WIN 2 x 500m| BOTILES OF METCUT MCT LIQUID /¥
Advanced Metal Cutting Lubricant courtesy of Morris Lubricants e’
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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm Bé
Centre height 110 mm D6000E P

Power 1.4 kW, 230 V, 50 Hz
=|Spindle speed infinitely variable

45 - 2300 r.p.m,

Feed 0,085 and 0,16 mm

— ——————Centre distance 500 mm
l.e L D3000E Cenlire haight 110 mm 2 . ; :
i Power 1,4 kW, 230 V, 50 Hz -
Spindle speed infinitely variable #
45 - 2300 r.p.m
= Feed infinitely variable 0 - 250 mm/min |

= - Longitudinal X-axis 600 mm
ege Passoe i. Transverse Y-axis 140 mm
Vertical Z-axis 280 mm

- 53000 } 5 YEAR WARRANTY St s minu o
(5 B On ALL Wabeco Machines Bl il
: | I [D6000E High Speed

¢ |Centre distance 350 mm

Centre height 100 mm

T —— |Power 1.4 kW, 230 V, 50 Hz
E— | Spindle speed infinitely variable

45 - 2300 rp.m

Feed 0,085 and 0,76 mm

b Centre distance &00 mm

Centre height 135 mm

Power 2,0 kW, 230 V, 50 Hz

Spindle speed infinitely variable

wa beco 100 - 5000 r.p.m.
CNC machine tools Feed 0,085 and 0,16 mm
are offered with a variety
of CNC control and ———— R
ftwa * These lathes are incredibly quie
&0 re systems, and and the speed adjustment is excel-

can still be used as lent; no pulleys or belts to worry
manual machines. about. *

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.

GC-D000 E with safoty Wabeco machines are quality rather than eastern quantity.
maclf.\:-e u.:b:w:nd integrated See our web site for details
:r;ou:nioQ a m‘"‘:a P.m Mgchme Tools l:td
P anad ba"'s:"“"u . 17 Station Road Business Park
Barnack
Stamford
Lincolnshire
PEg 3DW
Tel: (01780) 740956
Fax: (01780) 740957

HObbymaSChmen Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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i I B ON THE EDITOR’S BENCH

Dave Clark's commentary.

HOW TO MAKE A FILING MACHINE

Harold Hall makes a useful machine

HOW TO MACHINE CASTINGS
Harold Hall makes a Keats Vee Angle
Plate from castings.

FITTING A ONE SHOT LUBRICATION
SYTEM TO A MYFORD LATHE

Tony Jeffree lubricates his lathe.

GNG MILLING - ENGRAVING
ON THE SIEG KX1 GNC MILL
Mick MNights makes a roll of honour.

FIRST STEPS IN 3D DESIGN

Linton wedlock looks at modelling belt
and chain drives.

3 MORSE TAPER TO
3C COLLET ADAPTOR
A project for manual or CNC lathes.

WORKSHOP EQUIPMENT AT THE
MODEL ENGINEER EXHIBITION

Dave Fenner looks at some of the exhibits
at Sandown Park.

COMPETITION

MACHINING TOOL BLOCKS

AND A REAR TOOLPOST FOR

THE MYFORD SERIES 7 LATHE

Mick Knights adds a tool holding system
to his new Myford lathe.

FLYCUTTING OF RADIAL FORMS
Mick Knights continues his look at
flycutting tocls.

SCRIBE A LINE A homemade filing machine.

Letters from readers. See article on page 12.
Photo by Harold Hall

CONVERT AN ANGLE GRINDER

INTO A COMPACT DRILL FOR

RESTRICTED ACCESS

Dyson Watkins modifies his angle grinder.

SUBSCRIPTION GIFT!

lenses and it is ideal for small work in the workshop or
maybe even for reading Model Engineers’ Workshop!

Mach 2010 www.model-engineer.co.uk

HEADBAND MAGNIFIER ) | w-

Please see page 10 for our latest SUbSCI'ipﬂOI'I offer. Hob Ho v MAKING 3¢ COLLETS

This is a headband magnifier with four different

YISIT OUR WEBSTE www.modelangineerco vk




t’Ro bert W. McCreery

The
| s
5&&&&75
ObD-TIME
MACHINISTS

s

{odel Engineer ’i':u..rl.r In Mimature

YA

Tricks & Secrets of Old-Time Machinists
Tricks & Secrets of Old-Time Machinists Vol. 2
Tricks & Secrets of Old-Time Machinists Vol. 3

If you were on the shop floor of an engineers, anywhere in the English speak-
ing world, some ninety or so years ago, chances are you read AMERICAN
MacHiniST MaGgazINE whenever you could get hold of a copy - it was THE
magazine of choice for practical engineers. ©One of its most useful features were
Hints and Tips provided by the readers, all experienced machinists, and these
books provide a selection of the bumper number that appeared in 1916 -
around 100 of them per book, the vast majority illustrated. They show how
engineers from 95 years ago used simple tools and materials to solve often

complex problems, along with their number one tool - their brain 2 i g ~ G : ‘ &
(and a willingness to use it)! And the ideas are GOOD! Don't q—rusc}'mdum ‘“!T‘EP,P‘“(W Model £ "ﬂlﬂfﬂ?. :Nli?dtr
£ 950 let their age put you off, as only a few have dated, most uwmng Socteties, Associations, (E\:’Iihfﬁ("lls.
- being as useful now as the day they were written. Many s
each or of fhese articles deal with machines and parts larger ’T’ 1!111.‘{![ Co s (’?ﬁ M( ) C&”s"' & vmmqe \'J“&
£25 80 than the norm for model engineers, but it is easier to .5‘10“3/ llﬁ tions &ﬂ&‘ o thcgenm‘n pubﬂ;.
z scale down than scale up, and it is the underlying idea
for all 3! that counts. More useful ideas than we have seen for

linc UK P & P)

First class mgmu ring skills are used to pn"dun
fine & intricate machines and tools

Q Mail Order [no stamp required in the U.K.] to:- 28 Gransha Park. Londonderry BT47 6TY

E| CAMDEN MINIATURE STEAM SERVICES Tel: (0044 from R.O.I) 02871860212. Mob: (0044 from R.0.1) 07724738766.

FREEPOST (BA 1502) Rode Frome Somerset BA11 6UB Email: rmecreery @btinternet.com.

Tel: 01373-830151 « Fax: 01373-830516 www.engineeringinminiature.com
Secure on-line ordering: www.camdenmin.co.uk

years - and at a great price! Each volume has 96 well
illustrated pages. Paperback.

The Diamond Tool Holder

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

» Simple resharpening angle to the work piece. Due to its design, all the clearance angles for general purpose cutting
are pre set; only the top face is sharpened. This is simple to achieve on any bench grinder
using the grinding jig that comes with each tool.

* Roughing and

finishing cuts
Four sizes are available, from mini lathes up to full
size tool room lathes. All holders come complete with
grinding jig, hex key, one square HSS tool blank and
detailed instructions.

e Square shoulder facing

¢ Round nose work
(using round HSS)

* Point radius

* No special cutting
tips needed

* 550 & 60° Thread cutting
(using same jig)

* Tool bits easy to replace

Before ordering, measure the height from the
tool-rest landing to the lathe centre. This is
directly related to "Dim X" which is the minimum
setting of the tool bit in the holder. The tool can

be packed up to suit higher centre heights. Select

the type that suits your application.

Grinding Jig
For more information and ordering, visit our website at pép‘(sm —— L;N'; 5 gim x(”‘” T?:' :" Slzn :H'f:o
- " . ini Lathes, Sieg) 52 x 9.5 x 9.5mm mm " " Square 54,
eccentrlceng’neerl ng-com'au A8 (Myford) 77 x12x 11mm 8mm (5/16") 1/4" Square £67.00
UK Sales - Cheque / Money order payable to A9.5 (Southbend)  77x12x13mm  9.5mm(3/8") 1/4"Square £ 67.00

T Sneesby PO Box 855 Lancaster LA19FQ Lancs B16 (Colchester)  77x14.3x 15mm 16mm (5/8") 1/4" Square £ 69.00
Telephone: 01524 751731 Price includes UK postage.




Arc Euro Trade

Unbeatable Value Engineering Products by Mail Order

One Shot Lubricator Flttmgs

- - - T
A: Pull Handle T u’u"m 8
Qiler b %:I:g
",“ : Guard

Sl 5 &
- Banjo Assy. B:
Straight

ez igh

tar

—

_ Adaptor
L: Junction Bars gm,;”"’" F: Plug *
2 Way - -
- . I Q 1y Eompresslon gohnsae:
‘ 3 Way & 4 Way Sleeve \.’:! e A’ ‘\‘
Pull Handle Oiler - 180ml reservoir - 3ml/shot with 90° 084-025-00760 |Ferrule for spring ends - Pack of 6 £2.00
A iiis 02200001 Hose Adaptor M8x1.0 (F)* E 084-025-00602 |Junction Bar 2 Way - M8x1.0 (F) £2.95
B | 084-025-00200 |Straight Hose Adaptor - M6x1.0 (M) - M8x1.0 (F) £1.00 084-025-00603 |Junction Bar 3 Way - M8x1.0 (F) £3.25
C |084-025-00250 {90° Elbow Hose Adaptor - M6x1.0 (M) - M8x1 (F) £1.25 084-025-00604 |Junction Bar 4 Way Single - M8x1.0 (F) | £3.75
D [084-025-00300 |[4mm Compression Bushing - M8x1.0 (M) - Packof 6 | £3.00 084-025-00606 |Junction Bar 6 Way Single - M8x1.0 (F) | £4.95
E |084-025-00350 4mm Compression Sleeve (Olive) - Pack of 6 £1.00 084-025-00608 |Junction Bar 8 Way Single - M8x1.0 (F) | £6.95
F |084-025-00400 |Plug - M8x1.0 (M) £1.00 084-025-00610 |Junction Bar 10 Way Single - M8x1.0 (F)| £8.95
G |084-025-00500 |Banjo Assembly - M8x1.0 (F) - M8x1.0 Banjo Bolt £2.75 084-025-00770 4mm Tubing Clip (1 Tube) - Pack of 4 £1.00
084-025-00099 |AJBOO Meter Unit Assembly - M8x1.0 (M) (smallest) £2.95 084-025-00780 [4mm Tubing Clip (2 Tubes) - Pack of 4 | £1.00
H 084-025-00100 |[AJBO Meter Unit Assembly - M8x1.0 (M) £2.95 084-025-00790 |4mm Tubing Clip (3 Tubes) - Pack of 4 | £1.00
084-025-00101 [AJB1 Meter Unit Assembly - M8x1.0 (M) £2.95 084-025-00800 | 6mm Tubing Clip (1 Tube) - Pack of 4 £1.00
084-025-00102 [AJB2 Meter Unit Assembly - M8x1.0 (M) (largest) £2.95 084-025-00810 |6mm Tubing Clip (2 Tubes) - Pack of 4 | £1.00
| | 084-025-00700 [4x0.75mm Nylon Tube - Per Metre £1.00 084-025-00820 6mm Tubing Clip (3 Tubes) - Pack of 4 £1.00
J | 084-025-00750 |Spring Tube Guard for 4mm tube - 6 Metre length £12.00 || * Requires compression bushing & sleeve - (F) = Female - (M) = Male

See Tony Jeffrey’s article in this issue on adding a
One Shot Lubrication System to a Myford ML7.

To save customers having to state each and every part number for this project,
we have created a new product code which covers all the parts
and quantities mentioned in the bill of materials.

084-025-10000 One Shot Lubrication Parts for Myford ML7 £160.00

Solid Carbide Engraving Cutters
30° included angle
060-280-28100 - z1/8"
060-280-28200 - g6mm

Vectric Cut2D

cut2D is an affordable, easy to use CAM package that
| creates high quality CNC toolpaths for virtually all CNC
machines. Based on Vectric's world class VCarve Pro
| technology, Cut2D is a precision CNC Toolpath engine.

£5.50 | What does Cut2D do? .
060-280-10200 - 3mm EB:OO s Cut2D automatically converts CAD drawings and Graphic a

d to G-code / CNC Toolpaths. It will
060-280-10300 - 4mm £6 50 esigns -code oolpaths. It will open most

al industry standard 2D vector drawing formats DXF, EPS, Al & PDF file formats.
060-280-10400 - 5mm £7.50 -
060-280-10500 - 6mm £9.50
060-280-10600 - 8mm £12.00 &

£8.95 =

£11.95 ﬁ

Solid Carbide 3 Flute End Mills
060-280-10100 - 2mm

Pocket Machining with either raster or offset machining patterns, plus the option to
ramp the cutter into the material.
Profile Machining: running the cutter around the outside, inside or on the selected

060-280-10700 - 10mm £16.50 geometry, with the option to ramp the cutter into the material.

2 : 5 : e Automatic cutter compensation for toolpaths ensures parts are cut to the required
Solid Carbide 2 Flute Ball Nose End Mills ' " size without having to worry about manually offsetting geometry for the cutter
060-280-20100 - 2mm £6.00 , / - beka s
060-280-20200 - 4mm £7.00 e Interactive Tab / Bridge placement to ensure parts are securely held in place when
060-280-20300 - 6mm £10.00 | cutting from sheet material.

060-280-20400 - 8mm £12.50 e Automatic calculation for Outside and Inside cutting when multiple shapes are
060-280-20500 - 10mm £17.00 selected.

e Drilling with an option for Peck drilling cycle.

Solid Carbide Internal Boring Tools
9 e Fantastic, high quality colour shaded 3D Preview with realistic material types that

060-290-10100 - 2mm Shank £6.00 3 < : ;

show exactly what the job will look like when machined.
060-290-10200 - 4mm Shank £8.00 e :
060-290-10300 - 6mm Shank £12.00 ectric Cut2D software on CD Standard Price £110.00
060-290-10400 - 8mm Shank £14.50 Price if purchased with a mill £99.00
060-290-10500 - 10mm Shank £17.50 Currently on Special Offer with a KX1 or KX3 CNC Mill FREE”" |

060-290-10600 - 12mm Shank £21.50 * Special offer subject to availability |

Visit us on-line at: WW\W. arceurotrade CO0.UK to see the full range
Arc EuroTrade
T —

Phone us on 0116 269 5693 for Catalogue No.6 For accessories, P&P is extra and based on order value:
10 Archdale Street, Syston, Leicester, LE7 1NA £0-£10 = £1.75, £10-£25 = £2.95, £25-£60 = £3.95, Over £60=Free E.& O.E.




GLR DISTRIBUTORS - VERTICAL BOILERS
VERTICAL BOILER IN KIT FORM - PART BUILT - FULLY BUILT

AR OO STANDARD VERTICAL BOILER KIT - 25 Fire tubes 4” Diamater x 8.1/2” High, =~ COVMPLETED BOILER
Bo;ler tube, Firebox tube, 25 Fire tubes 5/16” x 20g, Copper for end plates, GM Smoke box top, Chimney tube,
Fire hole ring, Bronze for bushes, Ceramic fibre lagging, Drawing & Construction manual.
£95.00 inc. vat. Carr £8.00 to UK mainland.

SPECIAL VERTICAL BOILER KIT - 25 Fire tubes 4” Diamater x 8.1/2” High.
As above but including Flanged and spotted End plates. £135.00 inc. vat. Carr £8.00 to UK mainland.

SPECIAL VERTICAL BOILER KIT - 25 Fire tubes 4” Diamater x 8.1/2” High.
As above but including Flanged and spotted End plates ready for drilling, and set of
12 Boiler Bushes for Fittings. £175.00 inc. vat. Carr £8.00 to UK mainland.

VERTICAL BOILER LAGGING KIT
52 off 1/4” ¢ 1/8” x 8" Mahogany strips, Ceramic fibre boiler lagging, 5 off brass boiler bands,
3/16” x 1/32” x 15” + 10 BA Screws, Nuts & Washers for fixing. £24.50 inc vat + £4.00 p&p.

SET OF 6 STEAM FITTINGS TO SUIT BOILER
3/4” x 80 psi Pressure gauge, Check valve, Water gauge, Blowdown valve,
Steam stop valve, Safety valve. £99.00 inc. vat. Carr £4.00 to UK mainland.

BOILER BUILT WITH BUSHES FITTED - 25 Fire tubes 4” Diameter x 8.1/2” High.
Fully silver soldered boiler, fitted with bronze bushes. Comes with Test Certificate.
Running pressure 40 psi. Delivery up to 90 days. £355.00 inc. vat. Carr £8.00 to UK mainland.

COMPLETED VERTICAL BOILER - 25 Fire tubes 4” Diameter x 8.1/2” High.
> } Fully silver soldered boiler complete with 6 steam fittings, 3/4” x 80psi Pressure gauge,
Check valve, Water gauge, Blowdown valve, Steam stop valve, Safety valve. Stainless steel door.
— Hardwood strip lagging with brass boiler banding. Comes with Test Certificate.
' ~ Running pressure 40 psi. Delivery up to 90 days. £541.50 inc. vat. Carr £8.00 to UK mainland.

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

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

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

INSURANCE FOR
CLUBS & SOCIETIES

Cover is available for all club/society property
including trackwork in the open MAKE YOUR OWN CASTINGS -
Business Interruption Insurance e

Road Trailer Insurance |
Public Liability automatically includes all members
anywhere in UK or Europe - no need for members
to pay an extra charge for extension of cover
Personal Accident Insurance
Money Insurance
Directors & Officers Insurance with limits of

Model Engineering and
Small Scale

Foundry

Work

either £500,000 or £1,000,000 Applyto
Boiler Testers Profess:r:'asl Indemnity Insurance Carol White for a
Cover is for available for member’s models and . . FREE Cata!ogue/
home workshops Crucibles Price List .
Pl tact us for full detail flogots © Satety 2y il
ease contact us for etails K
o proings quouuon * Casting fluxes * Refractories, al
thermal blankets & bricks
% ~ + Oil bonded sands/sands/bir
== |ns lrance PO BOX 21, Washer Lane Works, Halifax HX2
UK Broket Awards 2000 Im.’ Intermediary of the Year Tel: Halifax +44H0)1422 364213 Fax: +44(0)1422 }}(]Jl}j
Email: carol@ johnwinter.co.uk
Insurance for Modellers and Model Engineers Fles e S e g . ;
el 0314 350 4770, oew Seilozem g’y 00-nit ~ www.johnwinter.co.uk

Adherasd sadd reguisted by =a Nnssca Satvices Autherty




SOBA 3" BORING HEAD SET
C/W 5 TCT & 5 HSS BORING TOOLS

SOBA MICRO BORING HEAD SET
WITH 2MT & 12MM PARALLEL
SHANKS!

C/W 8 HSS BORING TOOLS!

FLYCUTTERS -
C/W HSS TOOLBIT

NEW SOBA BORING HEAD SET - EXCLUSIVE
TO CHRONOS!

£0mm Mcro Boring head with graduated dist
2 Morse Taper Shank - Tapped 10mm

VERSYON
3 Morse Taper shank - Tapped 12mm IMPEFIAL
12mm Parraliel Shank ngg)AUIJL“ﬂL(
3 Assorted Bmm Da HSS Boring Bars
1 Tood steel Adaptce to accept Smm HES Tool Stesl
1 % Smm Dia H55 Tool Stesl CODE PRICE
1 x 8mm Déa HSS Too! Steal METRIC 1m0 £69.95!

IMPEFIAL £69.95!

mm

NEW! - DRILL VICES WITH TILTING JAWS!
IDEAL FOR HOLDING NON PARALLEL ITEMS!

VERTEX K TYPE MILLING VICES
CO0E JAWWIDTH  PRICE

xXc2rs & K4 £689.95 PRICE
E 60.30 C00E TYPE PRICE
xoa7 p ﬁ %gg £ 8555 ox48 FMawwo™H  £26.95
' - £115.00 Gxs Suwwom 2895
| £ 69.95 .

£ 99.95
£120.00

£110.00
r £130.00

NEAL PRECISION VICES FOR
DRILLING & LIGHT MILLING

FIVTS
FIVIDO  PAIR OF 100MM/M® JAWS £7.
FIVI25  PAIR OF 125MM/5" JAWS £8.50
FIVIS0  PAIR OF 1500MM/&* JAWS £8.95

HSS SLOT DRILL PACK
0]

CooE
Ds11

SIZE
1/8, 5/32, 316, 7732, |4

PRICE
£16.95

ROUND MAGNETIC CHUCK
125MM DIA

WEBBED ANGLE
PLATES

ADJUSTABLE ANGLE PLATE
0-90 DEG

CODE SITE PRICE
MAPTAZ 3'V:x3x2's £19.95
MAPT4Y BxBxd'fe £28.95

e > . =
SMALL CLAMP TYPE . REVOLVING CENTRES

KNURLING TOOL

/8 SQUARE SHANK -
SUITS MYFORD ETC. -
CAPACITY UPTO 1*

MED DIAMOND KNURLS FITTED

CODE
MX120 £1 3.95

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

Tel: (01582) 471900 - 5 Lines Fax: (01582) 471920 Web: www.chronos.itd.uk Email: sales@chronos.itd.ulk
CHRONOS LTD - UNIT 14 DUKEMINSTER ESTATE - CHURCH STREET - DUNSTABLE - LUS 4HU



BRITAIN’S FAVOURITE PHASE CONVERTERS...

SUPPLYING
THE WOODWORKER &
MODEL ENGINEER SINCE 1984
THE ONLY PHASE
CONVERTER MANUFACTURED

Birmingham
B11 2BH

CE marked and EMC compliant

IN BRITAIN TO I1S09001:2008
by POWER CAPACITORS LTD
30 Redfern Road,

See the Market Leaders
Transwave
- Converters®& IIMO [nverters
at the London, Harrogate,
anfo! Sanda wn and Leamington Spa
ing Exhibitions
and at the Londan Spalding,
Birmingham and Marrogate
Woodworking Exhibitions

.—:;-—:

STATIC CONVERTERS from £235 inc VAT

3-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 415-volt 3-phase output.
Single or multi-motor operation via socket/plug or
distribution board. Seven sizes from 1.1KW/1.5hp

to 7.5kW/10hp. iobies
dealsoutonfor  THCIMSWAVE
“one machine at mmansonse

a time” environments. Output retrofits directly to
existing machine wiring loom so no modification

to machine necessary. Manual power adjustment via switch using voltmeter as guide.

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

s0 no modification to machine necessary. Some sizes suitable for welding appficaiiuns.

iDRIVE INVERTERS from £99 inc VAT

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
240-volt 1-phase input, 240-volt 3-phase output (i.e. dual
voltage motor required). SOFT START-STOP, SPEED CONTROL,
BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Low-Cost, general purpose simplified torque vector control.

Entry level performance suitable for the majority of

applications. Integral EMC Filter as standard. Five
sizes available from 0.25hp/0.18KW to 3hp/2.2KW.

CONVERTERS

JAGUAR CUB INVERTERS from £170 inc VAT

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

(i.e. dual voltage motor required). SOFT START-STOP, SPEED
CONTROL, BRAKING, MOTOR PROTECTION and JOG
FUNCTIONS. Simplified torque vector control
giving enhanced performance at low RPM.
Four sizes from 0.75hp/0.55KW to 3hp/2. 2kW.

5-YEAR WARRANTY/MONEY-BACK GUARANTEE

240-volt 1-phase input, 240-volt 3-phase output (i.e. dual

voltage motor required). SOFT START-STOP, SPEED CONTROL,

BRAKING, MOTOR PROTECTION and JOG FUNCTIONS.
Advanced vector control giving optimum
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REMOTE CONTROL STATION £65 inc VAT

2-YEAR WARRANTY/MONEY-BACK GUARANTEE
Suitable for all IMO inverters, this remote pendant allows you to
access the software of the inverter remotely, bypassing the
buttons on the inverter itself. START, STOP, FORWARD, REVERSE,
RUN, JOG, SPEED POTENTIOMETER. NO-VOLT RELEASE

safety feature and two metre
length of 7-core flex as standard.
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CONVERTEHS MADE IN BRITAIN SINCE 1984; 3-YEAR WARRANTY ON ALL
CONVERTER PRODUCTS; BS EN 9001:2008 QUALITY ASSURED MANUFAGTURING
ENVIRONMENT; CE MARKED PRODUCTS COMPLIANT WITH EMC REGULATIONS,

THE LOW VOLTAGE DIRECTIVE and BS ENM 150 61000-3-2:2006.

Metric Motors (single and three phase) from £50 + delivery + VAT Imperial Motors (single and three phase) from £98 + delivery + VAT

Inverter -

ideal for Myford
& Boxford Ilathes

Imperial Motor - Remote Gontrol Packages from £297 including delivery & VAT

- alsa

Inverter
Metric Motor
Remote Control
Packages
from £237
including delivery

UK LocAL cALL: 0844 770 0272 or 0121 708 4522

transwave@powercapacitors.co.uk * www.transwaveconverters.co.uk
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For the ultimate boost to precision,
productivity and capability. Fitted

and working in seconds, the
Quick-Step Mill will dramatically
extend the scope of your lathe.

{3 Drill, Bore & Tap: Cross Hole, PCD

{3 Mill: Keyway, Gear, Spline,
Castellation, Slot, Helical
Thread/Flute, Hex & Square...

£"% saw: Radial Slitting,
Screw Slotting

{"% Grind: Bore,
Cylindrical,

= | Hemingway

Hemingway Kits

Please send for 126 Dunval Road Bridgnorth Shropshire WV16 417

a colour United Kingdom TelFax: +44 (0) 1746 767739

brochure and Emaikinfo@hemingwaykits.com

price list r 2
www.hemingwaykits.com
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/” AN EXHIBITION FORTHE BIGGER GAUGES "\

(LARGE SCALE MODEL RAIL )

v GAUGE, G SCALE, GAUGE 1, 16MM & Monenj

THE REALTHING IN MINIATURE...DON'T MISS IT!

