIALS PUBLICATIONS SERMICES GENERAL
Namie . e et e e eeeeee D@E@ T
Post Code:.:......cmammaiunamsamsn Tl e sptimssin siamts 5 .
| =g o] | [N oS U PO TTD | (! [ORNSEE TR RNP T SRS~ 1 [ 7 L= | 1 U | o - RPN RS

Every effort will be made to include your ad in the next issue to be

published, but this cannot be guaranteed.

Advertise for FREE!

send your lineage (25 words max) to: mefreeads@magicalia.com Fax: 01689 899 266.

OR POST TO: ME FREE ADS Magicalia Publishing Ltd,
Berwick House, 8-10 Knoll Rise, Orpington, Kent, BR6 OEL

August 2008
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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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| 0845 450 1855
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g Where Quality Costs Les

(=g - JMICRO MILLING & ANGLE GRINDE
DRILLING MACHINE || (20 ad™
- ! -
® 150w/ 230v motor BALL oo0000
* Variable speed 100-2000rpm o9 fod . | BEARING e veere: foeiiad
: ;';Tésrmlmc!:p?uﬂ:r £187%. K a - * Huge selection of the,
end mil 10mm ® Table cross most popular tools

trawel 90mm, longitudinal (WTF¥] N Inciudes: o Ges requiator
lraxn&ggm " 5 - - . ; # Earth damp ® Face mask
I

# Welding torch

RycluE.IB-MHHS 800w

® Powiestul 3 dioptre

¢ j pe
® Adjustable spring =TT D RA I .ghvemu%tn?r;soms

balanced am for ) : le 3Hkg . - Ehreboard shelves

« Quick assembly wnit
o ..

] 1 TH ] 4 - :
® 150w motor : — < 84 URBO M“
® |ltra compact precision lathe: a3 w5t J0kg : . COMPRESSORS
= Vasiable speed control 100-2000pm b . J

£164.48 Inc.VAT
for - £176.25 VAT C
. nc. Clarke :
: 53;1# muEmg cutter - . o e :gggfﬂﬂ_‘\;‘( « Bigger Outpuls
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£599, ¥ 3 * Scraperiprbe hml Spa:e gun tp. ]
£703i ' ; 1bpce £1299 £15.26
) : £14.89 EI17.61
£19.98 £23.48
£1998 £23.48
£35.23

* (uick and easy lo

.l:ll'm DRILL PRESSES |

) [
« ghtoeigt oy 35 ; u- e sorne
Sl i A o - Titkes 045 ftod 1
Eucr;?:bdu.mlem 5y 1 s Y * Depth gauge * Chuck guards ) |
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INC VAT > aneher holes ol MODEL WATTS/ EX VAT INC VAT K. ol
CAB! =

LE SPEEDS

£120.98 £152.73 PRETTTR £10058 £120; Only 'u..h_tnmn__zws_ £3399 £3994
. .08 il TP 6130 / LS GRINDERS W[l s4098 £56.73
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# 1m fible drive e 40x accessoniesiconsumables ¥ ] £109.98 £120.23 9.-:'“
£139.98 £164.48 ™

QuaLTy
s:;l';‘[gen?:gh i Vi = . £149.98 £176.23

atomative’ R LY MODEL _ DE: : il 15008 £187.56 Wy

industrial ¥y MG : oy : ; Ti[]£189.98 £223.23 =
" . 4 ORI £379.98 £446.48

'.h-:!ud?sm’l't" skt table & woeklight

EX VAT INC VAT

£1499 £17.61
: : [ Lbuo £19.99 £23.49 Full range

£179% 211, 0 ' ] GRtonal 3 S wat £2699 £31.71 [l | of accessories

- : - ' : G5 SCERCUMR BT £25.99 £30.54

ST ¢ « Fobding and e Pk £11998 £14098 £2098 £35.23

B irames avaitable : i 100m £36.99 £43.45
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DIGITAL INVERTERS [
Basic 220 Volts input = 220 Volts output
These small and compact basic 220 Volt
output invertars allow you 1o run a

DUAL VOLTAGE mator from a single

phase supply, they come in sizes from

¥ HP up to 3 HP(0.18kW 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).

* %4 HP(0.18KW) £77.50
* 1 HP(0.75kW) £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 Volt 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 motors.

* 1 HP (0.75kW) £274.95

* 2 HP (1.5kW) £329.95

* 3 HP (2.2kW) £419.95

All of the inverters above are available &
as IP-65 units for applications where

dirt/dust or fluid ingress may be a | I
problem, these units have a built *
in mains power ON/OFF switch,

FOWARD/STOP/REVERSE selector and

» %2 HP(0.37kW) £94.95
« 2 HP(1.5kW) £189.95

a SPEED CONTROL as well as a digital Q* |
display and programming pad, please —_—
ring our sales office for pricing on any E L]

of these units.

Tel: 01773 811038

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
like 3 wire START/STOP control so they can interface to a
machings axisting pushbutton control, remavable 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('fs HP) up to
2200 Watts(3 HP), the 90 W
motor being one that's small
enough to hold in the palm of
your hand with a 3mm 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 £149.99

Fax: 08717 334875

DIGITAL PLUG & PLAY CONVERTERS,
POWER YOUR WHOLE WORKSHOP WITH
OMNE CONVERTER

These units come in sizes ranging from 5% HP up to 30 HP
and they will convert a single phase 240 Voit 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 a workshop ring main and are able to run
mare than ome maching 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 wirfng and
programming on any products purchased from
us, you can buy with 100% confidence that you
have the correct item for the job and that
you will receive all the help you need to get up
and running, this servie is available from
10.00am until 10.00pm.

You are not just purchasing a box from
Drives Direct!

All prices include VAT
Dvives Direct is a trading name of Drivas Directiinverters) LTD.

Mob: O7976 766538

Thinking of
building your first
Locomotive or starting
another one

-
7.4/4" Tich

See below
what we have
fo offer!

Dock Shunting Tank Loco 0-4-0 3.1/2"  Doris LMS Class 5 Tender Loco 4-6-0
7.1/4” 1366 GWR Tank Loco 0-6-0 3.1/2"  Rainhill Rocket Type Loco 0-2-2
5"g Dholpur NG Tank Loco 2-8-4 3.1/2"  Heilan Lassie LNER GNR Rebuild Loco 4-6-2
5"g Buteh LMS Tank Loco 0-6-0 3.1/2"  Rob Roy Caledonian Tank Loco 0-6-0
5"g  Chub Freelance Tank Loco 0-4-0 3.1/2" Miss10-8 MNER Tender Loco 4-4-0
5"y Simplex Freelance Tank Loco 0-6-0 3.1/2"  Juliet Freelance Tank Loco 0-4-0
5"g  Springbok  LNER B1 Class Loco 4-8-0 3.1/2"  \Virginia Old Type American Loco 4-4-0
5"g King John  GWR Tender Loco 4-6-0 3.1/2" Maisie GNR Atlantic Loco 4-4-2
5"g Dean Goods GWR Tender Loco 0-6-0 3.1/2" Cityof Truro  GWR Tender Loco 4-4-0
5"y 22541 GWR Tender Loco 0-6-0 3.1/2" PV Baker Freelance Tank Loco 0-8-0
5"g Firefly GWR 4500 Class Tank Loco  2-6-2
5°g Mogul GWR 4300 Class Tender Loco 2-6-2 2.1/2"  Southern Maid LMNER K4 Class Tender Loco  0-6-0
5"y Peckett Saddle Tank Loco 0-4-0 2.1/2"  Austere Ada Freelance Tender Loco LBSC 2-8-0
5"g Twin Sisters LMS 2F Class Tank Loco 0-6-0 2.1/2"  Olympiade LMS Tender Loco 4-6-0
5"g Pansy GWR 5700 Class Tank Loco  0-6-0 2.1/2" Dyak LNER K4 Class Tender Loco  2-6-0
5"g Tich Dock Shunting Tank Loco 0-4-0 2.1/2"  Purley Grange GWR Tender Loco 4-6-0
5"g  Combpyne LSWR 415 Class Radial Tank 4-4-2T 2.1/2"  Fayette Pacific Anglo-American design 4-6-2
5"g Nine Elms  LSWR A12 Beyer Tender Loco 0-4-2 p
5" Salisbury LSWR 480 Class Loco 4-4-0 | e If you are thinking of starting a new Loco or