20+ - 21«
March 2010

Opening Times
SATURDAY 10AM - 5PM
SUNDAY 10AM - 4PM

(LAST ADMISSION ONE
HOUR BEFORE CLOSING)

WARWICKSHIRE
EXHIBITION
CENTRE

Junction of A425/B4455
Fosse Way, Leamington Spa
Sat Nav CV31 1XN

SHOWPIECE
LAYOUTS
REPRESENTING
ALLTHE GAUGES
FROM CLOCKWORK

TO LIVE STEAM, SAVE £££’S BY BOOKING

METHS, GAS OR YOURTICKETS IN ADVANCE
COAL FIRED BY 8TH MARCH

SO DON'T DELAY - DO ITTODAY!

DISCOUNT FULL PRICE
= o For tickets ordered
TICKET PRICES F:,f:::ﬂ,::ﬁ bel‘m"e 15:; March or |
| purchased on the day §

www.largescalemodelrail.co.uk
Meridienne Exhibitions Ltd. Tel:01926 614101

E: info@meridienneexhibitions.co.uk W:www.meridienneexhibitions.co.uk
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when you subscribe to

MODEL ENGINEERS®_

Ideal for craft, hobby, or DIY projects that demand close up
work, leaving your hands free to get on with the job. The kit
includes fully adjustable tough plastic headband, 4 precision
ground interchangeable lenses in a plastic protection case and
a battery operated adjustable spotlight with switch.

@) BY PHONE: 08456 777 807 quote ref. 5G67 () ONLINE: www.model-engineer.co.uk/subscribe
Alternatively, you can complete the form below and return, with payment, to the address provided.

_____________________________________________________________________ =

UK ONLY SUBSCRIPTIONS: DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODE SG67

| would like to subscribe to Model Engineers” Workshop for 1 year I would like to subscribe to Model Engineers’ Workshop paying
(26 issues) with a one-off payment of £44.50 m £42.00 for 12 months by Direct Debit wkomnwy)

Please complete form below

OVERSEAS SUBSCRIPTIONS:

| would like fo subscribe to Model Engineers’ Workshop for 1 year (13 issues)
with a one-off payment: Europe (incl Eire) £52.95 ROW Airmail £52.95

For all Canadian, North and South American subscriptions please call 001 877 363 1310 Name Ol BNl s
or go o Www.expressmag.com Ackimsachbank

PAYMENT DETAILS:
Postal Order/Cheque | Visa/Mastercard = Maestro

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

e e aneT . ke kel [ e e e e Posteodes it et
Please make cheques payable to MyHobbyStore Ltd and write code SGB7 on the back
T T 8 et A O B S Aot e
Card no: Maestro; =
( ) SlgnatUre e e e D e e T
Sort code Account number
Valid from...ccoeee. s Expiry date.......... cueeesnsss MABSIO ISSUE NO wovvvvvvisnissmusss mssss ssssssssns : M i
Instructions to your bank or building society: Please pay My Hobby Store Ltd.
S " Dat Direct Debits from the account detailed in this instruction subject to the safeguards assured by the Direct Debit
gnature BlE e s s Guarantee. | understand that this instruction may remain with My Hobby Store Ltd and if so, details will be
passed electronically to my bank/building society.
YOUR DETAILS: e
Reference Number (Official use only)
Mr/Mrs/Miss/MSs............cccerenrererannad Imitial:c e O TV BT s e B A e e Please note that banks and building societies may not accept Uirect Uebit instruchions from some types of account.
Address TERMS & CONDITIONS: Offer ends 19th March 2010. Subscriptions will begin with the first available issue, Please
""""" s i : R e sy continue to buy your magazine until wou raceive your acknowladgement latter, Refund requests must be in writing to the
Publisher and will not be given on accounts with less than £20 credit. A £5 admin charge will apply and will be deducted
____________________________________________ from any rafund. Refunds will only b given at the Publisher's sols dlscrellnn We will uss the contact details supplied
to communicate with you regarding your Model i s Workshop ion. By supplying your email / address
{ telephone / mobile number you are happy to receive information andjor producta and services via email [ telephone
Postcode........ COUNTY. ..o cem s s sms s s sms s sm s seasmrsmssssa srsnas { post from or in association with My HobbyStore Ltd or its agents who may mail, e-mail or phone you with information
andfor products and services reflecting your preferences. Tick if you don’t want offers from us O andjor third parties O
Tel..... ] 71| R SRR P »
SEND TO: MODEL ENGINEERS” WORKSHOP SUBSCRIPTIONS, TOWER
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On the web

The web site is very active at the moment,
membership is rising fast. Forums are
very active and plenty of photos are being
posted to the gallery. Free Adverts on the
website, both for sale and wanted are
also starting to increase. | have noticed
membership increases each time a
magazine hits the doorsteps.

We shall soon be offering a Digital
version of Model Engineer back issues.
There should be no teething problems
with the Model Engineer Digital Editions
as we hawve sorted out most of the minor
problems with the MEW Digital Editions.

Myford Open Day

The Myford Spring Show is on Thursday
15th April from 9am to 5pm, Friday 16th
April 9am to 5pm and Saturday 17th April
9am to 3pm. | am hoping to be there for all
3 days. | really enjoyed last year’'s Spring
show. | spent too much as well. Malcolm
Towsend, who has worked at Myford for
many years, is retiring soon after the show
and | am sure you will join me in thanking
him for the service he has provided to
model engineers over the years.

The SMEE have a stand as usual and
also, this time, Erewash Valley and
Nottingham Model Engineering Society
will be attending. Kirjeng M.E Services will
be supplying a wide range of cutting tools
and Kirk and Sandra Burwell will be
bringing a selection of their Hemingway
Kits.

Myford staff will be on hand to
demonstrate maintenance on a Myford
lathe. Subjects covered will include
changing the belt drive and adjusting the
spindle bearings and the saddle and slides
to get the best from your Myford.

Myford employees will be demonstrating
milling and Myford Electrician lan Mills
will be there to discuss Myford related
electrical queries. | hope to see you there.
Why not see if your club can organise a
coach trip to visit. Entry is free and the
whole event is very enjoyable, Oh, | nearly
forgot, Doreen Paviour will be selling bar
ends. These are the remains of the
material used in the production of Myford
lathes. This is always a popular feature
and although the metal sells fast, there is
usually enough to go round.

Gremlins

Most of the gremlins have gone although
as | write this, incoming email is not
working. There appears to be a problem
with the office email server. | can however,
send emails as they don't go through
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the office server. Until the email stopped
working, | don't think | realised how much
time it takes up and how much | rely on it.
It also makes simple tasks difficult because
| have to dig out a phone number and
phone someone to ask a simple question.
Then, on this occasion, | had written the
phone number down incorrectly and
found | was a digit short.

Still, these things are sent to try us.

In the workshop

| don't know about you, but | have not
been out in the workshop much recently.

| had decided to do some work over
Christmas but it has been too cold. Not
that | mind the cold that much, | am more
worried about the machines going rusty
if | switch the heat on in the workshop. |
have a dehumidifier running permanently
during the winter period. There did not
appear to be much water in the air until
mid December. Certainly the dehumidifier
in the brick workshop did not take in much
water. The one in the wooden workshop
was virtually empty as well. Since the
snow melted, the dehumidifiers have been
very busy and have to be emptied every 3
days or so.

More storage

| have put up one of the little multi drawer
cabinets and also mounted a TV wall
bracket above the lathe tailstock to take
the quick change toolposts and spanners.

| also purchased a toolbox and stand as |
am short of storage space and also wanted
to move the surface plate off the main
workbench so | could fit a bench vice.

Although the toolbox is reasonably
strong, the base front panel is quite weak
as regards thickness. | think the paint is
probably thicker than the metal. However,
the basic framework is adequate to
support the surface plate and | gained a
couple of drawers and a large storage
section with a fold down flap. The storage
section should be ideal for staring
inspection equipment. | have removed the
castors fitted to the cabinet as they made
the cabinet rock and have also added a
chipboard top to the base unit to spread
the load of the surface plate.

Before Christmas | ordered a few bits of
tooling to make life easier. | now have a
decent set of small clamps for the mill and
can tackle almost any job that is thrown at
me. The lathe is almost fully equipped
now. | also purchased a range of wobblers
of different types intending to do an article
on them and then received a
comprehensive article about them a few
days later in the post.

At last, | am getting more organised, at
least the brick workshop is. | find that if |
go out into the workshop and can start
work immediately without having to step
over a pile of boxes filled with tools, | am

much more likely to produce some useful
work. Although rust is not a major
problem the odd little mark does appear
especially on recently machined surfaces. |
went on to EBay a few weeks back and
bought some Silica Gel sachets. They are
widely available on EBay in various packet
sizes. A lot of tools are now stored in the
Myford lathe stand in some of the ‘Really
Useful’ range of plastic boxes together
with a pack of Silica Gel.

Workshop Special

| have started thinking about the next
Workshop Special. This will be a look at
basic tools and machining in the home
workshop. It will include several useful
projects and although some will be based
on the ML7, they should be capable of
being adapted to other lathes. | know
some readers don't like articles based

on Myford lathes as they don’t have one
but most projects are capable of being
modified to suit other lathes. A case in
point in this issue is the one shot oiler
article. This is based on the Myford

ML7 lathe but the principle and the
components are capable of being used on
any lathe or milling machine.

Projects included

Many designs for tool grinding rests
have been produced in the past and

they all probably work very effectively.
However, | have designed one of my own
that is capable of sharpening lathe tools
accurately. It will be simple to make and
do basic lathe tool sharpening accurately
and quickly. I may include an attachment
to sharpen end mills and slot drills on the
cutting face if time is available.

A couple of years ago, | published
designs for a carriage stop for the Myford
lathe. This was successful but only had
one (adjustable) stop position. With the
addition of a few bits of bar and some
more stop rods, this stop is now much
more versatile and can easily be adapted
to any lathe.

Also useful will be a cross slide stop and/
or indicator holder. | am designing this at
the moment and it looks like being a
useful piece of equipment on the lathe.

An indicator set to lathe centre height is
very useful for clocking work true in the
four jaw chuck and a simple attachment
for this is planned. Finally, a long while
back | started to make a rear parting of
tool holder. This | hope to complete soon
and drawings will be included in the
Workshop Special. There may be other
little projects included if there is sufficient
room and time to do them.

The Special is not on sale until the 19th
of July so | have time to write it all and
now | have told you what will be included,
| have no alternative now but to go out
into the workshop and get on with it.
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_ 1. The completed filing machine.
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HOW TO MAKE A
FILING MACHINE

Harold Hall makes a useful machine

y involvement with filing

machines is very limited

and dates back some

57 years. At the age of

15, | went to work for an
electrical control gear company but as
in those days such companies made
many of their components there was a
very large machine shop. As a result, my
apprenticeship started with me working
on the capstan lathes, moving on to the
milling machines and then to the press
department. | must have made a good
impression as after 18 months | was asked
if | would like to work in the Jig, Tool and
Production Methods office, and stayed
there for 3% years prior to doing my
national service. As a result it was not much
of an electrically related apprenticeship but
| was very happy with the situation.

12

There were just three of us in the office,
the manager, one chap designing the multi
stage press tools for the more complex
items and myself doing the simpler press
tools, also drilling, welding and assembly
jigs, ete. | tell you this because it was in
the tool room that a filing machine existed
and it was used extensively for producing
the very shallow angle at the rear of each
press tool die so as to provide clearance
for the part being ejected out at the rear,
also being used on the front of the die
when this was of a complex shape that
could not be easily made by other means.
This use is no doubt why such machines
are often called die filing machines.
However, my involvement was just
watching as some of my press tools were
being made so | did not get any hands on
experience.

B OVERVIEW

Following the publication of a filing
machine on the front cover of issue
155 the editor made it known that an
article describing the design and
manufacture of one would be ideal
for the magazine. Having had a very
successful period completing some
major non metalworking tasks, time
for the workshop was obviously
going to be available and as this
would be during the winter period it
would fit in nicely. | therefore
suggested to him that | could now
produce a few more articles and a
filing machine (photo 1) could be
one of them and as no other offer
had been forthcoming it was agreed
that | should take on the task.
Having mentioned the photograph
of the finished machine readers will
appreciate that there is a limit to the
number of photographs that can be
published in the magazine even for
something this complex, this
especially as the article demands a
large number of pictures of the parts
being made and assembled. In view
of this | have decided to publish a
range of photographs of the machine,
taken from various angles, on my
web site (ref 1). The articles in the
magazine are however, complete on
their own, the Internet photos being a
useful but not essential reference.

Model Engineers’ Workshop



The basics

With so little experience to work on |
needed to establish the basics before
going on to design a machine that would
fill the bill, and started by browsing the
Internet for information. Having found a
few photographs of industrial machines

there was one that included a collection of

files although these were quite large and
appeared to have a round end rather than
the pointed tang of a conventional file.
This obviously made it easier to provide a
secure and accurate mounting for them.
The files therefore seemed the next place
to continue my investigations.

My very large industrial tool supply
catalogue seemed the logical place as |
expected to find them there, but none
were listed, with a similar result when
searching the web. Apart from just one
American company that had files
specifically named as being for use on a
filing machine but by their dimensions
appeared to be no more than needle files,

there may though be an answer to this but

more about this later. | did subsequently

find one other file manufacturer, again in

America, who listed filing machine files

but no details were given as to their cost

or where they could be purchased. |
anticipate that due to limited demand they
would be quit expensive.

| also found a forum on the web where
the subject was being discussed and the
approach being taken by some was to
modify standard files. Whilst the end
result was no doubt very satisfactory | did
not feel | wanted to take this approach and
decided to attempt to use standard files as
purchased. However, eventually | had to
accept the modified file approach as being
the only satisfactory one.

Most of the filling machines that | found
illustrated on the web held the file solely
on its lower end making it possible to
thread the workpiece over the file and then
enabling it to be easily removed for
inspection as the work progressed. As |
considered this to be a very worthwhile
feature | decided that the machine must
make this possible. Even so, this may limit
the rate at which material can be removed
as the file may flex if too much pressure is
placed onto it and being able to be
mounted on one or both ends seemed an
essential feature to aim for.

It also occurred to me that, if using the
tang as a single ended method, it would be
cutting on the up stroke. That seemed
contrary to normal practice as typically
bandsaws and jigsaws, etc. all pull the

waork towards the worktable. It did though
make me wonder if those files mentioned
earlier were in fact needle files but with
their cut reversed. | decided therefore that |
would have to use standard files but to
remove the tang and endeavour to mount
them so that they cut on the down stroke,
choosing 100mm long files for the purpose.

With what appeared to be a relatively
crude method of mounting the file, | was
concerned that the file face may not be
parallel with the file's movement. This
would mean that the workpiece would
have to move backwards and forwards,
albeit minutely, to keep in contact with the
file at each stroke, a situation that would
be far from ideal. Some adjustment would
therefore have to be provided so that the
file's face was parallel with its movement.
With a file having parallel sides, setting
the edges parallel was also important so
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SEE SEPARATE SUB ASSEMBLY DRAWINGS
FOR GREATER DETAIL

1. MAIN FRAME

2. INPUT DRIVE SPINDLE

3. OSCILLATING ASSEMBLY

4.FILE CARRIER

5. VARIABLE STROKE MECHANISM

6. TABLE

7. MYFORD SERIES 7 MOUNTING (NOT SHOWN)
8. GUARD ASSEMBLY (NOT SHOWN)

THE INPUT DRIVE SPINDLE (2) CAN BE OMITTED
AND THE MACHINE DRIVEN DIRECTLY USING A
SPINDLE HELD IN THE THREE JAW CHUCK AND
FIXED TO THE VARIABLE STROKE MECHANISM (5)
PRECISE ALIGNMENT IS NOT NECESSARY THOUGH
IT WILL BE REQUIRED TO PACK THE MACHINE

UP SO THAT THE INPUT IS NOMINALLY IN LINE
WITH THE ASSEMBLY AS DRAWN

adjustment in this direction was deemed
also to be necessary.
Speed in terms of strokes per minute

(SPM) would have to be decided and as |
could find no data regarding this | had to
come up with what | considered to be a
logical starting value. Making an estimation
as to the rate | would use if filing manually,
a speed of between 200 and 300 strokes
per minute appeared to be a good starting
point. However, file speed would depend
on length of stroke as obviously if the
stroke length were doubled for the same
SPM then the file linear speed would
double. | decided therefore that to provide
the facility to change both SPM and stroke
length would be worthwhile, aiming at
mean values of 250 SPM and 25mm stroke
length. | did though eventually find the
design | had produced worked well at
speeds considerably in advance of this
value; more about that later.

The drive

Mext, the method of driving the machine
had to be decided and | chose for it to

be mounted on the lathe’s bed, taking its
drive from the lathe itself using a belt and
pulley arrangement, the main advantage
of this being that a range of low speeds
was available making it easy to experiment
to find the best value for the work in
hand. | could have chosen to line up the
input spindle with the lathe’s spindle and

connect them using a flexible coupling but
felt that this would prevent me being able
to choose the input drive position as that
would be best for the design | eventually
established. With the design principles
established | could perhaps revert to a
direct drive if it was found beneficial.
Another benefit of the belt drive

arrangement would be that it could be
driven from an electric motor should the
user wish. This | thought at the time would
need a motor with gearbox as getting the
reduction using just a single belt would be
impractical due to the ratio required.
However, as | said above, the machine
worked at speeds higher than | had
anticipated but even so a large reduction
ratio would still be required and this was
only available with a single belt if a large
pulley were acceptable on the filing
machine itself.

The basic design

With the design criteria established this
was translated into a working design but
being complex it is difficult to get all the
detail into a single assembly drawing
and | have therefore produced a basic
assembly drawing plus additional sub-
assembly drawings for specific sections
of the machine. These are listed on the
basic drawing. With there being so many
parts to be published over many pages |
have, so as to make it easy for the reader
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2. Marking out all the parts at the same time.

to associate a part with the sub assembly
in which it is being used, numbered them
typically, 31, 32 33, etc. for assembly 3.
Before | proceed with the sub assemblies
some further background information is
appropriate.

Materials

In the appendix (ref 2) | have listed the
suppliers for the materials that | have used
but of course there are others should the
reader wish to purchase them elsewhere.
| do know though that readers frequently
find it difficult to obtain the metric
materials | list in my designs and can
recommend the supplier | have used as
they list a very wide range of metric sizes,
typically listing 233 metric steel flats in
070M20 (EN3B). Also, as they advertise in
MEW they are geared up for supplying in
small quantities.

For the files, | chose Swiss made Vallorbe
files. Unfortunately though, | could not
find one supplier who listed all the file
shapes | wanted in the 100mm length so |
have therefore given the two suppliers
that | used (ref 3).

Ball races are widely available but |
have included the supplier | used who
lists a vast range (ref 4). Editors Note, |
have also added Arc Euro Trade as
bearing suppliers as they always check
bearing sizes and specifications for me
and give me international standard
hearing codes. This means that you
should be able to use these codes to
purchase bearings worldwide.

Brief notes
Where | call for holes to be counterbored
for socket head cap screws | have not
quoted a diameter or depth. My reasoning
for this is that readers counterbores
are likely to vary in size as | can find no
quoted standard diameters, the depth
should be just larger than the thread
diameter, typically 6.2mm for an M6
thread. | have though quoted a clearance
size hole that lines up with the pin
diameter on the counterbores that | have
but as these may also vary the reader
should check with those he or she has just
in case they are different.

| will be detailing the manufacturing
method, where required, a part at a time
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for simplicity but the reader making the
machine will find it very beneficial to
organise the manufacture so that similar
operations are carried out together.
Typically, photo 2 shows that | marked

3. The Main Frame Assembly.

out all the flat components at the same
time having similarly cut and machined
them all to size previously. | then drilled
them using one drill size at a time to
avoid the need to keep changing the drill
in the drilling machine and similarly the
taps in my tapping stand. Except where
holes need some special consideration |
will not make any reference to them
being made, similarly with cutting
materials to size.
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TOP PLATE
1 OFF, MAT'L: 75 x 8mm STEEL 070M20
HOLES

A. CB FOR M5 CAP HEAD SCREW, 4 OFF
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POSTS

2 OFF AS DRAWN, PART No.13

2 OFF WITHOUT HOLES B, PART No.14
MAT’L: 16 GROUND STEEL 230M07
HOLES

M5 x 12 DEEP 4 OFF
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B. @5.5, 4 OFF
C. CB FOR M3 CAP HEAD SCREW, 4 OFF
D.@3.4, 4 OFF
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BOTTOM PLATE

MAT’L: 75 x 8mm STEEL 070M20, 1 OFF
HOLES

A. CB FOR M5 CAP HEAD SCREW, 4 OFF
B. ©5.5, 4 OFF

SERIES SEVEN

NOTE: LENGTH TO SUIT MOUNTING METHOD
SEE SUB ASSEMBLY 7 FOR USE ON AMYFORD

FILING MACHINE
MAIN FRAME
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To reduce the large amount of offcuts of
steel that | have, | have machined many of
the smaller parts from larger cross
sections rather than purchase material to
size. The photographs may therefore show
machining marks where a normal drawn
bar finish would be expected.

THE SUB ASSEMBLIES

The main frame assembly (1)
This is a simple assembly as can be seen
by (photo 3) with only a few areas needing
special attention.

The posts (13 and 14)

The first essential feature is that, whilst
their length is not critical, all four posts
should be the same, say within +/-
0.03mm. To do this, set up a backstop in
your lathe bore and drill, tap and face the
end of the first post. Reverse the post in
the chuck ensuring that it is now firmly
against the backstop, also fit a saddle
stop and with the saddle firmly against
this. Again drill, tap and very lightly face
the end of the bar using the top slide to
establish the part's length, DO NOT now
move either the saddle or the top slide.
Remove the post and measure its length
to determine how much more requires
to be removed, return to the chuck, again
against the backstop, and using the top
slide set on the amount to be removed
and face to the final length. It is essential
that the top slide is now left in that
position for the remaining three posts. |
find it difficult not to instinctively adjust
the top slide so, if you are like me, place
a flag of masking tap on its handle as a
reminder not to do so.

Fit the second post and with the saddle
away from the saddle stop, face, drill and
tap the first end, then, with the part
reversed in the chuck and the saddle now
against the saddle stop, the second end is
faced, drilled and tapped ensuring, as a
result, that it is the same length as the
first. Photograph 4 shows that | used a
three way tailstock turret to avoid
continually changing the centre drill, drill
and tap and also that | used the auto feed
mechanism from my controlled feed
tapping stand (ref 5). This makes tapping,
even in the lathe, delightfully simple.
Repeat for the remaining two posts.

The difference between posts 13 and 14
is that 13 has two radially drilled and
tapped holes bringing up the age old

_H ©_ 0
‘@ MAIN FRAME 1
@|:| . HARDWARE:
= () H11 - M5 x 12 SOCKET
13 M3 1 SOCKET
: :s@:L___@___—#@j@ CAP SCREW, 4 OFF
I s s
“—Hi2]
R it ﬁ:_
g i ) |
i 2 | L
12 i
' fo) o QS s
o o] [® i
1)] " 5 5
IR 5 P k.a‘.J L : J
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INPUT DRIVE SPINDLE 2
HARDWARE:

H21 - M3 x 8 SOCKET CAP SCREW, 8 OFF
H22 - M4 x 6 SOCKET GRUB SCREW, 2 OFF
H23 - M5 x 12 SOCKET GAP SCREW, 4 OFF

H24 - BALLRACE, 0.D.24, 1.D.9, WIDTH 7, 2 OFF

FILING MACHINE
SUB ASSEMBLIES 1, 2 AND 3

—
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{; :‘f@ Ha3
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'H35 © : ,@

OSCILLATING ASSEMBLY 3
HARDWARE:

H31 - M5 NUT, STEEL, 2 OFF

H32 - M5 x 20 SOCKET CAP SCREW, 1 OFF
H33 - M5 x 10 SOCKET CAPP SCREW, 1 OFF
H34 - M5 x 25 SOCKET CAP SCREW, 4 OFF

H35 - BALLRACE, 0.D.19, 1.D.7, WIDTH 6, 1 OFF

4. Using a three way turret speeds up production of the posts.
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5. Using a Hemingway cross drilling jig to position the radial
holes in the posts.
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6. An alternative cross drilling method to
that shown in photograph 5.

problem(?) of cross drilling a hole
accurately. However, added in this case
is the need to drill a second hole radially
in line with the first hole. First though,
scribe a line at 40mm from the end of the
post to indicate the position of the first
hole. Photograph 5 shows that | used the
Hemingway crass drilling jig (ref 6) to
drill and tap the post with the second
hole accurately positioned by just
feeding the cross slide by 40mm.
However, the jig did not position the
workpiece suitably to make possible the
40mm traverse required but as can be
seen in the photograph this was
overcome by turning the top slide
through 90deg. and using this to initially
feed the jig nearer the rear of the lathe.
The 40mm could then be achieved using
the cross slide. Incidentally, | again used
the auto feed mechanism mounted in the
drill chuck when tapping the radial holes
in the post.

The reader may question why | have
made the radial holes blind as this adds
to the complication. If though the
assembly drawings are studied it will be
found that a ball race runs up and down
between the two left hand posts, passing

one of the holes if it were made as a
through hole. | had overlooked this point
and made mine with through holes and
had not detected any problem when | ran
it the first time. However, when it had
been run in on the lathe for a couple of
minutes it could then be turned easily by
hand and doing this it | did notice a knock
as the ball race passed the hole and
thought that possibly localised wear may
occur and decided therefore to put a plug
in the rear of the offending hole and
shaped this to match the post’s shape.
When | eventually ran the machine again
| felt confident that it was running quieter
than it did originally.

As many readers will not have the
Hemingway jig, or similar, the following
will be almost as easy. Set a fence on the
milling machine table with its edge in line
with the cross travel, using an engineers
square from the table front edge to do
this will be sufficiently accurate. Now
choose the centre drill that you are going
to use, 8mm diameter or preferably
bigger, and use this lengthwise as a
spacer to set a second fence parallel to
the first. With the centre drill now in the
drill chuck adjust the table traverse so
that the drill passes centrally between the
two fences and lock the table traverse in
this position. With that done the post can
be clamped in place as can be seen in
photo 6 and the holes drilled and tapped
using the table cross traverse to set up
their positions.

Bottom Plate (11)

and Top Plate (12)

These are simple items with normal
workshop tolerances being more than
adequate with just one exception. The
19mm diameter ball race mowves up and
down between the two posts mounted
at the 35mm centres dimension and
whilst the clearance in the holes will
permit a small amount of adjustment
these two holes need a little more care
in positioning them. Also, to ensure that
the four posts all stand upright it would
be a good idea to use the top plate as

a template for drilling the holes in the
bottom plate.

e o |

H75 - @8mm PLASTIC BELTING

THIS ASSEMBLY IS FOR AMYFORD SERIES SEVEN AND NO DOUBT CAN BE
THE BASIS FOR ANY OTHER FLAT BED MACHINE. FOR OTHER BED FORMS
LI:EE&QEIEER WILL HAVE TO ESTABLISH A SUITABLE MOUNTING METHOD
H71 - M8 x 35 SKT CAP SCREW, 2 OFF H72 - M6 x 12 SKT CAP SCREW, 1 OFF
H73 - M4 x 10 SKT CAP SCREW, 2 OFF H74 - M4 x 25 SKT CAP SCREW, 2 OFF
H76 - M4 STEEL NUT, 2 OFF

" L
= =
FILING MACHINE MYFORD SERIES
SUB ASSEMBLY 7 SEVEN MOUNTING
16

Lathe mounting plate

The bottom plate as drawn does not
detail how the machine will fit to the
lathe driving it as obviously this will vary
considerably depending on the lathe it

is to be used. See though the Myford
mounting assembly (7) for a method of
mounting it to a series seven lathe. The
reader will have to determine the best
approach for other lathes though the
published method will probably be a
starting point for the method to adopt.
The mounting drawing does not include
the holes for the machine guard; these will
be detailed later in the series. IEIEETTEN

B MEW RESOURCE BOX

Ref 1.

Website: wwww. homews.co.uk/
page9.html and clicking on the link
“further projects”.

Ref 2. Materials

Raw Material:

M-Machine, Unit 6 Forge Way,
Cleveland Trading Estate,
Darlington, Co Durham, DL1 2PJ.
Tel. 01325 381300.

E-mail: sales@m-machine.co.uk
Website: www.m-machine-metals.
co.uk

Ref 3. Files

MSC J&L Industrial Supply

7 Pacific Avenue,

Wednesbury,

West Midlands WS10 7WP

Tel. 0800 663355.

E-mail: sales@mscjlindustrial.co.uk
Website: www. mscjlindustrial.co.uk

Axminster Power Tool Centre Ltd.
Weycroft Avenue,

Axminster, Devon

Tel: 0800 371822

Website: www. axminster.co.uk

Ref 4. Ball Races

Three ball races are required,

2 offid 9mm x od 24mm x width
7mm - 609-zz and 1 off id 7mm x od
19mm x width 8mm - 607-zz.

Arc Euro Trade

10 Archdale Street, Syston,
Leicester LE7 TNA

Tel: 0116 2695693

Website: www. arceurotrade.co.uk

Simply Bearings Ltd.

386 St Helens Road, Leigh,
Lancashire WN7 3PQ

Tel: 0845 6783336

Website: http://simplybearings.co.uk

Ref 5. Tapping Stand, MEW
issue 105 page 12

Ref 6. The Lathe Only Workshop (6)
Cross Drilling Jig. MEW issue 113,
page 12. Supplier:

Hemingway Kits,

126 Dunval Road, Bridgenorth,
Shropshire WV 16 4L.Z

Tel: 01746 767739

E-mail; info@hemingwaykits.com
Website: www. hemingwaykits.com
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Machine

Suppliers of Digital Readouts &
Specialist Engineering Equipment

Solar Powered Caliper...

+Metricfinch conversion.
+Digital measurements
without batteries.

DL AL FOWER
Part no

»Storage case.
——
_ [was [sALE
[ ME-CAL-SOL-150 |sa495 [£27.96

Depth Gauges...

«Digital depth gauge witl
internal step measuring

=

= All prices include V.A.T. * P&P is extra and calculated on weight * Postage prices start from £0.95

Digital Angle Finder 200mm

+Lock arm at any angle through 360 degrees.
+Absolute & relative display. t

+Large LCD display.
+200mm arm length.
+ Spirit level bubble on top face.
+ Aluminium body & stainless Arm.
+0.05 degree resolution.

Part no Range |WAS |SALE

ME-AN-MEAS| 0-360° |£36-96 |£29.56

Quill Clamp DTI Holder...

+Fits to most machines.
+42mm to S4mm clamping range.
Part no |WAS [SALE

MT-QU-CLAMP [£9958 [£7.96 |
Cutter Tool Trays...

«Store milling cutters, drill 5 tra“s [nr gﬁ.nn

bits, taps, solder tips etc..
«102mm (&) wide, 215mmpgitgai2iLrays for £10.00

(81121 long & 22mm (EEEEPE t for
o jl"

(7/8°) high
£1.25 uc“ *cutters/drill bits not included.

«Tough plastic.

«Left handed with the jaws
e e

. perial conversi

+Comfortable left handed

lathe work measurement.
+Storage case.

- b
Part no [Range [WAS [SALE
ME-CAL-LH-150 0-150mm/&" £2999 |£23.95 |

Magnetic Stand...

\/ee base and ground side face.

«Rigid locking mechanism.

«Fine screw adjustment.
+Dovetail & ring clamp indicator fixing.

[Part no |was  [SALE
[MT-MG-BASE [£2995 |£23.95

EEEEhook™.

*not present on M_E-DEPTH-500.

*100mm base size. Digital Indicator...
Part no Range |WAS  [SALE
ME-DEPTH-150 2-150mm/6" Esooen[eogenn| | | -Large easy toread LCD.
ME-DEPTH-300 2-300mm"2’ £3595 |£31.06 *mm / Inch. .
ME-DEPTH-500 0:500mm/20" |e+46:95|¢88.76 +Set Zero at any position.

: |Part no Range |W{\S ISJ\LE

|I.EIII-IND—1[I 0-10mm / 3/8" |£ae-ss |£31.96
ME-DI-IND-30 |0-30mm / 13/16 " [£62-96 |£42.35

ME-DI-IND-50 |0-50mmy 2° [ee4-95 [£51.06

Dial Test Indicator=- Imperial DTI...

* Automatic reversal. U

+Dovetail mounted spigot, with
dovetails on 3 sides.

+1/4" and 3/8°mm diameter spigot

+30mm dial diameter.

Part no [was  [sALE
ME-IM-DIAL-DTI _ |£29568 |£2396

Z Axis Dial Tool Setting Gauge...

+ Accurate tool height setting.
+Magnetic base.

+Built in height calibration_

+ Precision tool height setting to 50mm.,
|Part no |WAS  |SALE
|MT-ED-Z-DIAL [£82-95 |£66.36

| IMEVT200]200mm/8" |£39-95 [£31.96
ME-VT300|300mm/12"|£64-96 |£46.36

Vertical Digital Scales...

+mm / Inch.

+Set Zero at any position.
+Mounting bracket supplied.
+[Data output.

Partno |Travel |WAS |SALE
ME-VT100|100mm/4" |£32-95 |£26.36
ME-VT150150mm/6"_|£34-05 |£27.96

[ME-VT400[400mm/ 16" |£64-96 [£53.57

MAIL ORDER / SALES COUNTER

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

TELEPHONE
: 01992 4507

ONLINE
www.machine-dro.co.uk

Digital Angle Gauge...

+Digital anglefinclinometer.
+Zero calibration function.
+0.1 degree resolution.
*Magnetic base.

+Compact size (51x51mm).

Partno
WR300-KIT

Range |WAS |SALE
+-180 ° |£28:95|£22.50

sLarge LCD Display.

under or over tolerance.
*Metriciimperial display.
|Part no Range

«Tolerance function - user defined &

|MEéDI-MIG-0-25

0-25mm/1”

[ME-DI-MIC-25-50

25-50mm/1-2"

IME-DI-MIC%O—TS

|50-75mm/2-3"

|ME-DI-MIC-75-100

Range

75-100mm/3-4"

sImperial calipers with
fractiofis /16, 1/2 etc..
+Displays decimal inches and
fractions simultaneousl
|WAS |SA[E |

[0-150mm/6™

[£3265 [£26.36 |

+Simple method of centering a

workpiece or assembly.

+Dial face remains stationary.

+Can be used horizontal or
vertical.

+Internal or external setting.

ONLY £67.96

Part No. ME-DIAL-CENT

Co-ax Centering indicator...

Horizontal Digital

Scales...

M jie
+Set Zero at any position.
«Mounting bracket supplied.
+Data output,

Travel |[WAS |SALE
100mm/4” 2495 |£2155
200mm/8” £32.95 |£26.36
300mm/12° £4+-95 |£33.56
400mm/16” £64-95 £43.95
450mm/18" £62-95 |£50.36
ME-HZ600 600mm/24” £79-95 |£63.96
[ME-HZ800 800mm/31 172" [E2555[£107.96

Digital Readout Systems...

Mon to Fri* - 9.30am to 5.30pm
Saturday* 9.30am to 1.30pm
“Excludes exhibition dates

Allendale Electronics Lid,

43 Hoddesdon Industnal Centre,
Pindar Road, Hoddesdon,

Herts, EN11 OFF,

MAIL ORDER /| SALES COUNTER
Allendale Electronics Limited,

43 Hoddesdon Industrial

Centre, Pindar Road,

Hoddesdon, Hertfordshire. EN11 OFF.

TELEPHONE
TEL: 01992 450
ONLINE
www.machine-dro.co.uk




1. The finished Keats angle plate.

aving agreed to provide the

article it would be good to be

able to say, “mount the casting

in a manner so that you can first

machine the surface that ----",
but of course, it is not that simple. The very
nature of a casting is that its shape is likely
to be in most cases quite different from any
other casting the workshop owner is likely
to be called upon to machine, the Keats
Angle Plate being a good example.

The reader having mentioned this item
makes it an obvious choice to use as a
subject so as to come up with some
pointers for this and other castings
needing to be machined.

So asto provide other examples, in the
next issue | have chosen the Small Vee
Angle Plate also from “The College
Engineering Supply”. Both items are
intended to perform similar functions
though the Vee angle plate is more
adaptable and will work more readily with
smaller workpieces.

| intend therefore, in addition to detailing
the setups for machining these, also to
explain their purpose and the pluses and
minuses of each design. The castings as
received are shown in photo 2, with those
for the Keats on the left and the two for
the Vee angle plate on the right. In both
cases the hardware required has to be
provided by the workshop owner.

2. The castings as supplied, both for the Keats angle plate
and the Vee angle plate.

HOW TO MACHINE
CASTINGS | orldHlimkea

eats Vee angle plate

The nature of a casting

| do not confess to being knowledgeable
regarding the finer details of casting
metal objects but in this article we are
considering plain iron castings that are
almost exclusively produced in a sand
mould. In very basic terms the mould is
made in two parts that can be separated
so as to enable the pattern to be removed
when, after reassembling, the molten
iron can then be poured in to produce the
required shape.

Sk.1 shows a very simple example of a
rectangular section component being cast.
| state rectangular, but | think all readers
will understand that the sides have to be
tapered so as to enable the pattern to be
removed without damaging the sand cavity
prior to the iron being poured. Because of
this the casting has two parallel faces and
the remaining faces are tapered and non
parallel. The two parallel faces would be
relatively easy to secure in a vice,
depending on size of course, and other
methods such as using an angle plate
would also be quite easy, the tapered faces
would though present a problem. The Vee
block casting in photo 2 (rear right) has
similarities to this simple example.

Castings do though come in a very wide
range of shapes and sizes and many will
not be able to be mounted so easily as the
abowve explanation. Sk.2 shows another

Sk. 1

Sk.2

18

B OVERVIEW

A reader of the magazine commented
to the editor that, as a novice
metalworker, he found it difficult to
decide which face to work on first
when confronted with a casting to
machine. At the time he was
considering the Keats Angle Plate
(photeo 1) shown in “The College
Engineering Supply” catalogue, (ref
1). The purpose of his letter was to
suggest that an article explaining
where to start would be helpful to him
and no doubt many others.

example and from this it will be seen that
in this case no two faces are parallel and
as a result, mounting it in a vice will be
much more of a problem though not
necessarily impossible. It is because of
these variations that make it impossible to
give an all embracing answer to the
reader's question. | will though explain for
each of the four castings, how | come to
the decisions | do, both with regard to the
face to machine first and the sequence for
the remaining faces. Of course, many
castings will not have an obvious first face
and some workshop owners will choose
one whilst others will choose another.

The first task

First, one must study the casting carefully
noting which faces are parallel and

which are not and which faces have to be
machined as often many are left in their as
cast state.

Having spent time considering the
situation the aim at this stage would
normally be to choose the most secure
method of holding the casting whilst
presenting the first surface for machining.
The choice though should also take into
consideration whether or not the surface
machined first will make subsequent stages
easier to mount. Therefore, where a number
of choices for the first surface would appear
equally acceptable the decision must be
made on the basis of the next operation.
Planning ahead is an essential feature when
machining a casting!

Model Engineers’ Workshop



Also included in the considerations is
that one should attempt to chose a
method that presents the larger surfaces
in a manner that enables them to be
machined equally over their full surface. If
this is not done then as more will need to
be removed on one edge than the other
the increased amount of metal removed
may make it impossible to work to the
dimensions given. This | feel is best
understood by reference to Sk. 3. In this,
“A" shows the casting as supplied and
which needs to be surfaced on the two
outer faces to make them at 90deg. to one
another. With the short face mounted
vertically, as at “B"”, much more has to be
removed compared to the longer face
being mounted vertically, “C". Having first
machined the casting as at “C” it can then
be mounted as shown at “B" and
machined equally over the larger surface.

Fortunately, the pattern maker will have
chosen in most cases to make the taper on
the shortest sides, see Sk. 4A, so as to
reduce the depth of the pattern in the
mould and minimising the amount of
metal that will have to be removed at the
machining stage if made as per Sk. 4B.
Another benefit of this is that it reduces
the amount of iron used thereby reducing
the cost of the casting as a result.

With castings that conform to the above,
one of the shorter faces is very likely to be
the one to machine first. That is certainly
the case with three out of the four castings
being machined in this article. | should add
here that the angles shown in the sketches
are, for clarity, more than those normally
present on the casting, which is usually
between one and two degrees per face.

Machining cast iron

The subject of machining cast iron has
been covered frequently in the magazine
and therefore a very detailed explanation
is probably not appropriate. However, as

the article is mainly aimed at the workshop
owner new to metalworking | will briefly
cover the most important points.

1) The surface of iron castings can

frequently possess hard spots that will

rapidly blunt high speed steel tooling.

2) Because of the hard spots, if possible
use carbide tipped tools for initially
machining the casting’s surfaces.

3) If the surface starts to take on a glazed
appearance, this is because the depth
of cut is not sufficient to get below the
hard skin.

4} This can either be because the casting
surface has a shallow hollow or that
it has been mounted on the machine
with the surface being machined
sloping down very slightly.

5) In this case, return to the start, deepen
the cut, and recommence to machine
the surface.

6) If you do not have a tipped tool,
reserve an old HSS cutter for the task,
keeping your sharp cutters for more
appropriate tasks.

7)  If you have to use a HSS cutter, grind
a chamfer, about 1 to 2mm deep,
around the edge of the casting so
that the cutter does not have to break
through the hard surface.

8) Whilst less important, the chamfer is
also worthwhile if using a tipped tool.

9) After the hard surface has been
removed, iron castings machine
easily. A sharp HSS cutter can then
be employed to machine to the size
required and/or to achieve a better
finish.

10) As a result of the surfaces having
been machined, the internal stresses
within the casting may have changed
resulting in the casting distorting. This
can happen between the individual
stages of it being machined or while
in storage after it has been completed.

Sk.3
A c
/ v / !
B
Sk. 4
IS
A B

March 2010 www.model-engineer.co.uk

11) Machined castings are therefore
best left for a few days (preferably
more if time permits) and then finally
machined to size, see point 9 above,

THE KEATS ANGLE PLATE

The main casting

This conforms very closely to that shown
in Sk. 3 with the two faces of the larger
web being essentially parallel and the
shorter web tapered on each face clearly
indicating which way the casting was
produced in the mould.

The drawings provided by College show
it being machined on the two outer main
faces plus the two faces of the Vee.
Additionally, two parallel slots have to be
fully machined as they are not castin.
However, | chose to change the centres of
the parallel slots to 80mm from the 70mm
shown on the drawing as they would then
line up with the slots on the “Quick-Set
faceplate from Hemingway Kits that |
made and was featured in the magazine
(ref 2).

Surprisingly, the drawing does not call
for the top of the web opposite the main
face to be machined but as it may be used
as a location for the workpiece in a few
cases, | consider that it should be. The
ends of the shorter web are also tapered in
view of the way the item was cast but are
not shown as machined on the drawings.
However, just possibly, the ends may be
useful as reference faces or a means of
locating it if stood on its side so | decided
to machine these also. It would also
provide a challenge getting the Vee central
to the two ends that would add to the
depth of this article.

Having considered the points that | have
already discussed, it was obvious that the
casting should be located off its larger face
whilst the shorter one is machined.
However, it was first necessary to remove
any localised high points (pin head size or
a little bigger) and being very few |
removed these using a file and with that
done the face was checked against a
surface plate and | found it adequately flat
for the next task.

Should you find it necessary, any high
points should be removed either with an
old file or by localised grinding. If the
latter, do take care not to remove so much
that you remowve material below the level
to which you will ultimately wish to
machine it.

Perfection will not of course be possible
so a piece of thin hard card between the
casting and the mounting surface will
campensate for minor errors. However, do
not be fooled into thinking that the
situation is better than it is as often the
casting will fall away towards its edge.
Because of this do ensure that any bar
clamps are applying their force well in
from the perimeter of the casting.

With those precautions having been taken
note of, | machined the two faces as shown
in photo 3, having set them reasonably
level so that they were machined equally.
Regular readers of my articles will possibly
be aware of my statements that relying on
a single clamp is to be avoided if possible
and that one too many is much better than
one too few. In this case though, the
compact nature of the assembly made it
acceptable, do note though that the
machining forces are towards the angle
plate, not away or across. | did consider
that some workshop owners would not
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3. The first faces to be machined are those
on either side of the Vee.

5. The main face was machined with that in
photo 3 against the square posts and that
in photo 4 firmly against the machine table.

have an angle plate large enough to permit
more clamps to be employed so decided
that | would like to illustrate a method
within the bounds of what would likely be
available in some cases.

It may seem obvious that the next face
should be the large main face but |
decided that the top of the web should
now be tackled, the reason being that it
was very likely that the main face and the
top of the web would only be nominally
parallel, so by machining the web first the
two surfaces were trued up with the
minimum of metal removed (photo 4).

Next, | chose to mount the casting onto
two square posts to machine the main
face (photo 5). To do this the surface
machined in the last operation was placed
firmly on the machine table ensuring that
the larger face now being machined was
parallel with the top of the web already
machined. It is worth considering that
posts such as these can find many uses on
the milling machine so are worth making.

You will see that | have used a form of
clamp that | rarely use but their pivoted
end piece makes them ideal for dealing
with the slightly sloping surface of the
casting. Again note that the cutting forces
are towards the posts. Whilst the casting is
set up in this way it would appear an
obvious time to make the two slots
mentioned earlier, but as they need to be
equally spaced about the Vee, which was
not yet machined, and being super
cautious, | delayed the process just in case
the Vee did not end up in the position |
anticipated.

The next task was to machine the two
faces of the Vee being, | thought, relatively
easy other than to measure the result
during the machining operation.
Unfortunately though, | had overlooked
the fact that the projection of the cutter
from the milling spindle was insufficient
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6. The cutter used in the previous
photographs had insufficient reach to
machine the Vee so my boring head was
used instead.

to avoid the top edge of the casting
fouling the underside of the milling
spindle. | could have used an old high
speed steel end mill in the cutter chuck,
which would have given me the necessary
clearance and would anticipate that this
would be the method chosen by most.

Having machined the surfaces at either
end of the Vee about to be made the cutter
would not be breaking through a hard skin
so | did not anticipate too much of a
problem with this method.

In an endeavour to stay with tungsten
cutters, | decided, as an experiment, to
try using my boring head for the purpose
and even though the cut was intermittent,
the arrangement worked quite well

7. Using a slot drill to produce the fixing
slots. The round bar gives a reference point
for positioning them relative to the Vee.

providing the depth of cut was kept to
a reasonable value; 0.3mm | seem to
remember.

| marked the two machined faces with
marking blue and scribed machine-to lines
to define the width of the Vee. This being
a distance of 60mm, | positioned it to be
an equal distance from each end of the
casting, nominally 30mm. | mounted the
casting on the angle plate setting the faces
to 45deg, doing this away from the milling
machine on the surface plate as the larger
surface makes it easier to use the
protractor from my combination square.
Having done that it was transferred to the
milling machine table and the Vee made
using the boring head as mentioned
above (photo 6). When machining these
faces one can stop just short of contacting
the other as a groove is machined in the
bottom of the Vee that will remove any
unmachined surface.

The casting was next tilted the other way
and the second surface machined. In this
case the machining forces were away from
the angle plate, which is not ideal, but this
was difficult to avoid and with the light cut
being taken there was no problem. With
the angle plate still on the machine table
the casting was moved to the horizontal
position and the groove in the bottom of
the Vee was made.

Having finished the Vee | was now able
to machine the two fixing slots ensuring
that they were equally spaced about it. To
do this | clamped a piece of round material
in the Vee which gave me a reference
paint for setting the position of the slots.
Again using the square posts, photo 7
shows the set up with the first slot already
machined.

This now leaves the ends of the web.
They need a rather special setup to
ensure that the Vee is central to a fair
degree of accuracy. The casting was
positioned on a round post fixed to an
angle plate and set vertically as shown in
photo 8 and then machined. Next |
rotated the casting through 180deg.
setting it vertically once more and
machined the second end using the same
down feed setting as for the first (photo
9). These operations could not though be
carried out at this stage as they needed
the clamp and its fixings to be
completed.

8. Setting the casting vertical for
machining the ends.

Model Engineers’ Workshop



The clamp

This is a casting with no obvious best
secjuence for machining it and | am sure
some would tackle it differently. The
parallel faces are those of the raised
bosses with the sides of the Vee being
tapered and narrowest at the point.
Having removed any major roughness
on the sides, | chose to hold this in the
vice but used some copper shims to
help compensate for the taper and any
localised raised portions. With the vice
just lightly closed, | used a soft hammer
to encourage the casting to take up a
horizontal position, checking this using
the protractor from my combination set.
Incidentally, the clamp is a malleable iron
casting and machines quite differently
from the main casting.

As my milling machine has not been set
up accurately to have a level table, | first
placed the protractor on the table and
adjusted it to read zero. With that done |
then used it to position the casting thereby
compensating for any error with the
machine table, of course precision is not a
requirement. The vice was then fully
tightened and in view of the limited
amount of machining necessary | was
happy to machine the two bosses using
this setup (photo 10).

It is worth noting that security can in
many cases be increased by a shim of soft
copper, about Tmm thick, that will, under
pressure, conform to the minor
irregularities of the casting, improving the
grip appreciably. This is especially
beneficial if working as in this example.

| then turned the casting over and again
mounted it in the vice but this time used a
parallel to support it ensuring the two
ends would machine to the same
thickness. When the Keats angle plate isin
use for small diameter workpieces, the
clamp is inverted with pressure being
applied by the top of the Vee, to avoid this
being a sharp edge, a 3mm wide flat is
made, which was also machined whilst
the casting was still held in the vice.

Next | mounted the casting onto the
square posts, seen previously, and
machined the first side. The casting was
then turned over and this time, making
sure the already machined side was in
contact with the machine table, the second
side was also machined (photo 11). This
ensured that the two sides were parallel.

The two sides of the Vee and the groove
in its base were the next to be machined
using a similar method as used for the
main casting. However, the absence of a
flange made it a little more difficult to
clamp securely, Photograph 12 shows the
setup | used. In this, | have again used
one of the posts, which | set accurately at
45deg. on the angle plate before
mounting it on the machine table. The
part was then first clamped to the post
thereby easily setting it at the required
angle with the bar clamp finally being
added.

| have not mentioned the tapped holes in
the main casting or the plain holes in the
clamp but produced these at this late
stage. Some workshop owners would | am
sure have drilled them earlier and used
them to fix the castings to the angle plate
rather than using the methods | have
illustrated. If you have a large enough
angle plate then it is certainly a method
worth considering providing the slots in
the plate are suitably spaced.
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9. The second end being machined having
been set up in a similar manner to that in
photo 8.

11. The square posts again being used
whilst the sides of the clamp are being
machined.

The clamp now being finished, | was able
to machine the ends of the main casting as
was explained earlier and illustrated in
photos 7 and 8. You may though
understandably consider this an
unnecessary feature and chose to bypass
this operation.

Having done that, there just remained for
the edges to be lightly chamfered and the
non machined surfaces painted and we
have the finished item (photo 1), thatis
unless | eventually choose to re-machine
some of the faces as explained below.

At the time of writing this article, | have
not checked to see if there has been any
movement within the casting as a result
of the machining as this is best
undertaken after a time delay of at least a
few weeks. The only area that is
important is that the two surfaces of the
\Vee are at 90deg. to the main face, a
situation that | will check using an
engineer's square. If| find an errorin
excess of what | feel is reasonable, | will
set up a cylindrical square on the milling
machine table and clamp the Keats to this
using its own clamp and with that done,
lightly re-surface just the main face.