. . finishing one you started years ago, give us a ring

3.1/2" Britannia  LNER BR Pacific Loco 4-6-2 | for an itemised list of any of these Locomotives.
3.1/2" Molly & Mona LMS Tank Loco 0-6-0 | o ay castings can be bought as complete sets
3.1/2" Cant. Lamb Copy of original Invicta Loco 0-4-0 : ; b
3.1/2" Petrolea GER Tender Loco o.4.0 | orpart-sets to suit your circumstances. « Look out ) -
3.1/2" lris GWR Tender Loco 0-6-0 | for our other adverts for all your Model Engineering requirements

* Tel: 01327 878988

e Fax: 01327 876396
Web site: www.modelmakingsupplies.co.uk

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

¢ E-Mail: peteglr@ébtopenworid.com
Send 6 first class stamps for catalogue & Price List

OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 9.00am - 12.00 noon
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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 Hotll ne: 01803 326430 catalogue,
ALWAYS AVAILABLE ~ Website: www.tracytools.com  email: info@tracytools.com

MODEL ENG TAPS & DIES SET (2 Taps sach Yy % 40, Yo x 40, Vg x 40, "o x 40, Ve 40, ¥ x 32, Y x 32, %, (S APS £20 SE] DIES £20 SE]
2 mmmmgumg :.:n'xxxmu.xm’r.:wu..:n'n.xm‘msz x40 | _TAPS £24 SET DIES £24 SET
a ugp_sgr_pggmmls_u_mimu 1,2,34567,80 1084 S - | TAPS £20 SET DIES £20 SET
4. 26 TPI TAP SET (2 Taps each size) & 26 TP| DIE SEV (CYCLE OR BRASS THREAD) ', X 25, "o X 26, Vs X 26, 1 % 26, 1 X 26 ~ | TAPS £20 § DIES £20
5. BSF TAP SET (2 Taps each size) & BSF DIE SET: s, s "' s 1| Taps £20 SET DIES £20 SET
& BSFTAP SET (2 Taps each size) & BSF DIE SET: . ¥y %y s 1 | TAPS £20 SET DIES £20 SET
(2 Taps each size). Vg g i, T, o g Uz | 74PS £20 SET DIES £20 SET |
8. BSW TAP SET ‘each size) & BSW DIES: "y, s, s, g, 1" “ | TAPS £20 SET DIES £20 SET
9. METRIC COARSE TAP SET each & METRIC DJE SET:2,3,4,5,6,7,8,9,10, 12 m/m 3 TAPS £20 SET DIES £20 SET
10, METRIC COARSE TAP SET each size) & METRIC DIE SET: 14,16, 18, 20, 22, 24 m/m TAPS £25 SET DIES £25 SET
1. WFMWWW@MMMHWM 0to 12 UNF or {- tzuuc TAPS £20 SET DIES £20 SET
TAPS £20 SET DIES £20 SET |
: size) & DIE SET < | TAPS £20°§ DIES £.
14, HSMHPESEP‘-’; A ) !,w 12Tg,|§eammel 1| TAPS £30 SET TAPS £25 SET
5, mmmmsas;msmma Iz mfm}TAPS&!JIES § 0) TAPS £20 SET DIES £25 SET
b HETRN 1 b 5izes m) T & (&) TAFS £20 SE | DIES £25 SET
w- m..'a iy Y, 'f»,'frlutmr‘mHSM 8, 10,12 mim] £25 EACH SET
T (THE |'"| g, M, Yog, W, e, "] 00 (MM 3,4, 5, 6,7, 8,10, 12 mim] £20 EACH SET |
_aa_m,f,_f /
20.COUNTERBORE SET e, s, e, Y, 'he, '] OR [mim 3, 4, 5, 6, Bnﬂ] £30 EACH SET
21, REAMER SET STRAIGHT SHANK) .. Tra, i Ve !m. r.ﬂ, 2,3,4,5,6.7.8,10,12 wi] £30 EACH SET
22 JUS SIZES BETWEEN 7o - FAIGH IR EEL0T
23, Wo. 3 @22, Wo.4 5 6mI@ £
T s ETZSET