In the next issue | will describe how to
machine the Vee angle plate castings. B

12. The Vee in the clamp being made.

B MEW RESOURCE BOX

Ref 1.

Keats Angle Plate castings, Ref 558.
Small Vee Angle Plate, Ref. 580.
(Required for part 2)

The College Engineering Supply,

2 Sandy Land, Codsall,
Wolverhampton WV8 1EJ

Tel. 08451 662184

Website; www.college

engineering.co.uk

Ref 2.

Quick-Set Face and Angle Plate,
Ref. HK2200.

Hemingway Kits, 126 Dunval Road,
Bridgenorth, Shropshire WV16 4LZ
Tel. 01746 767739

Website: www.hemingwaykits.com
Article published in MEW issue 155
page 20.
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College Engineering Supply

2 Sandy Lane, Codsall, Wolverhampton, WV8§ 1EJ.
Tel or Fax: 0845 166 2184 or 01902 842284

We can also supply:

CAST IRON - Round, Square and Block cut to si

Round & Square,
Round, “!ql & Rectangle.
CLOCK K] ! forward list.
TESTFOAM & TRYCUT for CNC proving.

See all our materials & download current catalogue free from our website
www.collegeengineering.co.uk

Myford-Emporium

www.myford-emporium.com  myfordemporium@aol.com

We stock used Myford lath es,—;—parts, accessories and ar’m
WORKSHOPS CLEARED & SINGLE MACHINES WANTED
We buy anything to do with Myford - CASH WAITING!

= Myford Emporium b=

Unit 9a Carlton Industrial Estate, Albion Road, Barnsley 571 3HW

Tel/Fax: 01226 700 104 or 0844 44 11777 (Local Rate)

| TAKE A LOOK AT OUR WEBSITE
e www.myford-emporium.com &1

See us at all major Model Engineering Exhibitions

Save your delivery charges and pre-order for collection at an exhibition.

For more information please senda S AE

E-mail: sales(@collegeengineering.co.uk
(AS5) and we will send a current catalogue @ geeng g

vt~

l,?ro‘éc?.é:a‘iu the best website for mactines and foo.frf/g in the model enj'meerfm eworld!
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/gandmitoolsales

Item code Engineers Hand Tools, Letter & Number Stamps, Etc ftem code
£125.00 +VAT 130  5Morse Taper Test Taper and Socket £20.00 +VAT  102€
£22.00 +VAT 7236  7lbBronze Sledgeharmmer £25.00 +VAT 3258
£15.00 +VAT 124  Centre Punch £10.00 +VAT 709
£125.00 +VAT 5101 Chesterman No 197011 Steel 24 inch Inspection Square  £150.00 +VAT 700
£100.00 +VAT 6261 Drawing Instrument Set £15.00 +VAT 612

Milling Machines, Engravers, Jig Borers ltem code
£525.00 +VAT

AEW Viceroy Horizon Vertical Mill
3A Die £650.00 +VAT 7282

Denford Micramill Viertical CNG Bench Miling Machine  £650.00 +VAT 7372
Harrison Vertical Milling Machine with Swivel Head £750.00 +VAT 7324
Marlow Vertical Mslllng Machine £550.00 +VAT 7191

Boxford spares and Tooling
Boxford 4 1/2 & 5 inch Tailstocks

Bocford 4 inch Cast lron Chuck Backplates
Boxford 5 inch Catchplate

Baxcford 5 inch Tailsbock

Baocford Cabinet Stand with Coolant Tank

Sentinel Milling Machine £1250.00 +VAT 7283 Boxford Change Gear Cover £40.00 +VAT 131 E.H Drawing Instrument Set £12.00 +VAT 613(
Taylor Hobson Pants raphEngfaver £75.00 +VAT 7200  Boxford Change Gear Quadrant £15.00 +VAT 132 Engineers 150mm Cylindrical Square £35.00 +VAT  714€
Bench Maourting CNC Engraving Machine £225.00 +VAT 6390  Boxford Change Gears £ +VAT 120  Hika S| Hammier, New £15.00 +VAT  222f
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Denford Viceroy Double Ended Buffer on Pedestal Stand ~ £75.00 +VAT 7319 Boocford Motor Drive Unit and Countes £65.00 +VAT 6264 Moore & Wright Calipers & Divide: a4c
Denford Viceroy Pedes‘lal Buﬂ’eﬂGrln der £175.00 +VAT 6419 Boxford Power feed Saddle nssemhly £250,00 +VAT 136 Moore & Wright No 405 $c;ribmg Blr;u;k £30, CIJ +U'AT 568£
Double Ended Pedestal £65.00 +VAT 7307 Boxford Pulley & Plummer Block Drive Unit £35.00 +VAT 7121 Moore & Wright No 405 Scribing Block £20.00 +VAT 465¢
Eagle Hand Operated Sun‘acs Grinder, 3 phase £550.00 +VAT 7475  Boxford T Slotted Cross Slide with One T Slot £65.00 +VAT 7382  Oak Toolmakers Chest Requiring Restoration £50.00 +VAT  716€
Jones & Shipman 540 Surface Grinder £750.00 +VAT 7285 Bocford Topslide for 5 inch Lathe, Meftric £75.00 +VAT 7249 Omaro Card Slide Rule for Calculating Dimensions
RJH Buffalo Double Ended Buffer £350.00 +VAT 6987 Baoxford TUD Headstock E75.00 +VAT 5417 of Circular & Rectangular Tanks £12.00 +VAT B43E
FUH Psdsstal Linisher £200.00 +VAT 7280 Pair Large: G Clam; P50.00 +VAT 453
Backstand Linisher £650.00 +VAT 6418 Engineers Hand Tools, Letter & Number Stamps, Etc ltem code Pair of Engineers Trammels £50.00 +VAT 4B6E
\!'t:eruy Double Ended Polisher £225.00 +VAT 6074 3 Torque Wrenches in Wuoden case £40.00 +VAT 6792  Plamer Setting Gauge £25.00 +VAT 2222
Double Ended Pedestal Pol £50.00 +VAT 7402 /4" Drive Socket Set. £40.00 +VAT 1498 Pryor Hand Held Lelter T pe Holﬁer, No H16-57 £150.00 +VAT 4917
Pedestal Mounted Double Encled Grinder £45.00 +VAT 7309 4 Engineers Hand Scrapers with 8" Blades £15.00 +VAT 2474  Record 10 inch Forged G Gl £35.00 +VAT 6136

* Telephone enquiries welcome on any item of stock. * We hold thousands of items uol listed above.
* Kll 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. mor
* Over 7,000 square feet of tools, machines and workshop equipment. ﬂ-)h)" PY

G and M Tools, The Mlll, Mill Lane Ashington,West Sussex RH20 3BX
ica.  Opening times: 9am - 1pm & 2pm - Spm Monday to Friday. ...,9
Closed Saturdays, !
: web: www.gandmtools.co.uk
except by appointment. fax: 01903 892221

e-mail: sales@gandmtools.co.uk
Telephone: 01903 892510




FITTING A ONE-SHOT
LUBRICATION SYSTEM
TO A MYFORD ML7 LATHE

Tony Jeffree makes his lathe easy to lubricate

System components

Photograph 2 shows the heart of the
systemn, which is an oil reservoir with a
built-in manually operated pump. You

pull back the spring-loaded plunger and
release the handle; the spring then forces
a measured quantity {3ml) of oil out of the
reservoir and into the pipework that you
have attached to it. The tank holds 180ml
of oil, so there are approximately 60 shots
per tank.

Photograph 3 shows the main
components of the system. On the top row
is a straight hose adapter and a 90-degree
elbow adapter. These have a male M6X1

1. Most of the lubrication system can
be seen in this photo.
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thread that screws into an oiling point on
the machine, and a female M8X1 thread
that is designed to accept a compression
bushing and a compression sleeve or olive
(right hand column in the photo) so that
you can insert 4mm Nylon tube into the
fitting and get a good seal.

To the left of the middle row is a “banjo”
assembly; this does a similar job to the
90deg. elbow connector, but is useful for
use in awkward positions where there isn't
room to “swing” the 90deg. elbow as you
screw it in. The banjo bolt is M8X1, and is
sealed top and bottom with O-rings.

In the middle of the photo is one of the
metering unit assemblies. Alan at Arc Euro
Trade showed me one that he had hacksawn
in half to show the internal structure. Built
into the device are a small filter plate, an
accurately machined metering orifice, and a
spring-loaded non-return valve. This latter
point gives you a clue that these units fit
only one way round - you can just see the
arrow on the flat at the left of the unit,
indicating that flow direction starts at the
pointy end and exits through the screw on
cap. This cap hides a compression sleeve,
so the 4mm Nylon tube can be attached to
the outflow end of the metering unit. The
metering units come in four sizes; the flow
rate increases by a factor of two when you
go from one size to the next largest size in
the range.

At the bottom of the photo is a 6-way
manifold. The six ports in the manifold are
threaded M8X1 to accept either the pointy
end of a metering unit, or a compression
bushing and its compression sleeve.
Naturally, one of the ports will be used for
the inflow of oil from the pump; the
remaining ports can be used to feed
individual oiling points, or to feed another

£
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B OVERVIEW

One of the deeply frustrating aspects
of owning a Myford ML-7 is its
lubrication system, if it deserves to
be called that. The drip oilers are a
pain to adjust, and half of the time,
they are totally useless because you
forget to turn them on at the start of
a session; the other half of the time,
you forget to turn them off when
you have finished, so the nexttime
you want to use the lathe, the oilers
have emptied their contents
uselessly, via the head bearings, into
the drip tray.

The original glass dome oilers did
at least let you see what the drip rate
was; however, | had fitted my lathe
with the modern oilers that Myford
currently sell as replacements, and
these manage to run the oil down the
sides of the sight tube without giving
any visible drip. And of course, then
there are the oil-nipples-from-hell
and the appalling and utterly useless
little toy oil gun that was issued as
standard equipment with the lathe.
The more modern oil guns that
Myford now sell are a vast
improvement, but it is still nothing
short of a black art to persuade the
gun to form a seal with the nipple
that is good enough to prevent a
high pressure jet of oil squirting you
in the eye when you push the
plunger. So, it was with considerable
interest that | read in the Arc Euro
Trade catalogue that they now stock
a range of parts that will allow you to
design and install a “one-shot” oiling
system (photo 1).

manifold. The manifolds come in a variety
of sizes, from 2-port manifolds to 10-ports.
| can already hear the question being
asked - why have a 2-port manifold? The
answer is simple - the metering units
should be kept as near to the oiling point
as practically possible, so if there is a long
run of pipe from the nearest manifold to
the oiling point, then you place a 2-port
manifold near the oiling point and screw
the metering unit into that. A short stub of
tube can then run from the business end
of the metering unit to a straight or 90
degree adapter at the oiling point.

Not shown in the photo are the ranges of
tubing clips that are designed either to clip
the bare 4mm tubing, or to clip the tubing
after it has been sheathed in the 6mm
spring tube guard that protects the Nylon
tube in places where it may be vulnerable.
There are also metal ferrule ends available
to make a neat job of the tube guard.
Photograph 4 shows a couple of pipe
assemblies made up with compression
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4. A couple of made up hoses.

Table 1

Type of bearing

0Oil requirement (cc/hour - measurements in inches)

Plain bearing or drive screw

0.15 X bearing shaft diameter X bearing length

Gear

0.3 X gear pitch diameter X gear face width

Slideways (flat)

0.04 X [length of moving member + travel] X width

Slideways (cylindrical)

0.15 X diameter X [length of moving member + travel]

Ball or roller bearing

0.1 X bearing shaft diameter X number of rows
of balls or rollers

sleeves at one end to fit an oiling point
adapter, and metering unit caps at the
other end to fit the business end of a
metering unit.

As the compression olives grip tightly
onto the plastic tube, you will appreciate
that there are ample opportunities when
using this system to forget to put all the
right bits in place before tightening down
the olives, with the result that you have to
dismantle, cut off the ends of the tubes,
and start again. There is also a point of
technique that is worth noting here - when
the tube goes around corners, the length
of spring guard tube that is required
decreases slightly. | found that the best
approach was to make up tube assemblies
with the tube held straight, and
temporarily fit the caps or compression
sleeves to a socket in a manifold orto a
metering unit to partially compress the
olive at each end before attempting to fit
the tube in its final position.

Because the larger manifolds only have
even numbers of ports, and because it is
inevitable that the number of ports you
actually need won't match, the system
also includes a blanking plug that looks
rather like the compression bushing but
with a pointy end and no through hole that
can be used to block off unused ports in
manifolds. However, if like me you forgot
to order one, it is possible to improvise by
using a compression bushing and olive
with a short length of Nylon tube that you
have filled either with hot melt glue from a
glue gun or with a short stub of suitable
diameter rod.

Designing a system

The first decision is which bits of the
lathe you want to lubricate. On my lathe,
| decided that | would attempt to use the
systerm with as many of the oil points as
| could manage. So, my list of points to
lubricate was as follows:

* Two headstock bearings.
« Two countershaft bearings.
* Two leadscrew bearings.
* Two saddle oiling points.
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« One oiling point on the front of the
saddle (this feeds the rack and pinion and
associated gears).

« Two oiling points that | would have to
create at the front of the saddle to feed
oil into the cross slide dovetails.

It should be intuitively obvious that all
oiling points are not created equal; the
headstock bearings probably need more
oil than the others, closely followed by the
saddle and cross slide bearings, followed
pretty much by the rest. However, it is
possible to apply rather more objective
analysis to the problem in order to choose
the right size of metering unit to place at
each oiling point, as discussed later.

It might be tempting to save money by
sharing a metering unit between two
oiling points, for example feeding the
output of a metering unitto a 3 way
manifold, and then feeding the remaining
two ports of the manifold to each of the
oiling points; however, this is best avoided
unless the resistance to oil flow seen at
both oiling points is identical. If it isn't
then the consequence is that one of the
oiling points will get more oil than the

other, which would rather defeat the
object of installing the system in the first
place. So, for this installation, | chose to
use individual metering units for each of
the eleven oiling points listed abowve.

Determining the size of metering units for
each oiling point is a multi-step process.
The first step is to work out what volume of
oil, in cubic centimetres per hour, the
bearing associated with the oiling point
should receive. There is a formula
associated with each different bearing type
that allows this to be calculated, as shown
in table 1.

Using these formulae, I arrived at the
following, based on not terribly precise
measurements taken from my ML7:

» Headstock: Large bearing is 1.25in. diam
X 2in., so oil requirement per bearing =
0.16 X 1.25 X 2 = 0.375 cc/hour. In reality
the left hand bearing is smaller, but |
chose to treat them as the same.

+ Leadscrew: 0.625in. diam X 2in. (1.25in.
for the shorter bearing at the tailstock
end), so oil requirement per large
bearing = 0.15 X 0.625 X 2 = 0.19 cc/hour
and oil requirement per small bearing =
0.15 X 0.625 X 1.25 = 0.12 cc/hour.

- Saddle slide: Oil requirement per large
bearing = 0.04 X 1.75 X 15 = 1.0 cc/hour,
and oil requirement per small bearing =
0.04 X 1.25 X 12 = 0.6 cc/hour.

* Cross slide: Oil requirerment per bearing
=0.04 X1.25 X 12 = 0.6 cc/hour.

+ Countershaft: Oil requirement per
bearing = 0.16 X 0.75 X 1.75 = 0.2 cc/hour.

| didn't attempt to calculate the
requirement for the rack and pinion gears
- | figured that if it got the same as the
lowest requirement in the system then it
would be getting more than it was getting
before!

With a bit of rounding here and there,
this resulted in the spreadsheet below.

This requires a little explanation. The
“nominal volume requirement” is in cc/
hour, derived from the calculations shown
above. So, using these formulae, the
system nominally needs about 4.5 cc/hour
to be delivered in total, proportioned as
shown in the second column of the table.

The “flow rate” column simply assigns
relative flow rates to each lubrication
point, based on the size of the metering
unit that will be used at each point. Hence,
the smallest size of metering unit is
assigned to the leadscrew bearings, the

Oil point Nom_inal volume Flow rate Volume per shot Me_ter_ing

requirement unit size
Headstock 1 0.4 4 0.571428571 AJB2
Headstock 2 0.4 4 0.571428571 AJB2
Saddle 1 1 2 0.285714286 AJB1
Saddle 2 0.6 2 0.285714286 AJB1
Cross-slide 1 0.6 2 0.285714286 AJB1
Cross-slide 2 0.6 2 0.285714286 AJB1
Leadscrew 1 0.19 1 0.142857143 AJBO
Leadscrew 2 0.12 1 0.142857143 AJBO
Countershaft 1 0.2 1 0.142857143 AJBO
Countershaft 2 0.2 1 0.142857143 AJBO
Pinion gears 0.2 1 0.142857143 AJBO
Total 4.51 21 3
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5. The reservoir is mounted on the
belt guard.

countershaft bearings, and the pinion
gears; the next larger size of metering unit
(twice the flow rate of the smallest) to the
saddle and cross-slide, and the next larger
size to the two headstock bearings. You
will note that this doesn't actually follow
the relative sizes of the calculated flow
requirements, as these suggest that the
slideways should get more oil than the
headstock bearings; my rationale here was
that | suspect that the slideway lubrication
rates are calculated on the assumption
that the slideways are in constant
reciprocal movement, which might be true
of a machining centre but not true of a
hobby lathe. So | decided to give the
headstock bearings more oil than the
slideways.

Add up the flow rate column entries and
you get a total of 21 “units of flow”; i.e.,
the smallest metering unit will deliver ¥»™
of the total volume (3cc/shot), the mid
sized ones %" of the total volume, and
the large sized ones %" of the total
volume. The “volume per shot” column
then shows how much of the 3cc shot will
be delivered to each point. This shows that
if you give one shot per hour, then the
headstock bearings get about the right
volume, but the remaining points a little
less than the theoretical requirement.
Howevwer, as under normal circumstances,

8. Turning and threading the connector.
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6. The three way connector on the
back of the lathe bed.

you would leave the drip oilers running
continuously, and maybe give the other
lube points a squirt once in a while, it is
probably a reasonable balance. Clearly,
you could choose to vary the arrangement
by choosing different metering units to the
ones | used.

The final column shows which metering
units | selected in order to meet the
requirement. | decided to go for the largest
ones that Arc sells (AJB2) for the
headstock bearings and work down from
there; if | had started with AJB1 for the
headstock and worked down to AJBOO for
the smallest, then the only difference in
performance would be that the time taken
to deliver a shot of oil would double. With
the units chosen, the shot gets delivered
over approx. 30 seconds.

Assembling the circuit

The circuit was designed around three
manifolds; one 8-way manifold, located
close to the pull handle oiler (photo 5),
which serves the headstock, countershaft,
and leadscrew bearings, a 3-way manifold,
mounted on the back of the bed (photo
6), that allows a Tee-take off pointto be
located in the pipe that feeds the tailstock
end leadscrew bearing, and a 6-way
manifold attached to the front plate of the
saddle (photo 7) that serves the slideway
oiling points (4off) and the pinion gear
oiling point.

The first step was to attach the pull
handle oiler and the 8-way manifold to the
pulley guard at the left hand end of the
lathe, as shown in photo 5; | used screws
and nuts that | had to hand for this. In
order for this to work properly, you need
to reverse the position of the mounting
plate on the oiler; simply remove the four
screws that screw down through the top

connectors.

7. Multi-way manifold on the lathe
carriage.

plate of the oiler into the mounting plate,
spin the mounting plate through 180
degrees so that the mounting holes are on
the right of the oiler handle instead of the
left, and re-assemble with the four screws.

The plumbing work can now start. The
first connection is from the output of the
oiler to the top end port on the manifold.
This is straightforward enough; you start
by fitting a compression bushing and an
olive over the end of a length of Nylon
tube, insert them into the output port of
the oiler, and screw the bushing home
with sufficient turns to compress the olive
so that it both grips the tube and seals the
joint. You then cut the tube to length so
that it will fit all the way into the port on
the manifold, cut a length of the spring
tube to the right length so that it will allow
for two ferrules plus a compression
bushing and an olive to be fitted and still
allow about 2mm of Nylon tube to
protrude through the olive, fit the ferrules,
bushing and olive in place, and screw the
bushing into the manifold port.

It is now a matter of working your way
down the remaining ports, and connecting
them up as required (photo1). The second
port feeds the left hand countershaft
bearing (looking from the operator’s side);
to do this, | used a two-port manifold,
mounted onto the countershaft bracket by
means of a socket head screw into a
tapped hole in the bracket. The tube from
the 8-way manifold feeds into the bottom
of the 2-port manifold, with a compression
bushing and olive as before; the metering
unit screws into the top end of the 2-port
manifold (pointy end first) and a short
length of tube from the outflow cap of the
metering unit connects to the 90-degree
elbow that is screwed into the countershaft
oiling point. There are two ways that the

10. Headstock connector fitted to lathe.
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14. Modified banjo bolts.

15. Modified adaptors.

elbow can be fitted here. The first is to
disassemble the countershaft, remove the
standard oil nipple, drill and tap the nipple
hole M6X1 to suit the thread on the elbow
joint; the second is to modify the thread on
the elbow joint to fit the standard oil nipple
thread. | chose the second approach; the
elbow joint can be gripped in the 4-jaw
chuck so that the threaded end is on-axis,
and the thread is then turned down and
threaded 2BA to fit the nipple hole (photo
8). If you go that route, then you may as
well modify all four of the 90-degree
elbows to 2BA threads at the same time, as
they are all used to replace existing 2BA
threaded nipples.

The next port in the 8-way manifold
feeds the left hand headstock bearing
(looking from the operator's side). Having
removwved the standard drip oilers, you are
presented with a % BSP threaded hole in
the bearing cap. It turns out that of you
turn down the hex portion of the screw
cap on a metering unit, there is just
enough meat left to take a ¥ BSP thread.
Photograph 9 shows the “before and
after”; the original metering unit on the
left, and one with a modified cap on the
right. The pointy end of the metering unit
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is screwed into another 2-port manifold,
and then the whole assembly can be
screwed into the bearing cap (photo 10). It
is then a matter of fitting the Nylon tube,
spring tube, com pression bushings and
olives as before; the tubing fits neatly
through the gaps in the countershaft hinge
assembly, and is held in place using cable
ties (photo 11).

The next two ports on the 8-way
manifold feed the right hand countershaft
bearing and headstock bearing; the
assembly is simply a repeat of the left
hand ones. | fitted a couple of two-tube

16. Tailstock end leadscrew baarng banjo.

clamps to these four tube assemblies to
keep things neat and tidy (photo 1). The
next port isn't used; ideally you would use
a blanking plug (part number 084-025-
00400) to blank this off, but a perfectly
workable alternative is to find a short
length of rod (plastic or metal) that is a
close fit for one of the compression olives,
and fit that in place using one of the
standard compression bushes.

The penultimate port feeds the leadscrew
bearing at the changewheel/gearbox end of
the leadscrew. Photograph 12 shows the
assembly that is required there; a “banjo”™
assembly screws into the oiling point, the
metering unit screws into the banjo
assembly, then a 2-port manifold attached
to the pointy end of the metering unit, and
then the tube feeds back to the 8-port
manifold. Again, you have a choice with
the banjo as to whether you will drill and
tap the leadscrew bearing to take the
banjo’s M&X1 thread, or whether to modify
the banjo thread to 2BA. | chose the latter
approach; you need to make a split collet
like the one shown in photo 13 to allow
you to hold the banjo screw in the 3-jaw
chuck. Photograph 14 shows “before and
after” shots of the banjo screws. Fitting the
metering unit to the banjo assembly is a bit
of a cheat, and is probably not what was
intended, but it works; basically you
remove the cap of the metering unit, cut a
length of Nylon tube that is just a tad
longer than a compression olive, and then
screw the metering unit, tube and olive into
the port of the banjo assembly, tightening
to make the seal. Photograph 15 shows the
same general idea but with one of the
straight adaptors instead of a banjo unit.
Two more banjo units will need
modification to 2BA if you choose to go
that route - one for the tailstock end
leadscrew bearing, and one for the pinion
gear oiling point on the saddle.

The final port on the 8-port manifold
feeds a tube across to the 3-port manifold;
this is mounted on the back of the bed
(photo B). This acts as a Tee-splitter. One
branch (the straight through branch) feeds
the tailstock end leadscrew bearing (photo
16) and is simply a repeat of the left hand
leadscrew bearing assembly. The other
branch feeds across to the front of the
apron and into the left-most port of the
6-way manifold (photo 17). This manifold
was attached to the front of the apron,
below the cross slide feed screw, using a
piece of aluminium plate from the scrap
box. The tube from the 3-way manifold
obviously has to be long enough that it
will allow the saddle to traverse the entire
length of the bed without snagging.

The remaining 5 ports of the 6-way
manifold are all reasonably close to their
points of delivery, so | chose to screw the
metering units directly into the manifold,

17. The carriage all piped up.
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19. Another connection, this time on top
of the carriage.

18. Two of the carriage connections.

which makes the plumbing a bit simpler as
you don't need to mess around with any
more 2-port manifolds. The left-most pair of
ports feed into banjo assemblies that feed
the cross slide bearing surfaces. There
aren't any convenient oiling points for these,
so this is the first case where the only way
to fix the problem is to make an irrevocable
change to the machine. First, remove the
cross slide assermnbly so that you have
access to the front of the apron. Mow drill
horizontally into the top member of the
cross slide with a 4mm drill, directly below
the bearing surface and in the direction of
travel of the slide, to a depth of about an
inch. The hole should start about %4in. down
from the top surface so that the banjo
doesn’t interfere with the slideway, as seen
in photo 18. Drill down from the bearing
surface so that the hole connects with the
horizontal hole. The horizontal hole needs to
be opened out for tapping M&X1 to take the
banjo screw, and | also made an oil groove
in the bearing surface (as can be seen in the
photo) to allow the oil to flow pretty much
the full length of the bearing surface. This is
easy enough to do with a Dremel-style drill
fitted with a small mounted grinding wheel;
| just made a straight(ish) groove, but you
could of course zig-zag it, or do it a lot
neater by putting the saddle on the mill.
Obviously the procedure is repeated for the
second bearing surface. Once the banjo
assemblies are in place, pipework is
installed to connect to them from the two
left-most metering units.

The next two ports carry the metering
units for the saddle slideways. These
terminate in 90 degree elbows, modified to
2BA thread as described above (photo 19).
Again, the tubing is installed as described
before, and a cable clip holds the tubes
reasonably tidy (photo 20). The clip is held
by a self-tapper screwed into a hole drilled
in the top of the saddle casting. For the
tube that feeds the rear of the saddle, | left
a reasonable loop of “spare” so that the
tailstock can still be brought close to the
saddle without trapping the tube against
the cross slide. The final right-most port of
the 6-way manifold feeds the pinion gear
lubrication point behind the saddle
handwheel, via the last remaining modified
banjo assembly.

Testing and final comments

Fill the oil reservoir with your favourite
Myford lubrication oil, pull back the
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plunger, and release. You will need to do
this several times to drive all of the air out
of the system and fill the pipework with
oil, but before too long the plunger action
will slow down as the spring meets more
resistance, and oil should start to ooze out
of the various bearings. Check all of the
compression joints to make sure that they 20. A final view of the carriage connections.
are not leaking; if they are, tighten them
down and check again.

The system seems to work very well for H MEW RESOURCE BOX
me; the only downside seems to be that
spare oil from the countershaft tends to
fly about, leaving the tell-tale black stripe
down the left shoulder, but if | get too
irritated by that it is probably fixable
with the installation of a simple spray

Arc Euro Trade, 10 Archdale Street,
Syston, Leicester LE7 TNA

Tel: 0116 2695693

Website: www. arceurotrade.co.uk

guard. All in all, for the relatively small Editors Note: “To save customers having to
amount of effort involved, it is a state each and every part number for this
worthwhile addition to the machine, and project, ARC have created a new product
gives you peace of mind that all of the code which covers all the part numbers and
parts that need lubricating are getting quantity mentioned in the bill of materials.
their proper dose. The code is: 084-025-10000 - One Shot

The complete bill of materials is shown lubrication parts for Myford ML7”
in the following table. ®

Arc part number Quantity Description

084-025-00001 1 Pull handle oiler

084-025-00250 4 90 degree elbow hose adapter

084-025-00500 5 Banjo assembly

084-025-00606 1 Junction bar 6-way

084-025-00608 1 Junction bar 8-way

084-025-00602 6 Junction bar 2-way

084-025-00603 1 Junction bar 3-way

084-025-00100 5 AJBO meter unit

084-025-00101 4 AJB1 meter unit

084-025-00102 2 AJB2 meter unit

084-025-00700 6 metres 4mm Nylon tube

084-025-00750 6 metres Spring Tube Guard for 4mm Nylon tube

084-025-00760 5 packs Ferrules for Spring Tube ends - pack of 6

084-025-00300 5 packs 4mm compression bushings - pack of 6

084-025-00350 6 packs 4mm compression sleeve (olives) - pack

of packs 6

084-025-00800 1 packs 6mm tubing clip (1 tube) - pack of 4

084-025-00810 1 packs 6mm tubing clip (2 tubes) - pack of 4

084-025-00400 1) Blanking plug
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CNC MILLING - ENGRAVING
ON THE SIEG KX1 CNC MILL

Mick Knights makes a Roll of Honour

ecently, | downloaded the free

trial version of Cut2D. I've now

purchased the full licence for the

Cut2D CAM software and I'm

currently somewhere near the
bottomn of that particular learning curve,
but enjoying the experience none the less.

Even if you aren’t actively thinking about

buying a CAM (computer aided
manufacture) package, its well worth
downloading the Cut2D trial, from the
Vectric web site, as there are some
examples that the home machinist can
take through the tool path generation
stages and by selecting the control
currently in use, from the post processor
list, you can create a G code part program,
that will run on your own machine.

The Loco Wheel is an excellent example
and will demonstrate the capabilities of
your CNC machine, with a program, that
the average hobby machinist, my self
included, would be hard pressed to
produce (fig 1).

The support engineers at Vectric are very
helpful, both before and after the purchase
of the product. The package also has basic
drawing capabilities, which compliment
the wizards in MACH3. Until such time as |
opt for a full CAD/CAM programming
capability, these tools are doing
everything I've asked of them, thus far.

The project | want to discuss is really just
a bit of fun, but is all useful experience
and tests the machine at the extremities of
its travel.

For a few years now, some of my friends
and | have been involved in an annual
pumpkin growing contest, the weigh in of
which is held at our local pub. The contest
isn’t a matter of life and death, in my
experience it's far more serious than that.
Some Saturday afternoons, when the
history of the contest is discussed,
previous champions have been known to
forget the correct order of winners. So we
decided to produce a Roll of Honour,
which, when displayed in the pub, would
help to settle all arguments.

In my previous piece about the KX1, |
mentioned the free to use text wizard in
MACH3 and while useful, the text writer in
Cut2D is a far more powerful tool.

As | have a quantity of four inch wide, by
0.7in. thick brass plate in my bottomless
scrap box, | used a piece twelve inches
long, to produce a decent size plague.

The start point was to create a rectangle
of the above dimensions in the “Create
Vectors” section of Cut2D with the centre
of the plate being X0 YO.

Next the “Draw Text” section was
opened and the, “Text Alignment” from
the left, option chosen. To choose the
height of the characters entails trying
different heights of text to see if they fit
the width restrictions of the rectangle. By

B OVERVIEW

In the last issue, MEW issue 160, |
described the birth pains and the
eventual running of a few trial
routines on my KX1 CNC mill. | have
since discovered that the manual
supplied with my machine only
covered the basics. My manual
stopped at section 9:11. The full
MACH3 manual can be downloaded
at www. Machsupport.com and has
a further five sections, plus an index
and is intended for the more
advanced user. This follow on article
deals with the engraving of a brass
plate (photo 1).

using the longest line of text, as a test line,
it was found that Bmm height characters
fitted the space evenly.

There is a text display box in the top left
hand corner of the screen, so the text being
created is shown in this box prior to
applying it to the main screen. Once happy
with the text layout, simply apply the text to
the main screen. At this stage the text
appears vertically, but will need to be finally
machined along the length of the X axis on
the milling machine. All that is required to
achieve this is to rotate the text on the
screen through ninety degrees (fig 2).

The tool path tab is then opened and the
“Mill Pocket” option selected. A cut depth of
0.25mm and a safe Z working plane of
6.0mm was then applied after which an
engraving tool was chosen from the tool
library. No further options are required to
complete the program. Finally, the “Calculate
Tool Path” tab is clicked (fig 3). The tool paths
are then applied to the main screen. Once
happy with the tool paths, as they appear on
the screen, simply choose the control to be
used from the list of post processors. In this
case MACHS3 and click the save tool paths tab
(figs 4 and 5) The G code part program is
then saved to a folder of your choosing, or
downloaded directly to the machine.

2. Aligning the brass plate with the machine.
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3. Setting the engraving tool.
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Setting the brass plate directly onto the
machine table will mean that the Z axis
will be working on the very extremes of its
travel, Before committing to this, the
operator must be happy in their own mind
to use the machine in this condition. The

alternative would be to make a sub plate,
to raise the workpiece a further 25mm or
s0. But as any sub plate would need to be
the size of the actual machine table, this
would entail a lot of extra work and so |
will leave that project for another day.

The brass plate is located against a
removable tenon block, located in the
table tenon slot (photo 2). With a pencil,
mark the position, in from the top edge,
where the centre of the block of text will
start. The machine table needs to
positioned (by eye) centrally to the
spindle. The plate can then be clamped to
the machine table, with the pencilled line
beneath the engraving tool. To spread the
clamping pressure, use a suitable plate
beneath the actual clamps.

The Y zero position needs to be Bmm in
from the outside edge of the plate. When
the program was loaded, a soft limit
warning was displayed, which meant the
program would probably be stopped by
the soft limits at some stage of the
machining. The best way to find out
where this would occur, is to dry run the
program until the limit concerned, is
reached. The final X0 YO position will
need to be adjusted, after the soft limit
concerned is identified. When the
program is on dry run, the Z axis has to
be raised clear of the workpiece.

In this case the text program runs from
an anchor point in the centre of the block
of text. When the end of the text was
reached in the X- quadrant, without the
soft limits tripping, the adjustment would
obviously be required in the X- quadrant. |
recorded the X- travel as 110.0mm When
the dry run reached X+95.0 the limits
tripped, so using the incremental jog, the
table was moved 15mm back into the X-

ﬁlﬂi’lil!ll

P ]
lh__- L -

§ B OF B Y Ty

o Ca=D

R

Bl =

(aem] [&=]

Fig 3. Calculating the tool paths.

Fig 4. Tool paths applied and saved.
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Fig 5. The open tool path tab.

Model Engineers’ Workshop



4. Starting to engrave.

quadrant and at that position, the X axis
was re-zeroed.

To double check, the program was run
dry again and this time no soft limit
warning appeared and the program ran
without any problems.

Now to set the tool and offsets. As the
engraving tool is virtually a point (it does
have a 0.2 flat) it could easily be
damaged, so can't really be set in the
normal way of jogging down in
increments and checking the distance
between tool and workpiece with a feeler
gauge in case the point became trapped
against the job, and was chipped.

As I've mentioned before, the Z axis will
have to be working at the extreme limits of
its travel. Again, the operator must be
happy with this situation. To set the Z
parameters, | gently jogged the Z axis
down, until the stepper motor note

8. Estnblishfg absolute zero.
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5. The final pass.

changed, at this point the Z was zeroed.
The Z was then jogged back to a value of
+10.0 and zeroed again. With the
engraving tool loosely held in the collet
chuck, the Z was jogged down to -Z 8.0
The engraving tool was released and
allowed to sit on the face of the plate and
the chuck gently tightened by hand, to just
grip the engraving tool. The tool length
offset was then set at this point. The
2.0mm difference between the two Z
points previously obtained will be used to
fine adjust the cutting depth of the
engraving tool as it's unlikely to cut over
the entire area of the plate on the first pass
(photo 3). The engraving tool was fully
tightened when the collet chuck was clear
of the work face.

A couple of edits need to be applied to
the G code program. The post processor
selected a speed of 12,000rpm and as my

- o 1
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machine only has a top speed of 7,000 a
speed of 6750rpm was substituted. As the
feed rates programmed are in, “Feed per
Minute” mode (G94) these values would
have also been set to cut at a speed of
12,000 rpm. So these feed values need to
be reduced by around a third. If the cutting
seems too fast when actually machining,
they can, of course, be reduced further by
the feed override control.

The first run of the program produced
some engraving across the whole of the
plate. The depth of cut was increased by
jogging the Zto0-0.2 and re-zeroing. The
engraving started to become visible with
this depth of cut (photo 4). After two
further passes the engraving was
complete.

To aid the machining process, a little
cutting fluid was applied during the
engraving (photo 5). The casual observer
might be forgiven for thinking that the 2008
winner was a particularly fine specimen!

To finish the plaque off, 15mm radii were
machined on all four corners. The plate was
supported on a piece of spare aluminium
and was located in the X axis with a parallel
clamped to the fixture and in the Y axis with
a hand held Vee block (photos 6 and 7).

Absolute zero was set using a wiggler
(photo 8). Once established, both the X
and Y axes were jogged to -15mm and
re-zeroed, as the centre point for the
radius. Each corner was cut at this position
(photo 9). The finishing touch was to buff
the plate with Scotch Bright (photo 1). This
completed another successful application
for this versatile little machine. B

‘L DRD NELAOSKN

. Machining 15mm corner rads.
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Each of these fantastically detailed model trams were created using the latest in CNC cutting technology, these delightful Kits also
feature accurate metal parts to further enhance their authenticity. These models will prove be truly a pleasure to build and admire!

Berlina - 1:24

The Berlin represents a tram manufactured in 1901, which ran right
through to 1943. It operated in the West Berlin suburbs and is of a

type called ‘Neu-Berolina’.

RRP:_£99%%
\ Sale: £87-9°  [#5mm 0] [295mm ()] [T1omm w)]

Soller - 1:24

The Soller was Majorca’s first electric tram and ran a two and half

mile route from the Soller Valley to the Port of Soller, which was

inaugurated in October 1913. The model as featured belonged to the

company Ferrocarril de Soller, S.A and was built in 1929.

RRE: £99==
Sale: £87-99  [435mm ) ][235mm () |[125mm w)] 1

Lisboa (Lisbon) - 1:24

A simply stunning model of the classic Lishoa tram. Inspired by the full size
trams manufactured by Carris de Ferro of Lisbon between 1936 and 1940.
Enthusiasts will appreciate the astonishing level of detail on offer. Supplied

complete with step-by-step photo illustrated building instructions.

RRP:_£89°
i Sale: £8799 360mm (L) | 220mm (H) |[100mm (W)

NB: prices are inclusive of VAT, but exclude P&P

@ 0844 848 8822 Hotlines open 10.00am - 4.00pm Monday to Friday
<@ Order online at www.myhobbystore.com

www.myhobbystore.com t




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

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

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

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

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

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

CL RANGE KEY FEATURES % s

e Comprehensive package with controller and " 3

matched motor. All pre-wired ready to go!

e Power Range: 1/2hp, 1hp, 2hp and 3hp.

e Smooth control across entire speed range, giving

chatter free machining and excellent finish.

e Quiet, vibration free operation. EMC Compliant.

e High torque even down to the lowest speed.

e Powered from domestic 230V single phase mains.

e Complete electronic motor protection.

e Simplifies screw-cutting and tapping.

e Made in the UK. IS09001/2000 Quality Assured.
Prices start from £390* UK delivery is £18.

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

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

Newton Tesla (Electric Drives) Ltd, -
Units G14-15 & G18, Warrington Business Park, Long Lane, j—p———— AR ans
Warrington, Cheshire WA2 8TX, UK. VISA wCard ]| """ KRR
T. 01925 444773, F. 01925 241477, E. info@newton-tesla.com | T | '
*Prices indicated subject to new VAT rate as of January 2010

Automation Dealer
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Belt drive and chain drive components.

FIRST STEPS IN

Modelling a worm
Before starting the main subject of this
article, I'll describe a couple of gear
models which couldn’t be fitted in part
eight. These are a 20 DP worm and a
matching worm wheel. For these two
objects, the calculations, grid squares and
Object Info Panel values will be in inches.
Worms can be built with the same
technique that was used for the Leadscrew
described in part four; that is combining a
core cylinder with a spiral thread
produced with the [Lathe] tool. First, here
are some proportions for a worm as
recommended in ref 1 (given last month):

Fig. 212
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The pitch, P, of the worm thread is 3.142 /
20, or 0.157 inches. This matches the
circular pitch of a 20 DP worm wheel.
Choosing an outside diameter, OD, of 0.5
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DESIGN

Linton Wedlock
models belt drives
and chain drives

inches gives a root diameter, RD, of 2.80
inches(=0D-1.4xP=0.5-1.4x0.157).
This will be the diameter of the core
cylinder, and its length will be 0.6 inches
(roughly four times P). Begin the
modelling in trueSpace with [Reset View],
set the cylinder Longitude to 36 (one face
per 10°), and [Cylinder: ZLO/XR90/X50.28/
YS0.28/250.6]

The position of the teeth on the cylinder
can be found by calculation, but this
won't be necessary if the modelling is
done in the following way: Load a copy of
the 20 DP 2D rack tooth shape that was
created last month, then place it centrally
on ane side of the cylinder with [XL0.14/
ZR-90] (the X location is half the cylinder
diameter). Select the upper face of the
shape with [Point Edit: Faces], then
right-and-left click [Lathe]. Set Helix:-
0.157 (= the tooth pitch, P), and
Rotation:270. Make Angle:1000, and
Segments: 100, The exact value of the
angle here is not important, as long as
the end of the lathed tooth will extend
fully beyond the end of the cylinder. The
Segments value is one-tenth of the
Angle, giving one segment per 10°. Drag
the Radius adjustment point on the Lathe
tool guide-lines (as shown in part six)
until it is at the centre of the cylinder (at
the World Centre); zoom in close in a Top
View in Wireframe mode to do this
accurately. The Radius value should now
be 0.17. Click [Lathe] to create half of the
worm'’s thread.

B OVERVIEW

Linton covers worms and their
matching worm wheels followed by
belt and chain drives.

Adjust the viewpoint to see the underside
of the original starting tooth shape, and
pick the face with [Point Edit: Faces].
Right-and-left click [Lathe] again. This tool’s
previous settings have been remembered,
but for the Radius and Helix values this is
only to a precision of two decimal places,
so retype Helix:-0.157, and move the lathe’s
Radius control point back to the World
Centre with the mouse. Click [Lathe] and
[Object Tool] to complete the thread.

Fig. 213

Select the core cylinder, and [Copy: XS1/
YS1]. Use [Object Intersection] with this
new cylinder and the worm thread to cut
the latter down to the same length as the
core cylinder. Select the cylinder once
more, and Subtract this object: [Copy:
XS0.188/YS0.188] (= % inch diameter) to
make a bore. [Object Union] the cylinder
and worm thread together to give:

Fig. 214

A matching worm wheel
Creating virtual models of complex objects
can be a great way of gaining a better
understanding their geometry, This was
true for the next example - a worm wheel,
which | had never modelled before. The
construction steps shown here seem to
make a visually credible model, although
| can't say if the method of making the
wheel is the best possible. The particular
example demonstrated is a 60 tooth, 20
DP wheel which matches the previously
created worm.

Keeping the worm as created, [Reset
View], and load a copy of the 20 DP
‘average’ tooth shape that was created last
month. Orient the object with [ZR-90], and
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move it to the correct position in respect
to the worm with [XL-0.203]. This value is
half the worm’s outside diameter minus
0.3 multiplied by the worm'’s thread pitch
(=0D/2-03xP=05/2-0.3x0.157).
This position is where the pitch circles of
the worm and wheel are coincident. If you
zoom into a top view, the tooth can be
seen to fit closely in the worm, but there is
a very small overlap because the tooth
profiles are approximates only.

To make a single tooth for the wheel,
select the top face of the tooth shape with
[Point Edit: Faces], and use the [Lathe] tool
with these values: Segments:3, Angle:30,
Rotation:90, and Helix:-0.157 (= P). Mowve
the Lathe Radius control point to the World
Centre with the mouse, then click [Lathe].
Repeat this procedure for the lower side of
the starting tooth face (including resetting
the Helix and Radius), then click [Object
Tool] to produce a tooth like this (drawn in
Transparent Outline mode):

Fig. 215

The two Lathe operations have created
the tooth so that it wraps around the
worm axis by 60°; 30° above and below
the worm’s centre line, and with the same
pitch as the worm.

With the tricky part complete, all that has
to be done now is to copy the tooth with a
radial array, and then make the gear’s
centre. Right-and-left elick [Create Radial
Array of Objects], and click once in the
workspace. For a 60 tooth wheel, set #
Segments:60, Center X:-1.702, and Center
Y:0. This X value is made up of the original
Axes position of the 2D tooth shape (-0.203)
minus half the pitch diameter of the 60 tooth
wheel (PD =60/ DP = 3 inches).

Fig. 216

With cylinder Longitude:60, add
[Cylinder] and [XL-1.703/ZL0/XS2.884/
¥S2.884/ZS0.1] This object has the root
diameter of the gear (RD = (60+2)/ DP - 2 x
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2.167 / DP). Select the top face of the disc
with [Point Edit: Faces], adjust the view to
look at the underside of the disc and select
this second face also (Control Key down).
Right-and-Left click [Sweep], and set Z:0.08
in the Sweep/Tip Panel and type [X52.954/
YS52.954] (these values were found by
examining a zoomed-in Front View).
Right-and-left click [Bevel], set Bevel:0.1
and Angle:60 (matches the angle of the
side of the tooth). Click [Object Tool], then
[Object Union] the wheel centre and teeth
together, and add a bore if you like.

Fig. 217

A flat belt pulle{

Vee belts and pulleys have been covered
in previous articles, so I'll stick to other
types of belt drive in this part. The

first example will be a flat belt pulley.
Although these are not used so frequently
now, the modelling will demonstrate
some techniques which have not been
covered before. Also, the modelling of the
pulley’s spokes may also be useful as an
alternative way of creating a flywheel to
that which was shown in part six.

The models in the rest of the article will
be created at a scale of one grid square
equals one centimetre, but | couldn't find a
metric specification for the crowning of
flat belt pulleys. For imperial pulleys, one
recommendation is for 3/16 inches of
crowning per foot of the pulley width. This
corresponds roughly to a 0.5mm camber
for the 30mm wide pulley which will be
created in this example. This amount,
though, is barely noticeable on a model,
so I'll use an exaggerated crowning value
of 2mm in this demonstration. The first
step is to find the diameter of a circle
which corresponds to the required
camber. This can be found either with a
quick CAD drawing or with this equation:

Fig. 218
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D is the diameter, C the amount of
camber, and HW is half the width of the
pulley. In the present example, D equals 15
squared, divided by 2, then add 2, which is.
114.5mm. (For a 0.6mm camber on the
same width, D would be 450.5mm).
Choose a large cylinder longitude value
(80 is a good number here) which is many
times greater than the number of faces

required across the pulley's outer rim
width. It's probably easiest to estimate
this, although it can be found with a
drawing or calculation. Add: [Cylinder:
YL5.725/ZL0/XS11.45/YS11.45] - XS and
¥YS are the diameter just calculated, and YL
is half the diameter.

The cylinder will now be intersected with
a modified plane, creating a 2D shape for
the pulley rim. Right-click [Plane], set the
Resolution value in the Plane Panel to 3,
then add a [Plane: YL-0.7/XS3]. With
[Point Edit: Edges], pick this edge:

Fig. 219

Type [YL0.5], [Object Intersection], and
click the cylinder. Select the new 2D shape
with [Point Edit: Faces], then [Sweep], and
[Object Tool] (if the extrusion was
downwards, type [ZL0.5]).

Fig. 220

Add a [Cylinder] with Longitude:20, and
[YLO.5/ZL0.25/XS0.8/YS0.6/ZS0.5].
[Object Union] the two objects together,
select the combined object’s top face, and
click [Separate Selected Part of Object] (in
the Point Edit Panel, this tool was used to
create the lapping plate in part 5). Delete
the solid object to leave this 2D shape:

Fig. 221

B )
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Type [ZL0], move the object axis to the
outer edge of the rim with [Axis],
[Nlormalize Location], [Axis], then
reposition the shape with [YL-10]. Use the
[Lathe] tool with Segments:60, Angle:360,
Rotation:90 (Helix:0), and move the Lathe
Radius bar to the World Centre (zoom in
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close for accuracy). Click [Lathe], [Object
Tool], [Axis], [Normalize Rotation], and
[Axis], then [YR90] to complete the
pulley’s rim:;

Fig. 222

Hub and spokes

[Reset View] and add three Cylinders:
[ZLO/XS3.0/¥S3.0/Z53.0]
[ZLO/XS1.5/¥S1.5/Z53.0]
[XL1.4/YL-1/ZLO/XR90/XS1.2/YS1.6]
Subtract the second cylinder from the first
to make a bore, then select the nearest end
face of the third cylinder. Click [Separate
Selected Part of Object], then delete the
original cylinder. Pick the new 2D ellipse,
then [Copy: XRO/YR90/XS0.6/YS1].

Use the [Lathe] tool with Segments:12,
Angle:90, Radius:6.04, and Rotation:90.
Copy the spoke with [Create Radial Array
of Objects], setting # Segments:5 or 6,
Center X:0, and Center Y:0.

Select the original 2D ellipse, then use
the [Lathe] tool with Segments:40,
Angle:360, Radius: 1.4, and Rotation:180.
[Object Union] the pulley's hub to the
other objects to finish.

Fig. 223

This simplified shape does not represent
any specific poly-V belt, but the vertices
could be edited to make it match a real
example. Alternatively, you could draw the
shape in a CAD program and then import
it into trueSpace; this is one of the
subjects covered in next month’s article.

Add a second Polyline for a half cross-
section of a matching pulley; the one
shown next has an allowance for a bore of
the pulley:

Fig. 225

If you like, this shape could be saved and
later reused for pulleys with different
diameters. Make the pulley with the
[Lathe] tool set to an Angle of 360°, and
the Radius adjusted with the mouse. Make
a note of the Radius Control Point
position; the same location will be used
for the belt.

Fig. 226

A poly-V belt and pulle

Using a Top View in Wireframe Mode,
right-and-left click [Toggle Grid Mode],
and set both X and Y resolutions in the
Grid Panel to 0.1. A 2D cross-section
shape of a poly-V belt will now be
created with a Polyline, but first a grid
object will be made to use as a snapping
point guide. Right-click [Plane], set
Resolution:20, and add a [Plane]. This
object has points spaced every 0.1 grid
squares (one millimetre) - the same value
as set for the smapping resolution. Draw
this closed 2D poly-V shape with the [Add
Polyline] tool:

36

Select the 2D belt section and make a
180° Lathe extrusion around the pulley.
Don't click [Object Tool], but immediately
add a straight extrusion with the [Sweep]
tool (say 30cm long). Add another 180°
Lathe extrusion (the radius Control point
will need a small amount of resetting with
the mouse) and another [Sweep] section
to arrive back at the starting point. (The
belt and pulley have been reoriented in the
next diagram).