o
OLES) 7, !J...,‘F. e, Vo, Toa, Vs DI

OPLITE CEAR CUTTERS A EFNE S R B TR N
PIN REAMIER SET. "/, V., J.ru Thea, Y, ¥z, “f.. ¥i, s, U..[ID

M.EME M‘.ﬂ!l’.lﬂ! Emu !-‘)DMH'EE’R 0 BORING TOOL) 5 THREADED SHANK @ ms, WITH CARBIDE TIP
l' l'. SET OF 8) 'V, SOUAR Hn]h 'i'l'l

2. CENTRE RILL GAUGES, VP “TTER, NUNBER @ £4 E
34. mm.smw,srmm.,lf. =r.,ff.| DuOEIISEr DRILLS BELOW "/, DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES = ALL SIZES
J5. 0. HicH SPEED ORILL P 70 7 07, (G B USED FOR BORING BARS, 0A SWALL TOOLBITS @ £5
J36.  INDEXABLE TOOL HOLDERS s SHANK OR '/ SHANK ﬂflﬂmmwmmw
37. ) WITH BLADE. V. @ €8, @ £13, 2 @ £14, s @ £14,7, © £16_EAGH |
o i Ll
] L2 M ARBOR i @E7. %, G £8, ' @ £10

tion of Dovetail, Batlnoss, Concave,Spotacer,Braches, Knurt,Crde Cenres, Oyl Tags & i, Soig Bars, Lt and Tap & D, Wiling BRITISH

POST/NVAT " Catters, Reamers, Countersinics, Gear Cutters, Sitting Saws, Acme Taps, Dichead Chasers, Sacket Reamers. Thess are mailabl between 50% & 75% off st price WARRIOR

| 3 411\ Owen: Monday to Friday am to Spm — Wed + Sat to Noon P by return. Ov PEP P:0.A.  Send for new complete Catalogue (Stamp Please) BRAND

’%bby store.com

BUY TWO BOOKS FROM THE WORKSHOP PRACTICE SERIES AND GET ONE FREE!

Buy any two books from the 42 titles available
in the Workshop Practice Series and receive

another absolutely FREE!

i
Choose any FREE
book from 42 titles!

Visit www.myhobbystore.com to view the
full range of titles in the Workshop Practice
Series. Buy any two books and choose

one FREE! Please quote FREE WORK-
SHOP PRACTIGE BOOKwhen ordering

ORDER YOUR BACK ISSUES OF MODEL ENGINEERS’ WORKSHOP MAGAZINE ONLINE! QAN L R L 2

—| ‘ MEW200841_p063.indd 1 @ 207108
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AL advertisements  will  be inserled i the st avallable issue.
There are no r for ¢ Al must be pee-paid
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MODEL ENGINEERS’
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www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

Shop on-line or call us on 0116 269 5693 for our New Catalogue No.5

SMOOTH, QUIET, HIGH PERFORMANCE
VARIABLE SPEED CONTROL FOR YOUR LATHE OR MILL.

i e
ey un-b---vuw

= Power Range: s, Uy, P 0ad .

| + AMAZING 10 YEAR WARRANTYIII!
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= Carr's Solders =

Cadbury Camp Lane, ‘
Clapton in Gordano, Bristol. BS20 7SD
Tel:01275 852 027 Fax:01 275 810 555
Email: sales @finescale.org.uk
www.finescale.org.uk ‘

WWW. MAXITRAK.CO.UK

3R Joluli ofuli CE'S
3 Axis CNC Kit

Whether you are building your own CNC Machine/
converting an existing machine or you have simply
bought a kit, we can help | The Routout 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

# Easy LPT Breakout Board
% Free Routout - Linux EMC CD

{Or add mach 3 CNC for £85.00)
We can also
Only £79.99 *to Dver

pawer Siepper Motor Drivers
Tel (01269) 841230

for larger machines such as
meepu't’! hm s litfle as
Order Online www. routoutcnc.com
64

MEW200841_p063.indd 64

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

Myford

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@myfurd.com

Small Machme Tool Ltd.