Fig. 227

Using guide grids

Because trueSpace has an unchanging
grid, it can be worthwhile making up a
collection of guide grids (like the one
used in the previous example), and guide
objects (as was used to make the spiral
spring in part four). Although it's not
possible to snap to the vertices in these
guide objects (except indirectly when the
squares in a rectangular grid match the
trueSpace snapping values), they are still
very useful in some situations, especially
as they can have any location, rotation, or
scaling. An example of a rectangular grid
(in close-up) is:

Fig. 228

This is made up of three separate planes,
all with X and Y sizes of 10, but with
different resolutions (10, 20 and 100). Each
plane was putin a different layer, each
with a contrasting wireframe colour, and
the three objects grouped together. The
grouping order is chosen to prevent the
higher resolution plane obscuring the
others. Here is another grid example made
up from equilateral triangles:
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Timing pulley

The techniques used to construct belts
and those used for gears can be combined
when making timing belt drive models.
The next example shows the construction
of two 40 tooth, 2.5mm pitch timing
pulleys with a 330 mm long, 6 mm wide,
132 tooth belt. The model is an accurate
representation of real components,
although there is a little simplification.

Start with a pulley centre by adding
these three objects:

[Cylinder: X52.99/YS52.99/Z250.6]
[Cylinder: XS2.6/YS2.6/Z51]
[Cylinder: XS0.6/YS0.6]

Union the first two cylinders, and
Subtract the third. This object has the root
diameter of the pulley.

Make a tooth with:
[Cube:XS0.177/YS0.139/ZS0.6]

Select the nearest right-hand face, and
reduce its width with [XS$0.09].This 40
tooth shape could now be saved as used
as an “average’ tooth for other pulleys.
Position the tooth with [YL1.495] - the
pulley centre’s radius.

Make a 40 segment Radial Array with the
tooth, and Union it to the pulley.

Fig. 231
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For the flange, start with:
[Cube:XL-1/YL1.5/ZL1.35/¥S0.4/2S0.1]
Select the long thin outer face of the
cuboid, [Sweep], and [YL1.984/ZL1.45].
Select the edge indicated in the next

diagram (with [Point Edit: Edges]):

Fig. 232

The edge divides the flat end face of this
object into two parts, but will now be
removed by introducing a new trueSpace
function: click [Erase Vertices] from the
Point Edit Panel (its icon is shown in the
diagram above). Incidentally, the Erase
vertices tool is a useful function which
works with vertices, edges, and faces - you
may like to experiment with it later on a
sphere. Select the now single end face of
the object, click [Separate Selected Part of
Object], then erase the original object to
leave a kinked, but flat, 2D shape.

Fig. 233

Select this shape and make a 360°
extrusion with the Lathe tool with
Rotation:180, and putting the Radius
Control Point at the pulley’s centre with
the mouse (zoom in close in a Left View -
the Radius value should be 1.66).

Fig. 234
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Make the second flange with [Copy],
[Axes], [Normalize Rotation], [ZL1], [Axes],
and [XR180]. Select the pulley centre and
Glue it to the two flanges to give:

Fig. 235

Timing belt

For the first step, rotate the pulley with
[ZR4.5], which aligns it with the teeth
which will be made for the belt. A 40 tooth
pulley with a tooth pitch of 25mm has a
pitch circle circumference of 100mm. For a
330mm long belt around two such pulleys,
this gives a pulley separation of 115mm,
so, with the pulley selected, click [Copy],
and [YL11.5].

The teeth for the belt will be made first,
and to make the steps clear, the modelling
will be done above the pulleys. Add [Cube:
ZL2], then [Axes], [XL-1], [Axes]. Resize the
object with [XS0.097/YS0.17/250.6]. The Z
size is the belt width, in this example it's
6mm. Select the innermost face of the
tooth (nearest the pulley’s centre), and
reduce the face width with [ XS0.1].

Fig. 236

(This object could be saved for making
other belts). Move the tooth into position
on the Pitch Radius of the current pulley (=
100mm / 2p) with [XL-1.592] - in a top
view the tooth can be seen to fit between
the pulley’s teeth. The other belt teeth will
be created with two Grid Arrays and two
Radial Arrays. Turn on Grid Snapping,
then with the tooth selected, right-and-left
click [Create Grid Array of Objects]. Click
and drag the mouse in the workspace near
the second pulley, making the grid array
control parallel to the Y axis. Release the
mouse button, and click it once more. In
the Grid Array Option Panel, type # X
Items:46 and X Space:0.25 (46 x 2.56mm =
115mm); the last tooth in the array should
be just one short of reaching the perimeter
of the second pulley.

Fig. 237
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Press the Down Arrow keyboard key to
select the first tooth in the array. [Copy:
YL11.5], then make a Radial Array with
these values: # Segments:20, Angle:-180,
Center X:0, and Center Y:11.5.

Fig. 238

Press [Convert an Array to a Group of
Objects], press the Down Arrow key, then
select the last tooth in the radial array and
[Unglue]. Starting with this single tooth,
repeat the above procedure, making
identical Grid and Radial Arrays to arrive
back at the starting tooth position. Finish
by converting the three remaining arrays
into ordinary groups.

Fig. 239

For the outer part of the belt, start with a
[Cube: ZL2], and:
[XL-1.596/YL5.75/XS0.06/YS11.5/Z50.6]

These values were found from belt
specification and a little arithmetic. Select
either end face of the cube and Lathe it
through a 180° angle, setting the Radius
Control Point with the mouse to the centre
of the pulley (Radius should be 1.59).
Follow this with a Sweep of length 11.5,
and finish with another 180° Lathe
extrusion, ending back at the other end of
the original cuboid. Glue this object to the
four teeth groups, and lower it to its final
position with [ZL1].
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Modelling a sprocket
Sprockets share some of the same
features as gears and can therefore be
modelled in the same way. The next
diagram shows a sprocket tooth profile,
with 18 points which will be used as an
approximation of the shape:

Fig. 241
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To make the 2D shape, follow the
method shown last month for creating a
2D gear tooth shape. Table 1 shows the X
and Y locations of the points beginning
with point 1in the diagram above, and
working clockwise.

Save this 2D tooth shape, which is for a
8mm pitch chain, then extrude it with the
Sweep tool and make it 0.3cm thick.
Optionally, some chamfering can be given
to the tooth tip by picking its end face and
typing [YLO.25]. (this will make the top and
bottom tooth faces non-planar, but it
doesn't seem to cause any problems).

Fig. 242
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To make a sprocket, the position of the
tooth is found in this way: first, find half of
the angle between the sprocket teeth, HA,
- for N teeth this is 360° divided by 2N. The
example shown here will be a 20 tooth
sprocket, which makes HA = 9°. Next,
divide the chain pitch (0.8 centimetres in
this case) by two, then divide this value by
the tangent of HA, for this example this is
0.4 divided by tan 9°, or 2.526. This is the
position of the tooth in the negative Y axis
direction, so type [YL-2.526].

Make a 20 Segment Radial Array with
the tooth, with zero Center X and Y values.
Add a [Cylinder] and [ZL0.15/XS4.6/YS4.6/
ZS0.3], then make a hub and a bore
subtraction object with two more
Cylinders. Pick the first cylinder, Union the
hub, Subtract the bore cylinder, and Glue
this combined object to the teeth (object
union won't work - or not without several
more convoluted steps).

Fig. 243

A sprocket chain
Without including too much detail, a chain
can be modelled in this way: Set the cylinder
Longitude to 12, then Union the first of these
next three objects with the other two:
[Cylinder: XR90/XS0.7/YS0.7]
[Copy: XL-0.8]
[Cube: XL-0.4/XS0.8/Z50.7]
Turn the object into a side plate with:
[YL0.3/ZL0/ZS0.1]

Make three more copies: [Copy: YL-0.3],
[Copy: XL-0.8/¥L-0.2], and [Copy: 0.2].

Make a Bmm diameter roller:

[Cylinder: ZLO/XR90/XS0.5/YS0.5/250.6]
And a pin:

[Copy: XS0.25/YS0.25/250.8]

Copy both of these cylinders, giving them
[XL-0.8]. Union the first roller, pin and two
side plates together (shown in blue below),
then make a second unioned object (in red)
from the other four objects. Pick the first
object and glue this to the second:

A full chain can be made in the same way
as the pulley timing belt was. When
creating radial arrays around the sprockets,
though, an additional step is required with
a rotation of the two links in the group.
Here's the first stage of making a chain that
wraps around the 20 tooth sprocket:

First, select the sprocket, and type [ZLO/
ZR9] - this nine degree rotation aligns a
sprocket hole with the Y axis. Rotate and
move the two-link object with [ XR0O/
YL-2.557]. This Y location value is found in
the same way as the position of the tooth
was when making the sprocket, except
that the sine of HA is used instead of the
tangent (= 0.4 / sin 9°). This centres the
first chain link pin on the pitch circle of the
sprocket. The first roller in the link object
should now be aligned between two of the
sprocket’s teeth:
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Rotate the links with [ZR9], which is half
the angle between the sprocket teeth.
Press the Down Arrow and Right Arrow
keys to select the second link, and rotate
this around the sprocket by a additional
18° with [ZR27] (one-and-a-half times the
sprocket teeth angle).

Press the Up Arrow key, and make a Five
Segment Radial Array, with zero Center X
and Y values and Angle:-180. Convert the
array to an ordinary group, Press the
Down Arrow key, and select the last
two-link object in the group, then
[Unglue]. Reselect this object and

Point XL YL Point XL YL

1 0.400 0.550 10 - 0.050 - 0.316
2 0.400 0.250 11 -0.106 -0.218
3 0.304 0.231 12 -0.139 -0.112
B 0.223 0.177 13 -0.150 0.000
b 0.169 0.096 14 -0.169 0.096
6 0.150 0.000 15 -0.223 0.177
v 0.139 -0.112 16 - 0.304 0.231
8 0.105 -0.218 17 - 0.400 0.250
9 0.050 -0.316 18 - 0.400 0.550

Table 1. Sprocket tooth point coordinates.

straighten it with [ZR180]. Press the Down
Arrow and Right Arrow keys and type
[ZR180] again to straighten the second
link. Press the Up Arrow key to finish.

With these links now at a tangent to the
sprocket’s pitch circle, a straight length of
chain can be added with a Grid Array. Follow

this with two similar Radial and Grid Arrays
to get back to the chain’s starting point.

Next month: The concluding part of this
series will look at some miscellaneous
topics, including using other programs to
help with the modelling in trueSpace.

WORKSHOP MATERIALS
FOR BEGINNERS

Coming up in issue 162,
on sale 19 March 2010
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OLD BATTERY POWERED DRILLS
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3 MORSE TAPERTO
3C COLLET ADAPTER

Richard Gordon puts his ORAC CNC lathe to work

1. The Orac CNC lathe.

wo or three Morse Taper collets

are readily available but seem

inconvenient as they are not

self-releasing. ER collets are a

challenge to fit to the ORAC due
to the very specific spindle nose mounting
system the Emco Compact 8 and ORAC
uses. Also, the ORAC saddle cannot get
particularly close to the spindle without
setting the topslide to considerable
overhang. The design shown here has
quite a long body to help with this situation
compared to the few Morse Taper to 3C
adapters available commercially.

3 Morse Taper to 3C

Collet System Design

| chose 3C sized collets as they fit well
within a MT3 spindle nose taper and
use a draw tube to close. They also self
release and will hold and allow 1/2in. bar
to pass right through. They also make
use of a pin in the adapter and a slot in
the collet to prevent rotation. However,
| decided to omit this feature as reading
forums on the Internet, it seemed to be
more trouble than it is worth. | did not
plan to harden or grind any feature,
including the collets, so I've made use
of EN16T steel, which is available in the
hardened state, but is still machinable.

CNC turning has many advantages, one
heing that it can turn perfect tapers with
no set up time so this collet system is a
highly suitable project for CNC.
However, you can make it with a
standard lathe and I've included normal
drawings for your use. Another benefit
of CNC is that making 10 or 15 collets is
no problem; doing this by hand can be a
little tedious.

I've had experience of making collets for
a topslide milling spindle, leaving both the
spindle and the collet soft and after 15
years of quite hard use, they are still
working well. In this application, for home
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use, using EN16T as-is will also work well
if you keep everything clean in use. Ifa
collet does start to show signs of wear,
you can easily make a new one.

Commercial 3C collets are available and |
found RotaGrip had some so if you don't
mind paying for them, you can go that
route. However, the RotaGrip versions
would not pass 'zin. bar through and work
out quite expensive if you need more than
a few. So, why not have a go at making
them yourself?

Drawing 1 shows the layout. Note the
32mm overhang from the spindle and the
resulting position of the draw tube threads
within the adapter. The draw tube handle
uses a needle roller thrust bearing which is
thinner than a ball thrust race and
considerably cheaper. The draw tube length
clears the rear cover and places the handle
at a convenient position. If you are making
this for another type of lathe then you may
need to adjust these dimensions to suit.

CNC Machine Setup

There are a few points about the CNC
setup that you need to consider before
getting started.

B OVERVIEW

Recently, | had the good fortune to
be able to buy an ORAC CNC lathe
for a reasonable sum on EBay. | had
used one at school in the 80s and
knew they were good machines. For
those not familiar, it is based on the
Emco Compact 8 lathe, to which
Denford fitted ball screws and added
an early CNC system. | converted it
to MACH2 using the same drive
electronics | had developed for a
mill. As you can see in photo 1, it's
not quite finished yet. To exercise
the machine and fulfil a workshop
need, | designed this 3 Morse Taper
to 3C collet adapter system. It will
hold stock from 1.5mm to 12.7mm
diameter and is a very good match
for the ORAC lathe or similar.

First | am using MACH3 Version
“R3.042.027". Make sure you are using
this or a later version as earlier versions
had threading problems that have now
mostly been fixed.

Second, and this is VERY IMPORTANT, |
am working in DIAMETER mode. You must
set your machine to this way of working if
you want to use the G-Code in this article
unaltered. You can check this setting at
menu “Config” > “Ports & Pins” > “Turn
Options” tab. The benefit of this is what
you see in the MACH3 screen X axis digital
read out (DRO) is the workpiece diameter.
Later, when we get to setting up the
machine, you will note that when you
measure the work with callipers or a
micrometer, you can just enter this reading
into the DRO. It also makes converting
drawings to G-Code easier. Also, one
further setting in the “Turn Options” tab, |
did not check the “Reversed Arc's in Front
Post” option. You may need to experiment
with this to get the arcs to move in the
correct direction - see later.

Third, in the menu “Config” > “General
Config...” set "Exact Stop”, Distance Mode
“Absolute” and IJ Mode “Absolute”. This
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is less critical as we can set this by G-Code
as you will see later. I'm also assuming
your native units are Metric, but | don’t
think that is an issue as long as "metric” is
selected in the G-Code (G21).

Fourth, I've tried to keep the G-Code as
simple and understandable as possible. You
may know a quicker way of achieving the
same result with more complex G-Code
features. If so, please go ahead and modify
the code and let us know how you got on.
Also, | have not used the MACH3 Wizards
(except for one simple part). These are great
tools but we want to know exactly what is
going on and to help with the learning of
G-Code. For those who know industrial
G-Code but have not used MACH3Turn, you
will find quite a lot of functionality missing.
For example, no working nose radius
compensation or roughing out facilities as
vet... These are in development and it's not
a big problem for home use.

Fifth, safety. There seems to be a dislike by
some readers of mentioning safety in these
pages. For manual machines, this is
understandable, you know what is going on
and take appropriate action if things don't
go quite to plan. With CNC it's very different.
A CNC lathe presents significant dangers to
the operator. It can take considerably faster
and deeper cuts and produce prodigious
quantities of razor sharp swarf, it can crash
the tool into the work, the chuck and the
tailstock and can move very quickly -
probably more quickly than you to the stop
button! So | urge you to take the following
precautions with your machine:

* wear appropriate eye protection

+» have and use appropriate guards and
check the stop button works and is to hand

* do not start a cycle cutting until you
know exactly what it is going to do - we'll
look at how later

* make sure the tooling is up to the job and
the cutting depth, feed rate and spindle
speed are appropriate for your machine
and the material

» know that it will not try to travel outside
safe working boundaries, particularly
towards the chuck and tailstock and...

* again, wear appropriate eye protection!

Sixth, I'm assuming you have set your
machine up correctly but it is VITAL the
stepper motors are not “missing” steps.
You can read the MACH3 manual about this.
Make sure your maximum axis speed
setting is well below the speed at which it
starts to loose steps. Also, eliminate free
play, backlash and looseness as much as
you can. You also need a working spindle
index feedback system and enable menu
“Config” = “Ports & Pins” = “Spindle
Settings” tab “Use Spindle Feedback in
Sync Modes” to be able to cut threads. Also,
generally it's advised just to use one notch
in the spindle disk, rather than four or more.
| use one with no problems so far, If you've
got four notches working successfully then
leave well alone. It all seems a bit daunting
to the beginner but it all becomes clear as
you work through the examples.

G-Code Generation and CAD
To help you enter G-Code as painlessly

as possible, itis convenient to use a
G-Code editor. These colour the code as
you enter it and you can see if you have
entered a real G-Code and are using the
appropriate syntax. It won't tell you if the
coordinates are right or wrong, but it helps
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2. A screen d‘l;mp of the CNC editor
software.

you with the housekeeping. It also makes

it much easier to read. | use a free version

available here:
www.chec-syntax-editor.com/download/

If you scroll down, you will see the free
“exe" version. Photo 2 shows it in use. After
entering the code, | use the MACH3 screen
to check that the paths are as expected.

Next, it will make your CNC life a whole
lot easier if you use 2D CAD. There are a
good number of free 2D CAD packages
around and the ones I've tried work
surprisingly well. | use “progeCAD 2008
Standard”, which, although tricky to install
and get working for some reason, has the
functions you need for simple CNC
G-Code work and is very similar to
AutoCAD, i.e, it is easy to use. You may
need to search for other options if this is
not available when you read this.

You can find it here: www.progecad.
co.uk/Downloads/ scroll down to find the
file. It comes with very good help as well.

Using 2D CAD will help you follow some
of the examples given in this article. It is
also invaluable in the calculation of nose
tip radius compensation as you will see.

Before we move on, just a few points on
G-Code. Please read the
“MACH3Turn_1.84.pdf" file from the
www.Machsupport.com website if you
have not already done so.

Some G-Codes are “Modal”. This means
once you set the G-Code, it stays active
until you cancel it or change it. G1,F, S
and GO for example stay set. You do not
have to enter them again unless you want
to change from that function. Be sure you
are familiar with the basic G-Codes as
shown in the documentation. If you have
no experience at all, then take a look here:
www.welsoft.co.uk/machlathe/index.htm

The writers have put a lot of relevant
examples and tips together for CNC
turning, most of which are compatible
with MACH3Turn.

Finally, the use of tipped tools is very
convenient, mainly because they have a
known and accurate tip radius so you can
compensate for this correctly and end up
with a workpiece of exact dimensions,
particularly on profiles and tapers.
However, using tipped tools is not an
absolute requirement. They do require
quite aggressive feeds and don't like light
cuts, so you may find if you want to use
HSS tooling, with the G-Code given here,
you will probably need to re-program the
paths with lighter cuts and approximately
half the feed rates.

MT2 Test Taper
Before we start on the collet, let's quickly
make a MT2 test taper! If this comes
out correctly then you know that your
machine is working correctly and that you
understand the process. Also, you don’t
really want to be making mistakes with
EMN1BT - it's not so cheap to come by. | found
this a useful exercise as | found a number
of accuracy issues with my ORAC, requiring
me to re-set the headstock to the bed and
the tailstock when the taper came out
wrong first time. Using a test bar | found the
headstock was canted over towards the tool
by over 0.25mm at 300mm from the chuck.
Perhaps it had suffered a crash at some
point. Releasing the headstock bolts and
pushing the chuck in the opposite direction
and re-tightening sorted that out perfectly.
I'll cover this MT2 taper exercise in quite
a lot of detail to get started. Drawing 2
shows the part but we only need to be
concerned with the profile as shown in Sk.
1. This is the starting point for our G-Code.
If you draw this in CAD from the drawing,
construct it or move it such that the right

@1/4in x 30mm DEEP
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RESULTANT CUTTING TOOL—-/
PROGRAMME COORDINATES

hand end face is at X = 0 and the part
centre line is atY = 0. (By the way, do not
use “PLines”, just use normal “lines” in
your 2D CAD system.) Now you will start to
see a slight confusion with CAD. It's normal
for CAD to be set up as X-Y, however the
lathe is Z-X where Z is the work axis with
+ve away from the headstock and X is the
diameter with +ve away from the work
piece centre. It is possible to change the
drawing axis in CAD but | don't usually
bother. Just remember CAD X is CNC Z and
twice CAD Y is CNC gX...

As mentioned before, the turning tool
will have a tip radius. With insert tooling,
this radius is known (| use 0.4mm
throughout) so we have to compensate for
this as the G-Code is written for the
“effective cutting point” - see section 9 of
the MACH3Turn documentation.
{(Remember this compensation is not yet
functioning in MACH3 - hence we have to
do it for ourselves.)

The process for setting up the cutting tool
is to face the material and set the Z position
as 0.0mm in the Z axis DRO. Then turn a
diameter, measure it and enter that
dimension in the X axis DRO (remember
we are in Diameter Mode). So MACH3 now
knows the tip position, but what about
cutting a 45deg. taper? The workpiece
would come out larger than planned over
the taper because the tip radius means the
cutting face is actually further from the
work tham MAACH3 thinks. To compensate
for this, we need to warkout the effective
cutting surface of the tip and programme
the G-Code coordinates so that the tip
radius follows the real workpiece surface.
Using CAD, this is actually quite easy to do.
Sk. 2 shows this process starting at the end
of the profile.

First, using the “offset” tool in CAD, draw
an offset from the profile equal to the nose
tip radius, 0.4mm. This is the blue line. You
will also see that the 0.4mm radius at the
root of the 10mm diameter does not
appear as a blue line, this is because this is
exactly equal to the nose radius of the tool,
so does not need any radius mowves to be
created. It's made by the tip itself. Now,
draw a circle, 0.4mm radius, at each and
every endpoint of the blue lines using the
“snap to endpoint” function in CAD. Don't
try and do this by eye! Now draw lines
from the “quadrant nodes” of the circles.
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These are the extreme points of the circle
on the X and Y axis as you can see in Sk. 2.
I've drawn these in magenta and also
added a small blob where they cross.
These are the resultant cutting tool
programme coordinates that we need for
our G-Code, sometimes called the
"effective cutting points”, which doesn't
really make sense as they are not actually
the point at which cutting takes place!
Anyway, if you look at Sk, 3 you can see
the effect this makes on the taper.

The blue line is the 0.4mm offset and you
can see that the centre of the nose tip
radius follows this line. You can also see
the “resultant cutting tool programme
coordinates” that make up the green line
which is the G-Code path. Finally, you can
see the red line which is the resultant
surface of the material on the taper, which
is the profile we started with. Once you try

this a few times and watch the lathe cut
parts, it will become much clearer.

In Sk. 4, I've noted the coordinates for
the resuftant cutting tool programme
coordinates and these make up the end
points of the green lines, which are the
programmed path. You can see |'ve
multiplied the CAD Y coordinate by 2 to
get the diameter and the CAD X
coordinate becomes the Z axis position.

However, this is only half the story. We can't
usually cut the profile in one cut from the bar.
Sk. 5 shows how to work out the roughing
coordinates and actually its quite easy if you
start from the final cutting path profile as this
already has the tip radius compensation built
in. Remembering tips with this nose radius
don't like less than a 0.1mm cut, “offset” the
fimal profile by 0.1mm and then again at
0.3mm. Then, I've offset or drawn horizontal
lines at 0.4mm spacing, which intersect with
the outermost profile. This will give a stepped
roughing. These extend out to the stock,
which is shown dotted. You need to think
about how to arrange these lines at the
chamfers and where the taper ends so as to
not leave any material over 0.4mm thick.
Then each and every end point of these green
lines is the coordinates for the final G-Code. It
looks a lot, but as most are straight, they are
actually very quick to enter. B
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RESULTANT CUTTING TOOL /
PROGRAMME COORDINATES
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1. Neil Read’s Pultra accessories which gained a silver medal and
the Bowyer-Lowe Challenge Cup.

3. Also Highly Commended was the cutter relieving device

also made by Mike Sayers.

WORKSHOP

At the 2009

Competition

It was a great delight to meet up again
with Neil Read and his charming wife
Linda. Some readers will recall that Neil
used to be the Technical Editor for sister
magazine Model Engineer, until choosing
to retire. He clearly now enjoys rather
more free time for the workshop and

had brought along a set of accessories
designed and made for his Pultra lathe
(photo 1). Former MEW editor and judge
Geoff. Sheppard, who owns a similar
machine, was clearly impressed and tried
hard but unsuccessfully to cajole Neil
into producing a second set. The design
and finish of the devices came in for very
positive comment, and Neil was awarded
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a bronze medal.

MODEL
ENGINEER

a silver medal and the Bowyer-Lowe
Challenge Cup.

In the lower exhibition hall, on the I/C
engine stand, Mike Sayers was exhibiting
and demonstrating his superb one third
scale Bentley engine, which was awarded
the Duke of Edinburgh trophy. In the
course of building the engine, Mike had
found that he needed to construct various
items of equipment. Two of these were
entered into the competition class. In
order to produce accurate cam forms, he
had created a cam grinding jig (photo 2),
which used a full size master copy to
generate the one third scale cams for the
model. The jig was awarded a “Highly
Commended” by the judges.

MHOW | MADE IR
AMY IITTLE LATHE =

4. The 2in. lathe designed and built by Hubert Elffers won

EQUIPMENT

Dave Fenner visits
Sandown Park

B OVERVIEW

This year the Model Engineer
Exhibition returned to Sandown
Park to the delight of exhibitors and
visitors alike. My impression was
that compared to last year at Ascot,
significant advances had been made
on all fronts, notably entries, quality
and quantity of models on display,
trade support, club support, and
visitor numbers. The entry list had a
truly international flavour, with
models and equipment being
brought from far away places such
as ltaly, Germany, and Switzerland. |
hope that the following few words
and pictures will convey a flavour of
the workshop equipment that was
on view.