Cowells

www, cuwells com
Manufactures of high precision screwcutting lothes,
Bmm horalogical coller lathes and
milling machines, plus comprehensive ocwessory range.
Tolk directly to the manufacturer

Fieldsen

miniature engineering

Patterns and casting’s
made to your individual needs
Contact: Peter Fieldsend
Website: www.miniature-engineering.com

E-mail: info@miniature-engineering.com
Telephone: 07521212792

'IEIHEIE 3 Axis 190 ENC |

Router

Compact Footprint: |
680mm X 800mm .

Work Area: 600mm X 720mm I

Cutting Area:

X= 460mm 1

Compmlhle with Mach 3
' Low Maintenance

| Only £1300.00 Inc. % Days Training |
! Tel (01269] 841230 or |
| Order Online www routoutcnc.com

GLOCK CONSTRUCTION & REPAIR
Books by John Wilding and others
Free Catalogue
01420 487 747

www.ritetimepublishing.com

_Folkesione

Englneerin g Suppl es

outstanding range of materfals,
% quullly small tools for the model unglnaer

www.metal2models.btinternet.co.uk

Tel:01303 894611 Fox:08707 625556

THINKING OF SELLING YOUR LATHE
MILL OR GOMPLETE WORKSHOP?
and want it handled in a quick,
professional no fuss manner? Contact

David Anchell, Quillstar (Nottingham).

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services

Machining for Model Engineers
From drawing, sketch, pattern etc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

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

Model Engineers’ Workshop

1/7108
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SPECIAL
OFFER

£770

PmsmMHﬁTWMmrmtﬂmm&Mswm ottsh
odes (b Mw&wmﬁ:«w&w 1o change without nostice,

THE TOOL BOX

hand & hght machme tools for all crafts

For the best in use

We al 1ase g IR

ay ‘I anc

Open Monday - Saturday throughout the year

Colyton, East Devon EX24 61U
E-mail: info@the toolbox.org.uk

BOOST PHASE CONVERTERS

The UK’s most advanced

phase converiters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

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

BOOST HAS BEEN MANUFACTURING
PHASE CONVERTERS IN THE UK sinciE

VENSON
NGINEERING

D.16 12" face plate (Triumph 2000) £90
Boxford V.S.L Lathe, lots of tooling and full collet set...........................£1600
In excellent condition, 1 %" spindle bore

B VNG Nead N0 TABSROK ... icuesieskesiseseessnsasassssrssssssssenisssasinsssssises £120
Colchester master, roundhead, in excellent condition..............ccceuuunne. £1400
4 Foot treadle guillotine, modern machine cut 1/5mm, good condition..£450
Union graduate bowl only wood turning lathe 1 phase..............cueeenn: £400
Bridgeport milling machine excellent condition............c.ccrnmcinas £2200
8" cap ajax power hacksaw. e
Denford Viceroy lathe with gear Box...........oceevevvvcvcsieneres sonsesssrisssnee £850
Kasto 8" power hacksaw modern MaChine............c.covereercueiseeensenns £375
Wadkin horizontal surface grinder..............

Harrison vertical Mill 85 NEW.............c e verssmsesssemssssssssssssssssssmssesss oo £800

2 off Tom Senior m1 milling machines 1 single: phase............... Each £1200
1-3 phase good condition

Viceroy AEW milling machine 30int good condtition............c.ccoveveeerrees £1200

Model Engineers’ Workshop

BG1224 Lathe

Tel/fax: 01297 552868
www.thetoolbox.org.uk

HicGH QUALITY =
1957

Machine Sales

DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE
| More machines always in stock. Tel: 01274 402208

MODEL ENGINEERS’
e S B e e e e

vme = www.toolco.co.uk

Tel: 01452 770550
Email: sales@toolco.co.uk
View our full range of machines and

equipment at our Stroud Showroom
Impartant: Phone for opening times before b'awIIIngJ

TAPS & DIES bt eninees

] Clurerisuppben 27 years - EXCELLENT Quality
b4 Bnlish qualm HOS taps & dies (better then HSS) cuts stainless
A\\"-\Ill}mnnmg.ﬁ]’.[ types/sizes: BSW.BSF, UNC,UNF

“H\I‘H\H NPT, BSCycle,WF,BSB, BA, Urndﬂ':‘n"

Ohver 1000 Wooden-haves
British-made (designed by us) &‘d

s M ALL above types on the shell

© 5 3boves= MES (o) + ME (270
=1 e +mq‘.ijprj covers EVERY type & size
TEEOLT T o odelEnglaps & s
MES = IBSA2316,7/3214.932,516.38,7/16,172 (all 40tpi)
ME# = SELVI6ARA9/32516,V8,7716,172 all 324pi)
BAJ =0,1,2,3,4,5,6,7,8,9,10 (ask for prices or se6 websile)

Meetal-boes (designed by us| with T or § or B or dies:-
MEt= 118+316+1H4+5/16+38+7116+112 (al 4Dipi)
ME2= S2FI1GH A NG DB 71164172 (all 32891)|

3

TAPS: 1 bor=£30.80, 9 box=£23.10, 36 box=£19.40
DIES: 1 box=£49.00, 5 b=£36.75, 15 bou=E301.87

W.M.MWM:_‘- {

1msdaﬂmml s @
Also: Drils, Reamers, Endnmills, Soldrils| g
Sliting Saws etc - No Minimum order | g g2

www.tapdie.com ﬂ ® 3l

THETAP&DIECO
445 West Green Road, London N15 3PL - UK
Tel: +44 (0)20 88881865 Fax; +44 (0)20 83884613

Gompound x-y table, English made in excellent condition, ... £329
suit large drill

Marco Broach set — boxed as new small Set...........ccoce everireineecanes . £150

Eagle Hand Op' surface grinder excellent condition...........ccoc.. vecnees £750

Eagle Hand Op' surface grinder with Opti dress and mag...........cooueene. £845
chuck - superb

Elliott ‘o0’ Omni Mill 3mt Quill vertical and horizontal mill.................. £1450

Tom Senior Milling Machines with head - various to choose from....... £700

Reglan Lathe — vari speed (2 x plastic change wheel broken).....
90° Head for Bridgeport (M head).............co. coveesurmns sencssmsesnsmussassennen
Colchester student Tailstock Turret R/H.........ccooocvcoreniescccovenseiiasssnnene
2MT Clarksan Avto Lock Milling Chuck like new.
Colchester student RAH — 3PT Steady.........cco.coveeuensevennnrsvessninsinsinns
Genuine Dixon Toolpost + 3 holders for student Lathe..............cccovuee.

— Excellent Condition

WE ALSO PURCHASE QUALITY MACHINES & TOOLING

Mobile 07887 535868 4 Duchy (rescent, Bradford, BD9 5N)

65

@ 177108

10:24:40 |
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HOME AND WORKSHOP MACHINERY
. Genuine Used Machines & Toolmg

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
| www.homeandworkshop.co.uk stevehwm@btopenworld.com

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm §
10 minutes from M25 - Junctmn 3 and South Circular - A205

Myford Super 78 t ed
u':den:lmd *%?ﬁ:miiﬂ:nd ]

JUST IN!!
Harrison M250 5" x 30 lathe

Myford /Boxford

Accessorles )
Myford dividing head £395 -
Boxford dividing head £895 Boxford 1130 5 1/2° x 30" + stand

Myford vertical slide £100- £245 =~ - o
Boxford vertical slide £345 - £425
Myford 6" 4 jaw chuck  £90 - £140
Boxford 6" 4 jaw chuck £85 - £125
Myford collets boxed £275
Boxford collets + draw bar  £175
Myford fixed steady £90 ks ; :
Myford travelling steady £40  Surfuce plates 12" square fo 36" x 4™ |
Myford 9" faceplate £45
+++ loads more NkE
ock 10
S' || dﬂllyl
D

Elllol '00' Dmmmlll, one of the Iml
ones yel!! verfical and horizontal

Transwave 5.5hp rofary converter os new

used in the film indusiry!