In making the model, numerous bevel
and crossed gears were needed, and Mike
had chosen to make, rather than buy the
various gear cutters. His second entry was
a gear cutter relieving attachment (photo
3). The original design is attributed to a
Mr.J. Rodway, and its construction was

Model Engineers’ Workshop



5. Roger Backhouse entered this
tailstock die holder.

il Spark Marker

e A e e

8. Joerg Hugel's Spark Maker - the identity detail engraved

on the die is just visible.

described by “Duplex” in Model Engineer
in 1949. Whereas the original had been
intended for use on a 4in. Myford
toolroom lathe, this version was tailored
to fit a Hardinge HLV-H machine. It also
won a “Highly Commended"”

Back in issue 155 of MEW there
appeared an article by Hubert Elffers
describing a very capable looking 2in.
centre height lathe which he had built. The
lathe (photo 4) has been designed with a
number of useful built in features such as
basic headstock indexing, quick change
tooling, leadscrew handwheel and rack
and pinion tailstock. Hubert received a
bronze medal for his work.

Roger Backhouse perhaps better known
to Model Engineer readers for his
accounts of visits to museums and other
interesting places, had brought along
three items of home constructed tooling, a
tailstock die holder, a wheel quartering jig,
and a knurling tool (photos 5, 6 and 7).
While he did not gain specific recognition
from the judges, Roger is to be

10. Abrasive belt sander - Ivan Law.
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6. The wheel quartering jig from
Roger Backhouse.

commended for entering his work. My
personal view is that we should see more
of the less exotic tooling items entered,
perhaps with evidence of application/
effectiveness, and with due allowance for
loss of pristine appearance with use.
Examples of less complicated items of
tooling on display should encourage more
newcomers to the hobby. (Roger was
aware that the finish was not up to scratch
for exhibition purposes but kindly entered
them, for which I thank him, following a
request for more tooling from me, Editor.)
Prof. Joerg Hugel had made the journey
from Zurich and in addition to an expensive
display of optical and measurement
equipment located on the SMEE stand, had

7. Also from Roger Backhouse, this
straddle type knurling tool.

9. Kennet tool and cutter grinder - Ivan Law.

also entered his electrical spark marking tool
in the competition category. This device
(photo 8) works on a solenoid principle such
that as the needle touches the work, current
flows, and it is withdrawn slightly creating a
spark. It can thus be used to spark engrave
conductive materials and comes into its
own where the work is hardened. Examples
of engraved work showed that when fitted
to a CNC mill, very professional results can
be achieved. A Commended certificate was
awarded.

Judges Work

In a departure from tradition, the judges
had been invited to show examples of
their own work, creating a superlative

11. Also from Ivan Law this experimental cylindrical grinder.
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12. George Thomas designed versatile dividing head - Geoff Sheppard.

14. A small Vee angle plate from

Geoff Sheppard.

17. Grinder with work holder supported in air bearings.

display which more than filled the initially
allotted space. In terms of workshop
equipment, lvan Law had brought three
machines, a Kennet tool and cutter
grinder, (photo 9), an abrasive belt
sander, (photo 10) and an experimental
cylindrical grinder (photo 11). Geoff.
Sheppard had assembled a considerable
array of accessories including a GHT
versatile dividing head, (photo 12), a
Myford headstock dividing attachment,
{photo 13), a small vee angle plate,
(photo 14), a hand rivet press, (photo
15), a 5in. lathe steady and a rotary table,
(photo 16).
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13. Headstock dividing attachment for
Myford - Geoff Sheppard.

Club stands

The show assembled by SMEE really had
to be seen to be believed and is a massive
credit to their membership in general, and
to Stuart Walker in particular. Lectures had
been organised in two rooms on topics as
diverse as “Modern Adhesives and Paints”,
Making Your Own Spark Erosion Machine”,
and “Sharpening Lathe Tools That Really
Cut”. One of the SMEE stands was set

up for a series of demonstrations such

as “"Making small steam injectors”, Soft
soldering techniques” and “Tool grinding
using air bearings”. Relating to this last
topic, photo 17 shows the grinder fitted

18. Jacobs gear hobbing machine by Tony Phillips

with the air bearing support for the work.

If you have tried to sharpen the flutes of

an end mill, you will probably be aware of
how sensitive the operation can be if the
bearing is at all sticky. Using air as a support
medium offers an excellent solution.

There really was a superb selection of
conventional items, such as the Jacobs
hobbing machine (photo 18), shown by
Tony Phillips, but some of the more
unusual exhibits which caught my eye
were the centering microscope by John
Florentin, (photo 19) and the
developments in spark erosion machines
achieved by Alan Wragg and Mike Kapp.
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19. John Florentin’s centering microscope.
The spring and weight are to establish the
focal position.

By introducing some clever control
electronics, they have managed to
reduce the tool wear rate by some 95 per
cent. As a demonstration, holes were
being cut in Stanley knife blades.
Photograph 20 shows the spark erosion
machine, and photo 21 some of the
tooling used (brass and carbon). Prof.
Joerg Hugel had arranged an extensive
display of metrology equipment,
particularly aimed at inspecting drill lips.
In addition to accessories for use with
digital callipers, he also employed a
camera (photo 22) linked to a laptop
which showed the drill point against a
calibrated graticule (photo 23).

lckenham Society had once again laid
claim to their exclusive site, tucked away
at the end of the ground floor. Here
workshop items included a Lathe Mandrel
Backstop for a Colchester Student by Peter
Pardington, (photo 24) and a Grinding
Rest made to a Harold Hall design by

\ &
20. Spark erosion machine with electronic
conitrol of downfeed and waveform.

Graham Hutchinson, (photo 25). Guilford
member, Clive Lawrence clearly takes his
clockmaking seriously and showed his
wheel cutting engine (photo 26) built to an
Elliot Isaacs design published in
“Clockmaker” in 1990.

| spied a nice set of bending rolls (photo
27) made to the timeless GHT design, on
the Staines Society stand, but

23. Magnified view of drill point on
computer screen.

design by former MEW editor Harold Hall.

March 2010 www.model-engineer.co.uk

25. Graham Hutchinson made this grfndin resttfo a

22. Camera aimed at drill point.

unfortunately am not able to credit the
builder. In addition to their models on
display, Reading Society also had an
extensive array of workshop kit to view.
Taking just one or two examples, photo 28
illustrates the Worden grinder from Nigel
Penfold, while photos 29 and 30 show a
Vee block and machine jack produced by
Mike Perry.

26. Wheel cutting engine made by Clive Lawrence.
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27. Bending rolls to the George Thomas design on view at the
Staines society stand.

29. Two items from Mike Perry, a
Vee block -

30. - and a machine jack.

31. Alternator converted to traction motor by Bob Walker of Malden society.

The final item | am going to mention is
not a piece of workshop kit, but a car
alternator converted by Bob Walker of
Malden Society, to operate as a three
phase traction motor (photo 31). In the
past, | have considered trying to use one
of the mass produced brushless motors
with controller (which are supplied for
model aircraft) as motive power for a
machine spindle drive. From the

discussion with Bob Walker, it seems
that this approach would be OK as long
as the starting torque requirement is
low. His alternator conversion includes
angular position sensing and thus
delivers very high starting torque. And
yes, | did ask if he would write it up for
publication, but he feels that the project
is still very much at the experimental
stage. B
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MACHINING TOOL BLOCKS
AND A REARTOOLPOST
FORTHE MYFORD
SERIES 7 LATHE

he billet was machined square
in the usual way (photos 25 and
26). To ensure that the parting
blade is always positioned
square to the head stock, a
tenon needs to be machined to fit snugly
into the Tee slots of the cross slide. The
exact width of the Tee slot is determined
by using drill shanks or stock diameter
rods, until one fits snugly (photo 27).
The Tee slots should be checked for any
bruising or burrs, which might impede
fitting the machined tenon. Machining
the tenon is quite straightforward. Any
machining process will benefit from a
roughing operation, prior to finishing
with a sharp end mill, but it's a good
idea to leave a couple of thou for
final bench fitting, as the tee slot can
sometimes be slightly tapered (photos
28 and 29),

L T

27. Sizing Tee slot with a drill blank.
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The tee slot centre distances need to be
measured, as the clamping slots will be
machined to line up with the rear cross
slide tenon (photo 30). These slots are
machined 10mm wide by 20mm deep.
Two slots are machined 12mm wide by
20mm deep in the vertical sides to
accommodate the clamping nuts and a
modified spanner (photo 31).

A special Tee nut now needs to be
produced to hold the studs which will
secure the block to the cross slide. This is
produced from a piece of nine %sin. square
mild steel bar, machining equal amounts
from each side, till the %in. wide tenon is
achieved (photo 32).

Positions for the studs are centred to
correspond with the centres of the
previously machined clamping slots
(photo 33). (These will of course depend
on the size of billet being used.) Finally

28. Roughing out the tenon.

L

26. Setting the billet to achina the ends square.

Mick Knights adds a tool holding
system to his new Myford lathe

B OVERVIEW

Last issue we looked at tool holders
for the Myford lathe. This time we
look at machining a rear tool
mounting block. As the billet of cast
steel | had selected to use for the rear
tool post, was of a reasonable size,
which spanned two tee slots on the
cross slide, | decided to produce a
multi-purpose tool mounting block,
which would accommmodate a variety
of tool holders, providing extra
versatility. Besides the parting tool,
these applications wouldn't be in daily
use, but would be a handy piece of kit
to have for any eventualities.

ptlet =

29. Finish machine, leaving a couple of
thou for final fitting on the bench.
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32. Machine equal amounts from each face to suit the cross

slide tenon.

machine the Tee nut to size to suit the Tee
in the cross slide (photo 34). Final bench
fitting may be required to achieve a snug,
but easily removable fit.

As the studs will only be held in a
comparatively small section of Tee nut,
they need to be secured, to prevent them
turning out of the nut when the tool block
is tightened down. They can be secured
with a little thread lock, but | prefer the
mechanical method of peening over the
ends of the studs into a countersunk
recess in the bottom face of the Tee nut,
using the ball of a light ball pein hammer.
Employing this method ensures the fitting
is permanent (photos 35, 36 and 37).

Parting off tool
The first tool holder to be fixed to the

tool block is a parting tool. This will be
positioned upside down, so it can be

35. Studs protruding from tee nut.

March 2010 www.model-engineer.co.uk

used while turning in the conventional
right hand rotation. I've had the parting
tool I'm using for a good few years. The
shank thickness was reduced to fit the
tool carousal of a CNC lathe quite a while
ago. These tool holders are made from
extremely tough high tensile steel. Great
care should be taken when modifying
any feature of a high tensile tool body.
When machining with any conventional
HSS cutter, speeds need to be reduced
by around two thirds. Solid tungsten or
a coated end mill is the preferred option
as HSS will very quickly become blunt.
Coolant is definitely required when
drilling. If the machine doesn't have

its own coolant system, then coolant
can be delivered by using a hand held
oil can and at the very least, a Tic N
coated drill should be used. Constant
pressure should be applied to the drill

36. Peening over the studs with light ball
Ppain hammer

L

37. File peened ends flush to tee nut.




40. Drilling the holes to finished size in
the bench drill.

43. Rough machining the tool base.

during the entire drilling operation, only
releasing the pressure at the point of
break through, as light pressure will only
cause the tool to rub and overheat, which
causes the drill to burn out, Marking out
the clamping hole centres and centre
popping is not really advised in this case,
as due to the toughness of the material,
alignment of the drilled holes can't be
guaranteed.

Pitching out on the mill, with the tool
held securely in the machine vice, is the
best method (photo 38). This will ensure
the clearance holes will line up with the
M10 holes pitched out in the tool block,
(photo 39). The tool holder can then be
transferred to a bench drill for final drilling
(photo 40).

41. Determining the stock removal to
achieve centre height, using feeler gauges.

4 - - g

44. Transferring clamping hole centre position.

The height of the tool block now needs to
be reduced in order to achieve the parting
tool’s centre height. This is determined
with the distance piece used for setting the
compound slide tool holders, along with a
set of feeler gauges. The tool block needs
to be securely clamped down to the cross
slide at this stage, so a true working
situation can be simulated (photo 41). The
block can then be machined to the required
height (photo 42).

Tool block back support

The tool blocks produced for use on the
compound slide will need a fair amount
of stock removing from the tool block
(photo 43), so that when mounted, they
will sit at centre height. The initial amount

of stock to be removed is determined by
holding the tool holder on the tool block
and measuring the distance between the
tool tip and the distance piece, using the
depth probe of a digital vernier (photo

21 last issue). To measure the amount

of stock removal to achieve final height,
the boring bar mounting block needs to
be clamped down to the rear tool block

to achieve a true working situation. The
components are clam ped together using
a toolmaker’s clamp. The assembly is held
in a drill vice and the centre transferred by
using a %sin. drill (photo 44). Any reader,
who has taken the time to read any of my
previously published discussions, will be
aware that | seldom throw anything away
that might be of possible use at a later
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49. Facing a brass disc.

date. Scratching through my collection

of socket head screws turned up a %sin.
Whitworth cap screw, with the ideal length
for clamping through the 0.437in. reamed
hole in the tool holder. The tool block was
drilled and tapped 7sin. Whit at the centre
produced by the spot through.

With the tool blocks clamped down, the
final amount of stock to be removed can
be measured with the distance piece and
feeler gauges (photo 45), A final check on
centre height is carried out and the
distance piece should just pass beneath
the tool tip (photo 46). If the distance piece
won't pass beneath, then the tool is set
below centre. This situation can be
rectified with shim placed between the
parting tool and the block.

Quick change mounting

The final embellishment to the tool block
is to drill and tap a fixing and locating
hole, which will enable the quick change
toolpost, from the compound slide, to
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50. Trepanning the centre out.

be mounted to the tool block. This is by
no means essential, but as mounting the
tool post shouldn't take too long, it might
as well be done at this stage, as it could

conceivably be useful at some future date.

To achieve this the rear tool block needs
to turned through 180 degrees, so that
the machined tenon now locates in the
rear Tee slot of the cross slide and the Tee
nut now fits in the tenon previously used
as location. The quick change tool post
needs to positioned in such a way as to
allow all the quick change tool holders to
clear the front face of the tool block. This
is to achieve centre height, when using
tools ground from different size tool steel,
as with its conventional use, mounted on
the compound slide. The clamping and
locating bore in the tool post is positioned
centrally from its two plain ground sides,
s0 determining the position to drill and
tap the clamping hole in the tool block,

is a simple process. To ensure accurate
positioning, the centre is pitched out on

b L
51. Facing a brass disk.

the mill (photo 47). The hole is tapped
M10 and an adaptor sleeve turned 16mm
0O/D to suit the central bore of the tool
post, then drilled through 10mm to clear
the clam ping cap screw (photo 48). To
prove the new system, a few simple
turning tasks were carried out (photos
49, 50 and 51). The facing and trepanning
operations were a great success.

With the tool block repositioned back in
its every day working position, the parting
blade was clamped down, ready for use
(photos 52 and 53).

The tool block can quickly be adapted to
mount the boring bar blocks produced for
the compound slide by un-clamping the
three M10 cap head screws securing the
parting blade, time well spent.

Left hand turning

As previously, | briefly touched on left
hand turning, while proving a trepanning
and facing operation so it might be an idea
to explore this subject further.
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52. Parting tool block ready for tool.

What would prompt a turner to
reconfigure a set up to left hand cutting?
Well, quite simply, tool chatter and
vibration. If you have had the misfortune
to have introduced chatter into a turned
surface, be it O/D or I/D, you will no doubt
know how difficult it is to rectify. Over the
years | have seen many attempts to
minimise this effect occurring in the first
place. In one method | witnessed, a turner
had wrapped a large quantity of string
around an overhanging boring bar, in an
attempt to absorb the vibration. As |
remember, without a great deal of success.
Problems are more likely to occur when
turning shafts, or deep bores, where work
is only supported with a back centre, or
where a travelling steady is not
appropriate or unavailable. In these
circumstances, resonance can occur
between the tool and the workpiece.

On smaller workpieces there are several
ways to overcome chatter. The bravest
and most effective method is to increase
the speed and feed. This is a method best
suited to an industrial environment, where
feed knock off, triggered by a bed stop is
available. The thinking over the past ten
years or so is for rapid speed and feed
coupled with light depth cuts, as the most
efficient method of metal removal. Thisis
best employed on CNC units, but | have
successfully used it on centre lathes. In the
past of course, low speed and deep cuts
was considered to be the best approach.

The time honoured method of overcoming
the problem vibration marks on a turned
surface, is to drop the speed and apply a
deeper depth of cut, to get directly under
the surface chatter (this chatter is
sometimes referred to as mackereling, as

53. Parting blade in position.

the effect produced resembles the markings
on a mackerel’s skin). Both of these methods
work and have merit. Experience will tell
you in which situations chatter is most likely
to occur, so the machinist can take avoiding
action.

To understand this phenomenon, first
you have to be aware of exactly what you
are asking the tool and lathe to do. The
best shape to grind a centre lathe tool, for
it to cut efficiently, without undue
resistance, is the V form. This form is used
to its best effect on through bore and
facing tools, as it produces a shearing
action (fig 3). This can be seen in photo 50
where a brass disc is being faced, with the
tool mounted in left hand orientation. Of
course, this method of tool grinding is
only suitable for a limited number of
applications as the majority of turning
operations require machining to a
shoulder, where front clearance needs to
be incorporated. The front clearances in
fig 4 have been exaggerated in order to
demonstrate the cutting action and the
amount of resistance the tool is creating
against the workpiece.

Although the tool appears to be cutting
efficiently, the effect is for the tool to want
to dig into the material. As the pressure on
the tool is in a downward direction, it is
supported against this force by the rigidity
of the compound and cross slides (fig 5).
This illustration is also exaggerated,
purely to emphasise the forces at work.

If a tool is unduly overhanging the
toolpost, or a boring bar is extended to
machine a deep bore, then the support
offered by the lathe’s construction is
com promised and the tool will actually
start to dig in. This is what, in the vast

. : SRS, S
54. Trepanned ring and centre with its web.

majority of instances, will cause the
vibration to occur as the tool battles
against the downward force of the
workpiece and being forced up by
machine rigidity.

If we now consider what the pressures
and forces are going to be on a left hand
or upside down tool mounting, it begins to
become obvious why the tool reacts in a
different manner. There is no rigidity
above the tool, other than what is offered
by the tool holder itself. Therefore the tool,
in essence, is being pushed away from the
workpiece, which will greatly reduce the
tendency for it to dig into the material (fig
6). Although this explanation is quite
simplistic and | feel sure some might take
issue with it, it is hoped that the reader
might now have a better understanding of
the cause and effect and of a route out of
trouble.

Trepanning is the one operation that |
feel should always be performed with the
tool in left hand mode. The tendency for
the tool to dip and dig into the material is
greater when plunging directly into the
face of a turned component. Ideally this
operation should be carried out by
machining in from one face, to halfway
distance, then turning the job around in
the chuck, and machine in to half distance
from the other face. Enough material
should be left on the web holding the
centre billet in place, to allow it to be
gently knocked out with a hammer, when
the operation is complete. The web only
needs to be a couple of thou thick.
Machining straight through and allowing
the centre to fall out while the lathe is still
running, is, in my experience the cause of
most tool breakages (photo 55). B

Fig. 4

7

\—x

Fig.5

¢ ¢

Fig. 6

I

Front clearance angle undercutting the
material in its path.
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Hlustrates the forces during conventional
right hand cutting.

Shows a tool in left hand mode and
the forces tending to push it off the
workpiece.
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FLY CUTTING OF

RADIAL FORMS

O VRS w————

B OVERVIEW

From time to time, the home
machinist will have the need to
generate radial forms, both concave

and convex, onto workpieces. The
quick and inexpensive solution is
single point fly cutting. This is the
second part of the article first
published in MEW 157.

ouch the milling cutter on the
highest point of the inclined blank,
zero the read outs or mechanical
dials, then carefully remove
0.207in. to the centre line (photo
30). The process needs to be repeated on
the remaining cutters. This completes the
concave cutter machining operations.

Milling the convex radius
Rather than spend a lot of time and effort
in making a dedicated milling fixture for
generating the radii, a simple, use once
and discard fixture, machined in position
on the rotary table, is the easiest and most
accurate option.

With the rotary table set at zero and the
clamps locked, set the rotary table square
to the machine table. With the machine
spindle zeroed to the table centre, all
machine slides should be zeroed. This
milling operation could be a bit tricky if
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the machine doesn’t have digital read
outs, as cutting on both sides of the centre
line is required, and backlash might prove
to be a problem. If this is the case, then
the backlash could be taken out against a
dial indicator at each change of direction,
but this is not an ideal situation. A
complete DRO system is probably
unjustifiable in the home workshop, but a
couple of digital vernier read outs are well
worth the investment, as they transform
the average mill into a machine capable of
very accurate pitching out and machining.
Even a cheap digital vernier calliper can
be adapted for the purpose.

Any convenient piece of aluminium, as
long as it can be easily clamped, can be
used for the fixture. The edge of the fixture
needs to be slightly over the centreline of
the table to support the cutter while
milling. With the clamps locked and
ensuring the table is still set at zero, with a
6mm diameter or similar size end mill,
machine a locating register 0.500in. wide
equally about the centre line. Also mill a
relief in the register, an inch and a quarter
from the centre, to act as a back stop for
the blank (photo 31).

To generate the 0.187in. radius, the
flanks need first to be machined to 0.375in.
equal about the centre line. Using a 6mm
(0.236in. dia.) milling cutter, the first
roughing cut needs to be positioned at:
0.310in. (0.118in. + 0.187in. + 0.005in. final
machining allowance) to the right of the
blank, with the blank facing the operator
(photo 32). This is because the rotary table

Mick Knights looks at
advanced Flycutting

30. The finish machined 0.187in.
radius cutter.

31. Cutter blank sitting in fixture location
and resting against recessed back stop.

32. Cutting the right hand flank.

being used would only rotate on the worm
screw in a counter clockwise direction so
the radial generating needs to start at the
zero position on the right hand side. To aid
the milling operation, a little cutting paste
should be applied with a brush during
machining. The cut needs to be taken a
further 0,125in. past the centre line on the
Y axis, so the machining extends up to the
body of the tool holder. The milling cutter
is then withdrawn using the Z axis (quill)
and repositioned at the front of the fly
cutter, but at 0.310in. to the left hand side.
The previous machining operation is
repeated (photo 33). The machined section
can then be measured. The measurement
obtained was actually 0.383in. so with the
slide now set at 0.306in. the left flank was
cut to final size. The milling cutter was
reset at 0.306in. on the right flank, but this
time after machining 0.126in. past the
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35. Grinding the relief angles.

J'ﬂ*.lm banig o

36. Another view of grinding the relief angles.

37. Before diamond filing the clearance angles.

centre line, the milling cutter was returned
to zero on the Y axis. The table clamps
were released and the table rotated
through 180 degrees (photo 34).

The 0.187in. rad cutter machining is now
complete. The process now needs to be
repeated on the remaining cutter blanks. To
fully utilise the machine set up, two
chamfering tools where also produced, one
at 60 degrees and the other at 45 degrees.

Now all that needs to be tackled is the
hardening and tempering. Gauge plate is
an oil hardening steel. In these days of
ecological awareness it's probably not a
good idea to recommend the traditional
method of quenching in whale oil. It's quite

alright to use a bog standard, own brand,
motor oil, as long as it's not too thin.

The cutters need to be placed on a fire
brick and heated to a bright cherry red.
Holding the cutter in a pair of pliers, quickly
plunge vertically into the oil and quench in
a circular motion for about thirty seconds.
Once all the cutters have been hardened
they should be tempered straight away.
The cutting faces need to be cleaned back
to natural colour. This is to have a clear
view of the colours running up the blank
when tempering. The fly cutter can be lent
against a fire brick and a gentle flame
played around the square end of the cutter.
When the metal starts to take on a darker

colour, the heat should be removed, so the
colours can slowly run towards the cutting
face, When the cutting face takes on a light
straw colour, the tool should be quickly
quenched in the oil. The hardness can be
tested by passing a file across an
unimportant section of the cutter. No file
marks should occur as a result.

The clearance angles now need to be
ground, but in the case of the concave
cutters, diamond filed. A set of perfectly
good diamond files can be bought these
days for only a few pounds, so no
workshop should really be without a set.

The ideal type of wheel for this grinding
operation would be a medium grit white
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39. Setting the fly cutt Y axis

wheel. I'm lucky enough to have an old
lapping wheel, which I've set up on an
offhand grinder, so this appears in the

photographic illustrations.

The grinder support should be inclined at
6 to 8 degrees, with the minimum gap
between support and wheel. The relief
should be carefully ground until only the
slightest witness remains (photos 35 and
36). If the operator intends to cut the radial
form deeper than the centre line, then the
parallel sides of the cutter should also
have a ground clearance angle.

The concave cutters need to be clamped in
a bench vice and with the diamond file
(preferable a fish back section) held at a
slight angle, the clearance is then draw filed,
with a riffling action. Time and care needs to
be taken, as the clearance has to be filed
right up to the cutting face on the cutters
with the parallel reamed holes. The smaller
diameters should be filed, to only leave
about 0.010in. of the primary clearance
angle remaining (photos 37 and 38).