BCA MKIT1 ji Eg Iwrer + molor

uu"{iu?wr i

1L L]”

FREE UK DELIVER
on this meter

raver com pla?e wﬂh choracers,
plastic, templates and more

i : . Orover anil
Boxford drilling (pedestal ) mnthmes Lk

Myford Svper T8 ke * poarbe
*pnﬁ:lercr?;:'feedihlurdg:&bed

Myford 1S vertical milling machine / RS faper i p"""'”_h' _md Tom Senior 'E' Type milling machine

Smrrme 1855 240 vlis bundsw 18" SIP 39" h.@ lsstad IMT

throat / 5 speed / non ferrous Union Rishton 1 phose grinder (ex. MOD) Milling/Drilling ground X-Y table

} PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
[Q_EE DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just a small selection of our current stock photographed! e T
We have wood lathes, saw benches, bandsaws, morticers and Record vices etc - large selection! Multico moriiser

ME200830_p115.indd 1 (@r 27/6/08  15:30:27 ‘ |



Lurem Universal woodworking

Hunton Universal 12 /12" throat press machine No.CZ60N

\ | _‘

- ERE

Gear involute cutters 'More just iin'

@

R4

Myford ML lathe MG ool grinder

PRICE

Clorkson 40INT collet chuck + collefs Bumnerd Boxfford 4jaw chuck
{we have IMT-5MT and 30INT to SOINT in stack!!) {more variations oveilable)

P\ J .
Microball [me;] mm{ﬂlﬂ:ﬁ (imp) m?g.{ m Qﬂﬂlﬂ]

300mm boxe

cmagasIFINRREE
F
| — —

1

~3 | . *: ?, - .
Moore and Wright 0-1" / 6" depth mics Himiﬁzgllhli:;npmiui} U!este?;f%n;ddﬁw] Chule@l_lrl:n[’mi/imp]

e

Tom Senior slofting heod Horrison L5 fravelling steady Van Norman 944 baring bat ket

(LSA, L6, Student, Moster also)

I]i:lm; toolposts to suiichester
Mascot (others available)

1

~yiae
1

-

Pooles hnﬁznntnl.m.iling machine Burnerd 'l[l". D13 & D14 collet chucks Engine.- Flat

RIH vertical linisher + built
in exiractor

Denford Viceroy buffer's

MEW200841_p067 indd 1 @r 2/7i0a 11:02:51 | |
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H110 BANDSAW p CHAMPION 16V
‘.Sge&iral _ ' MILLING MACHINE
Variabia Spaed
PP Angled milling Head
1 1 - Adpstable Gib Strips

Quill Fine Feed
Standard

Accessaries
Drill Chuck

Spanears
Drawhar
[ | Alon Keys

Digital Spindle Speed Readout = H; and
Ground Ves Bedways « Ofisat Tallstock » Variable
Spindle Spesd » Mtric & [ reperial Theead Cutting =
Longitudinal Porwer Feed = Cast Iron Construction

Distance betwoen Centres  400mm m %‘.
Swing 210mm e e 10088 % timm

055 & 410 % 500mm
BAM-SAAHI 10

12" Multiformer

Bending Gapacity { Mid Steel)

1mm

Features

Shearing Thickness (Mid Stee))  0.6mm 1.5HP Motor = Matrc or Imparial Mathinas = s .
Max Banding Length 305mm MT3 or R Spindie Taper « Head Swivels 90 degrees = Depth Gpeed G'i M?‘u
Rloling Tickness. frun I T3 DN e S e Hesd Large T S+ Wi Spcle Speee R
Weght 45kgs e g ‘Standard Ascoessories

Machine Work light = Central Lubrication m Ol Chisck » Dl Ol Ao+ Chiek Ciaed

* Maching Stand « Tabls Guard « Drambar « Maswal &
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

Al prices include VAT. Delivery Free to UK mainland — excluding certain Scottish postcodes. Prices valid for duration of this issue only. @ . m

Chester UK Ltd, Clwyd Close, Hawarden Industrial Park CHESTER CH5 3PZ
T:+ 44 (0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email: sales@chestermachinetools.com

SOUTHERN SHOWROOM TPH Machine Tools, Fairview Industrial Park, Rainham ESSEX B18 5PN T +44(0) 1708 523 916 chines@tpmach couk

— D