All that is needed now is to prove the
cutters by actually removing metal. The
concave cutters should be the only ones
that might require a little remedial
attention. If there is not quite enough back
clearance, the cutter may rub. It's a simple
matter to take the cutter out and file off a
little more clearance. With the cutters being
located by the grub screws and spot faces,
they will relocate back in the tool holder,
virtually in the same position. Setting these
cutters is quite straightforward. As the
concave cutters are a precise radius, the
face can be gently touched by hand against

41. Steam chest cover plate with fly cut radii.

the workpiece and read outs or dials
zeroed, photo 39. With the cutter raised
clear, advance 0.010in. towards the
workpiece, it can now be gently lowered
with the spindle running. When the cutter
comes into contact with the top edge of the
workpiece, the read outs, or dials on the Z
axis can then also be zeroed. Set the fly
cutter to a depth of 0.125in. Mill in suitable
increments till 0.125in. is reached on the Y
axis. Always leave about 0.005in. for a final
cut. Coolant should be used if available, if
not then cutting paste will help ease the
cutting operation and improve surface
finish. The component being machined

was cast steel, so a relatively slow speed of
300 rpm was used (photo 40). With use, the
operator will be able to determine the best
speeds to suit their particular machine and
set ups.

The finished component is a steam chest
cover plate, with 0.125in. radii on the
upstanding area and 0.062 radii around
the edge (photo 41).

Two more cutters were proved at this
time, a concave cutter, plus the 45 degree
chamfering cutter (photos 42 and 43). The
actual fly cutter profiles are limited only by
your imagination and all sorts of profiles
can be created. B

42. Proving 0.187in. diameter cutter.
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43. Proving the 45degree cutter.
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SCRIBE A LINE

Mandrel nose gauge
| read with interest Harold Hall’s article on
machining a mandrel nose gauge. This
could be usefully carried out on a Morse
taper shank. The resultant lump of metal
could then be used for mounting the chuck
in the dividing head. A further advantage
would be the mandrel nose will be
exposed for comparison while machining.

There have been several designs
published for sheet metal rolls. The
usefulness of these could be improved by
extending the non drive ends through the
bearings. The extended shafts can then be
fitted with short interchangeable grooved
rolls to facilitate rolling angles, flats on
edge and rods. This facility is often
incorporated on larger plate rolls.

Dave Pearson, Australia.

Painting aluminium
Brad Amos should clean & de-grease the
surface, spray with an ‘etching primer’,
follow with a suitable undercoat and add 1
or 2 top coats. When purchasing the paint
it is necessary to tell the salesman what
metal it is going on and get etch primer,
undercoat and top coat that is compatible.
Until recently | had a Land-rover that | had
sprayed with Acrylic paint 25 years ago
using the above procedure. It has been out
in all weathers for that period and the paint
is still sticking to it! (It has not faded either).
Peter King, New Zealand.

Victoria milling machine

| have a Victoria universal milling m/c
which was my fathers. He bought it from a
school in London in the 1960s. Although it
is old it is very sturdy and shows no sign
of wear. | have just added a DRO from
Allendale Electronics Ltd and am very
pleased with the system. | have tried to
locate a manual without success. The only
time | have seen a similar machine is in
the Aug/Sept 2002 issue of MEW.

This was a 3in. model by Mr Malcolm
Leafe which was awarded the Chester
Shield at the Harrogate M.E. Exhibition. |
was hoping through MEW if | could get in
contact with Mr Leafe to find out more
about this m/c.

Alan Holley, Maidstone.

If Malcolm is reading this or any reader
can help with a manual, please contact
me, Editor.

Fighting the rust fairy
| read the comments in Scribe a Line
concerning Workshop heating with some
interest, My own experiences in fighting
rust derive from living in an environment
in which the humidity in my basement
workshop is typically between 70 to 80
percent (and 80 degrees F) for the months of
July and August. Although | have an active
exhaust system for venting the damp air in
my basement, which is more effective and
less costly to run than a dehumidifier, the
painful reality of high humidity persists.

| have found that the best way to fight
rust is with a light coat of mineral machine
slideway oil AND storing my tools with a
low wattage heat source. My machine
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tools are covered with semi-permeable
covers and each tool has a small heating
rod (called Golden Rod here in the US and
often used in gun cases and on boats). |
also have a Golden Rod in my tool chests.
The heaters serve to elevate the
temperature to the point where
condensation does not take place, and
subsequently avoids the risk of rust.

On the other hand, WD40 is just about
the worst thing that can be used as a rust
inhibitor. | believe that the WD in WD40
stands for water displacer {or something
along those lines) and the 40 is trial 40. It
is meant as a water displacer, and will also
dissolve and remove any protective oil
from your tools; it leaves behind no
protective barrier.

Mike Ambrosino, USA.

Quality service

At last year's ME show in Harrogate |
purchased a re-settable micro dial from
Myford for my ML7R from the Myford
stand. When | tried to fit it | found that a
previous owner had made a mod to the
cross slide screw and mounting. | contacted
Myford and spoke to a gentleman called
Malcolm. After a discussion he suggested
that | send it to him and he would sort it
out, which | did on Tuesday. On Thursday |
received the assembly back with everything
in working order. | would just like to put

on record my thanks to Myford and in
particularly to Malcolm.

Now for a tip, if you have difficulty in
cleaning out the fine turnings, brass etc,
from the chuck and don't have time to
strip it, try using one of the auto industry
carburettor or brake dust cleaning sprays.
The pressure shifts the turnings and they
dry very quickly. They can be obtained
from any auto parts shop. Caution should
be exercised as some of these sprays are
highly inflammable so take care and use
all the usual precautions.

Ken Deighton, by email.

Electric clutches
| have been following with interest the
items regarding electric clutches for lathes.

My questions are, 1. How do they work?
2. Are they ‘on’ or ‘off’, or can you ‘slip’
them to inch a job round? Can some kind
person explain?

lan Strickland, by email.

Bandsaw run out

In MEW issue No 155, John Nelson was
asking about bandsaw run out. Whilst

I"m not an expert here are my comments.
Firstly the problem is probably caused by
the nut that pushes the material through
the bandsaw. A bandsaw is not a precision
machine, think of it as a powered hacksaw
for metal or a powered hand saw for
wood. | have 2 bandsaws, 1 for metal and
1 for wood.

Metal first, after all this is a metalworking
magazine. My bandsaw is of the
horizontal/vertical type as sold by my
various companies including Machine
Mart, Chester and Axminster. | use this to
cut everything from %in. mild steel to 3in.
stainless steel and have used the bandsaw

Turners smock

| can endorse Ken Willson's
recommendation for wearing a
turner's smock. | have always done
this, probably as | branched out
into metalwork from woodwork and
already had three of them. One was
navy blue which | thought was a
good engineering colour and would
improve my work.

| had to make the sideways move as
my “no-longer-made” woodworking
machinery was wearing out, and
spares were unavailable, so it was
make-it-yourself time.

My preferred supplier for the
smocks is Lovell Workwear, of
Cardiff, www.lovellworkwear.com
who attends major woodworking
shows. They have a range of colours,
and more importantly, different
materials, light and heavy cotton,
polycotton, etc. They also do good
heavy cotton aprons which are great
for a quick turn.

Phil Robinson

for about 25 years. Run out on this
machine is usually caused by the blade
being worn or not set true. A worn blade is
easy to rectify, simply fit a new blade but
don't just buy a cheap replacement; search
for a saw blade specialist and pay a little
bit more for a decent blade. Setting the
blade to run true is not a difficult matter
with this type of bandsaw; it just needs to
be done carefully. On my bandsaw the
guides are on loose dovetails which can
be twisted slightly to correct the blade
tracking, think of it as twisting a hacksaw
frame to keep the cut running true.

The only other adjustment that needs to
be undertaken is the blade tension. Here |
tend to slightly over tension the blade, as
reference to the manufacturer’s instructions,
but | do release the tension when the
bandsaw is not in use. It soon becomes
habit to check and adjust the blade tension
before use and release afterwards.

The manufacturer’s instructions for
tension are based on the poor quality
bands supplied as original equipment.

Wood cutting next. | have a small 2 wheel
Ryobi bandsaw that | have been using to
ripsaw 2in. lroko and 2in. Americal White
Oak, both up to 5ft lengths. Again make
sure that the blade is in good condition. If
the blade is worn it will never cut true or
tension properly. Again, | over tension to
use the bandsaw, and then release the
tension afterwards. The first thing | did
with this bandsaw was to put the fence into
a drawer and forget it. Draw your line on
the wood and cut to the waste side as you
would with a hand saw, then plane and
finally sand the cut edge. Finally do not try
and push the material to quickly, let the
machine do the job. Just remmember, if this
was a lathe or miller you would be thinking
of speed, depth of cut and tool feed so try
to relate these to the bandsaw.

Les Pitt, by email.
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YOUR CHANCE TO TALK TO US!
Drop us a line and share your advice,
questions and opinions with other readers.

Boring opportunity
| believe that | may have spotted a gap in
the vast amount of engineering knowledge
published in Model Engineer and Model
Engineers Workshop.

| have recently acquired a small boring
head (a present) and have a few jobs lined
up to use it in a 4in. Chester lathe and a
medium sized bench mill/drill.

| have checked through all my copies of
ME and MEW for some basic knowledge
regarding the USE of a boring head in a
lathe and bench miller. | have found many
articles giving great details of MAKING
boring heads, but very few basic details of
the use of such a tool.

| would like to know more about setting
up the tool, cutting speeds, feed rates etc.
pretty basic stuff really.

Perhaps one of your pool of experts
could write an article on the subject.

Bob Middleton, by email.

Tailstock cross drilling

In reply to H Lord’s request in M.E.W.
160 for a past article on a tailstock cross
drilling device, he would find it easier to
make a toolpost equivalent, whether for
directly clamping onto his cross slide or
holding in his four way toolpost.

Mine is a piece of mild steel approx % x
. x 3in. long, thus making it about '4in.
longer on either side than the width of my
four way toolpost. It was made by
clamping into the toolpost with a shade
standing proud, butting up to the lathe
jaws to ensure it was parallel before
tightening the toolpost itself, then using a
%in. centre drill up to its shoulder depth to
drill holes at 9mm centres and then
subtracting 4.5mm from the last hole and
working back along the bar at 9mm
intervals again to remove the webs
leaving a rippled result. Use a HSS
countersink tool to smooth the outcome
and the job is done other than marking the
top surface to check it's the right way up
when using it if there’s only a little
difference between the upper and lower
portions. The extra length allows small G
clamps at one or both ends to hold the
work whilst drilling.

This system has the advantage that it can
be used at skew angles, and enabled me
to drill a fly cutter at 45 degrees for the
tool and at the reverse 45 degrees for the
clamp screw.

Colin Porter, Blackpool.

Engineering courses

| have just received the latest Axminster
catalogue and noticed that they have
added engineering courses to their already
successful woodworking courses. If you
do not know about this you could have a
look at www.axminsterskillcentre.co.uk
and may feel it worthwhile giving them

a mention, if you have not already done

WRITE TO US!

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

so. The courses are for two days and are
in Devon so it would only suit a limited
number of people but a mention may
encourage others, such as Warco, to do
the same but perhaps they already do and
| am not aware of it.

The woodworking suppliers have for
years provided a wide range of courses,
some residential and lasting for at least a
week, and | have always felt metalworking
suppliers should do the same.

Harold Hall, Berkhampsted.

Condensation

During winter in the southern hemisphere
| also having condensation issues, with
of all things my TIG welder. It only gets
used once every few weeks and during
that time | suspect that air (having a
similar density to argon) is migrating up
the gas line. Once there the normal daily
temperature cycles mean that moisture
can condense out of the air into the gas
line. When the welder is next used the
moisture is picked up by the dry gas and
manifests itself as weld porosity.

To try and reduce this problem | made up
a cap from some polyethylene bar stock to
suit the end of the TIG torch {around
17mm diameter in my case), complete
with sealing O ring (which also helps
retain the cap on the torch end). As the
rest of the gas system always stays
connected, this seems to seal the gas line
well enough that the porosity issue is

much reduced - | won't say gone, just in
case. It is removed prior to a welding
session and replaced at the end once the
torch has cooled.

Michael Green, Australia.

Slideway oil
I would be interested in reader’s opinions
on the use of slideway oil on machine
slides. | am currently using it on my
machines and think that it is a vast
improvement on ‘normal’ oil which
needs to be reapplied far more often in
comparison. However, | have heard that
some machinists won't use it on their
machines for the reason that as well as
sticking to the ways, they feel that it will
also keep metal particles in suspension
and so promotes wear. | should also
confess that as | dont want to keep a
minimum of 6 x 20 litre drums of different
oils in my workshop, | also use it for
general lubrication on machines (although
not enclosed gear boxes). Does the
nature of this oil mean that | am allowing
particles to stick to leadscrews, bearings,
change gears, ways and slides rather than
(presumably) flushing them out/off? If we
have any Tribologists out there, can they
explain whether this type of oil will hold
particles in suspension in a harmful way?
Should this type of oil only really be used
on large machines with protected ways
and oil filters?

Michael Green, Australia.

A letter from the editor

| am running short of Scribe a Line letters. If you have any questions you
think other readers might know the answer to, please get in touch. Perhaps
you want to share a useful tip? When writing or emailing, please send
general area of the country you are in. Other readers like to know where
you are based. Also, please include a phone number. If | have a query or a
response, it is much easier and cheaper to pick up the phone than to write

to you.

Photographs should be reasonably high resolution or they will be

unsuitable for publication.

Also, articles are still welcome. If you would like guidelines, please email
me at david.clark@myhobbystore.com Guidelines have recently been
updated and are available free of charge.

Finally, note our new address, | note some people are still sending to the
old address and although they will reach me eventually, the correct address

will speed up response.

Model Engineers’ Workshop
MyHobbyStore Ltd

PO Box 718

Orpington

Kent BR6 1AP

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

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

Alternatively email: david.clark@myhobbystore.com

March 2010 www.model-engineer.co.uk

61



CONVERT YOUR ANGLE
GRINDER INTO A COMPACT
DRILL FOR RESTRICTED ACCESS

Dyson Watkins makes a useful
modification to an angle grinder

wanted the adaptor to be easily
assembled and vice versa, so the parts
to be joined were duly measured up. |
noticed that although the two threads
were generally M14 x 2mm on the
grinder spindle, and 0.5in. x 20tpi on the
chuck, some differences were in evidence.
Screwcutting required hoth Metric and
Imperial systems with my Myford being an
Imperial version equipped with a gearbox.
The M14 internal thread, being the more
awkward, was tackled first of all.

I did all of the turning in the three jaw
chuck, which being a ‘Griptru’ version,
was very accurate. A light cleaning up
skim wvas taken off the outside diameter,
and the end was faced square. The end
was centre drilled and then drilled to
depth using an 11.5mm drill. The hole was
then opened outto 11.7mm diameter and
the internal undercut added in readiness
for a run-out for the screwcutting tool.

Screwcutting metric threads on my
machine necessitates the keeping of the
leadscrew nuts in permanent engagement,
so the clutch had to be disengaged at the
instant the tool entered the undercut. If
you don’t have spindle reverse available,
then the saddle has to be returned to its
start position by winding the spindle
backwards by hand in readiness for the
next cut, (after retracting the tool).

There are some variations in the design
details of some grinders. Some have a
register while others don't so check the
details beforehand

The chuck end is a straightforward 20tpi
UNF thread, and most chucks have a
register in the outer end. It is worth
checking the diameter of the register. The
two chucks available to me varied by
about 0.005in. on the diameter.
Engagement on the Myford for even
pitches is straightforward; the half-nuts

1.300

0.5 x 20TPI UNF ﬁ\

M14 x 2mm

____\____;_

= @0875 |

ADAPTOR
MAT'L: MILD STEEL

NOTE: REGISTER SIZES HAVE NOT BEEN GIVEN AS
THESE WILL VARY ON DIFFERENT MACHINES
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B OVERVIEW

A problem cropped up recently
while preparing our loft for installing
insulation. It was my intention to lay
a floor in the attic space above the
insulation, and in readiness for this
event | decided to tidy up the wiring
that had been run above the joists. A
number of cables needed to be
installed through holes in the joists
low enough to avoid the possibility
of damage from a stray nail. | was
aware of the availability of 90deg.
drill adaptors, which were as
expensive as a drill. The cheaper
versions were liable to failure from
temperature softening of the bevel
gear casing that was made in a
thermoplastic material. The decision
was made, to make an adaptor for
mounting a drill chuck directly onto
the spindle, in place of the usual disk
(photo 1).

can be engaged at any numbered position
on the screwcutting dial and disengaged
at the end of each cut (photo 2).
Afterwards, clean off the crests of the
thread by holding a fine file on the o/d
while the work is turning, followed by
some fine emery tape.

In order to ease assembly, spanner flats
are milled on the sides (photo 3). In my
case a convenient size was 19mm A/F. The
work was held in a 3-jaw chuck mounted
on a rotary table. The assembled adaptor
is as shown in photo 1.

The working length is considerably
shorter than a normal drill and awkward
drilling jobs are much simplified. &

g | RN

3. Milling spanner flats on the adaptor.
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ENGINEER
Private Adverts Subscribers, see these adverts five days early!

Machines & tools offered
M Clarke CLM300M lathe,

fully equipped, quick release
toolpost,£200. Clarke CMD10 mill
with collets, cutters, clamps and
vise, £100. Vertex HV4 rotary table
and dividing head, £75, all are in
good condition. T. 01582 664157
Dunstable.

M Elliot 160mm dia. Vertical/
horizontal indexing chuck in good
condition, £130. T. 01782 504213
Stoke-On-Trent.

W Hector 100 centre lathe (240V)
3in. 3-jaw chuck, back plate, two
toolposts, fixed centre, drill chuck
and some tooling, £100. Redeye

bandsaw 250W, 200mm x 80mm
cutting capacity, £50.

T. 01733 270634 Cambs.

W Chester MF42B lathe/mill/drill,
tray and cabinet, 16%in. Swing,
520mm between centres, dual

indexes, large 3 and 4-jaw chucks,
collets, steadies, screwcutting,
3/4hp motor, part of complete
workshop sale including measuring
and cutting tools.

T. 01242 519358 Cheltenham.

W Myford MLT lathe, single phase
fitted with clutch complete with drip
tray and stand, three and four-jaw
chucks, four way toolpost and set
of changewheels in good working
order, £600. T. 01639 830755
Swansea Valley.

Machines and tools wanted
B Boxford 127-100 change wheels,
could exchange other Boxford
wheels for the above.

T. 01268 690404

Canvey Island.

Books & magazines offered
B MEW magazine Nos 44 to 73 plus
some Model Engineers, £15.

T. 01234 766851 Bedford.

W Model Engineers’ Workshop
issues 18 - 29, 34 - 20, 75 - 100,
111 - 49, buyer collects, £100.
T. 01246 297443 Chesterfield.

B Model Engineers' Workshop,
Summer 1990, Autumn 1990, June/
July 1991, Oct/Nov 1991, Feb/
March 1992, Apr/May 1992, June/
July 1992, Nos 14, 15, 16, 19. 27,
33, 34, 62, £38 each.

T. 01493 668358 Great Yarmouth.

B Model Engineers Workshop Nos
13 to 80 (68 consecutive editions)
plus eight earlier editions, buyer
collects, £130 ONO.

T. 020 84679296 Bromiley.

B EIM magazines, Vol 1 no 1 to Vol
10 No 2 also Model Mechanics,
Vol 1 No1 to Vol 2 No 2, all in good
condition, Also various volumes of
Practical Engineering and Model
Engineer. Best offers?

T. 01455 636951 Leicestershire.

B Model Engineer and exhibition
extras from 1966. T. 01525 377547
Leighton Buzzard.

Books & magazines wanted
B Operating manual for BCA
universal jig boring and milling
machine MK1 or MK2 with three
slot rotary table. T. 01373 832681
Wiltshire.

W Little John lathe, copy of fitting
instructions to fit gearbox and also
copy of screweutting label from
gearbox top. T. 01392 466079
Exeter.

Miscellaneous offered

W Anwil, 50 CM long, 23.5 tall,
9cm wide, 18cm wide base, OK
condition, £120. T. 01744 612119
St Helens.

SEE MORE ITEMS FOR SALE AND WANTED ON OUR WEBSITE www.model-engineer.co.uk/classifieds/
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Macc

Model
Engineers
Supplies LTD
(01625) 433038

www.maccmodels.co.uk
Check out the NEW look website.

We stock copper, brass, steel
and all tube, Also stock a wide

renage of flat, round, hax and
square , in steel, stalnless steel
sliver steel, bronze, brass, copper

New Steam Engine Kits,
ready made engines and
ready to run engines

Full range of Steam
fittings and some new

marine boilers,
' Wide range of BA bolts and nuts

NGINEERING

New Machines & Tooling

£1050
£850

* Union Graduate Wood Lathe, 42" bed, 1 phase, as new
* nion Graduate Wood Lathe, 32" bed, excellent condition

* Union Graduate Wood Lathe, short bed, excellent condition £750
* Viiceroy Wood Turning Lathe, 16" bed, nice condition £375
* Junior Whithead Viert Bandsaw (wood) 16" x 16" table £175
* Bridgeport Mill, Belt Head, 42" table, power feed D.R.0. £2200

nice condition
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £1500
* Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250
* Boxford VM30 Mill, 24" x 6" table, vari speed with inverter £1750
with vice & collet chuck, outstanding condition
* Colchester Master 2500 gap bed lathe with Q.C.T. 3 pt steady
* chucks and taper turning
» Tom Senior “Major” with quill feed head, outstanding condition
* Myford Super 7 with coolant, industrial stand & tooling
* Jones & Shipman wheel balancing fixture, complete,
lovely condition

£3000

£1850
£1000
£550

DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

MODEL ENGINEERS"

BINDER
£7.50

each’
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(aHtoday
for yours...

0844 848 88 22

or Visit our J
website and

Order online... 3
www.myhobbystore.com

24" x 24" Surface Table (English) with lid £125
e Burnard D14 Collet Chuck, lever operated £225
* () & Smith 6" Power Hacksaw with coolant, excellent condition ~ £325
* Fobco Star Pillar Drill, 3 phase £125
e R.JH. double ended grinder 10", with pedestal & guards, as new  £200
® Viceroy 10" ped grinder polisher, lovely modern machine £300
o Viceroy D.E. 10" polisher £235
o Viceroy 10" heavy duty ped grinder £200
o Startright Saw Benches. Tilt Arbor 23" x 22" table, Each £400
8" plate, ex school. (2 Off)
e Centec 2A Quill head mill. Single phase, average condition £890
e Record DMB 65 vert wood band saw, as new £150
o Well Saw 4" cap, power hacksaw, lovely small £300
British made machine
* Tom Senior M1 vert/horiz mills, good condition. (3 0fff ~ £800 - £1200
* Harrison L5 Lathe with tooling, single phase £950
WE ALSO PURCHASE QUALITY MACHINES & TOOLING

Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5NJ

More machines always in stock. Tel: 01274 402208
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HONEANDWORKSHOP MACHINERY
) Genuine Used Machines & Tooling '.Lﬁ“

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS 21 125 ¥

> Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311 ‘ o
www.homeandworkshop.co.uk ¢ stevehwm@btopenworld.com 3

| Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-Ipm 1.'.'?{\ R

' 10 minutes from M25 - J:mdum 3 and South C ircular - A205 i ¥
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cock and Shlple" 2625 LAY slotting heads ! £495 / § — centre height + gearbox
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Elliot *00" vertical milling
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0 & 3 A F VA
£2;150 Excel 1440 lathe + ¢ Q Just a smaﬂ selecﬂon of our current stock photo raphed' o E'.L
chutks, steadies (1997) , We have wood lathes, saw benches, bandsaws, morticers and Record vices efc - large selection!
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housands of lathe tools, milling cutters, drill bits, centre drills, consuma
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CHESTER

MACHINE TOOLS

wwwchestennachmetools com

[ezo v crampion 1ovs

CONQUEST SUPER MILL
n %
A ‘.

End Mill Capacity  12mm
Drilling Capacity 12mm

Table Size 460x 120mm
Longitudinal Travel  360mm
Cross Travel 120mm
Speeds(Variable)  0-2500rpm
“Spindle Taper MT3

Weight
Size

—

FEATURES
* Extra LLarge Table
= Digtl Sl Readiout~Variable Speed Spinde by 4 "
« Metric and Imperial Thread Cutting » Hardened and i Conte '
Ground Bedways = Cast Iron Construction R i bkl

e + Fine Feed Chuill

£4gv5m.00 :

g‘;ulun Distance allllmm
"hnable 50-2500rpm
Weight Sskgs

< Hoad TS 45 dogroge.

= = + One Shot Lubrication
= 1.5hp Motor
* Machine Workdight
= bl FEATURES
ZCentre Distance  700mm FEATURES Max Drilling Capacity  32mm  Variable Speed Spindle
SwingoverBed  280mm Digital Speed Readout + Variable g m’g:‘-‘a!‘“"’f i = Dovetai Golumn
Spindle Bore 26mm Spindle Speed « Metric & Imperial i atily Hoell e [ -TitingHead :
Motor 1200w Thread Cutting Long Trvel 0 * Wide Spindle Speed Fange
Spindle Speeds  125-2500rpm Cross Travel 135mm Table Size 500 x 140mm
Net Weight 180kgs STANDARD ACCESSORIES Knee Travel 330mm ol L —
3-Jaw Chuck + 4-Jaw Chuck* Coolant Spindle Taper MT3 or RB trow 600w
£1120.00 Tray+ Rear Splash Guard g:’" }I';?Mﬁm Weight 90kgs
+vat Shown with optional stand New Weight 410kgs Shown with optional stand

ﬁ

Mag

Base and [
Dial

Gauge

FEATURES
* Powered Crossfeed

* Seperate Lathe and Mill Motors
*28mm Spindle Bore

+Heavy Duty Cast Iron Construction
* Large Miling Table

6"x5"x :
41/2” Open i _ Change

2 Toolpost
A Angle Plate B o i andgo

Working A Holders
Height §

22800 | £95.00

Centre Height
Distance Between Centres

CALL 01244 531631 NOW FOR ~ &
OUR NEW 2010 CATALOGUE | i

Weight

Economy
Live
Centre

MT2 £13

5" Bench Hand
Shears

£30.00

6" Bench Hand

! Shears
Angle Level | £39,00




