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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

Centre distance 350 mm
Centre height 110 mm
Power 1,4 kW, 230V, 50 Hz
. o=|Spindle speed infinitely variable
i |45 -2300r.p.m.
|Feed 0,085 and 0,16 mm

dCentre distance 500 mm

Centre height 110 mm

APower 1,4 kW, 230 V, 50 Hz s
< Spindle speed infinitely variable ;’:‘}; |
i - 45 - 2300 r.p.m. = |
sy Feed infinitely variable 0 - 250 mm/min I

—m Longitudinal X-axis 600 mm
ep e D3pooe . Transverse Y-axis 140 mm
4 . Wertical Z-axis 280 mm

- oaoer—, 2 YEAR WARRANTY [, il
On ALL Wabeco Machines i
........... \ : iy -~y | 3 D6000E High Speed

Centre distance 350 mm

| |Centre height 100 mm

i |Power 1,4 kW, 230 V, 50 Hz
4| [Spindle speed infinitely variable f
i 145 - 2300 r.p.m.

Feed 0,085 and 0,16 mm

g

L——Centre distance 600 mm
Centre height 135 mm
Power 2,0 kW, 230V, 50 Hz
Spindle speed infinitely variable
wabeco 100 - 5000 r.p.m.
CNC machine tools Feed  0,085and 0,16 mm

are offered with a variety

of CNC control and . o _
software systems, and These lathes are mcredtb{y quiet
3 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.

CC-DE00D Ewith safoly Wabeco machines are quality rather than eastern quantity.

machine cabin and integrated See our web site for details

coolant unit, ball screws , Pro Machine Tools Ltd

automatic 8-station tool ; .

o Tascating 17 Station Road Business Park
Barnack

Stamford
- \"-\__ Lincolnshire
Z 100k ‘ - l'l [ - ‘I" 1008 $Y PEg 3DW
i) ‘\ LR A o ] Tel: (01780) 740956

Hobbymaschinen e Sl

Sales@emcomachinetools.co.uk

www.emcomachinetools.co.uk
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ON THE EDITOR’S BENCH

Dave Clark's commentary.

MACHINING INTERNAL AND
EXTERNAL FITTINGS FOR A
LATHE’S THREADED MANDREL
Harold Hall shows us how to make
(and mirror) the mandrel nose.

REAMING
Mick Knights shows us how to
ream in the home workshop.

QUICK SET FACE AND

ANGLE PLATE

Harold Hall shows us the best way to
machine a useful lathe accessory.

FIRST STEPS IN 3D DESIGN

Linton Wedlock continues his step-
by-step 3D design series.

HOW | MADE MY LITTLE LATHE
Hubert Elffers shows us how he
made his own lathe.

LIVING WITH THE STENT TOOL
AND CUTTER GRINDER

Charles Woodward shows us how
to use this versatile machine.

MAKING A PINSTRIPING TOOL
Dave Fenner shows you how to
make a useful lining toal.

AN INTRODUCTION

TO SUPERGLUES AND
ENGINEERING ADHESIVES
Mike Haughton teaches you about
the basics of adhesives

in engineering.

TRADE COUNTER
FIRESIDE READING
SCRIBE A LINE

Subscribe today and
SAVE up to 18%

See page 10

A die filing machine in
Charlie Stones workshop.
Photo by Charlie Stone
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andmtools

—/ probably the best website for machines and tooling in the model engineering world!
just a selection from our current stock

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

Flamefast CM250PB Crucible  Tom Senior Vertical Mill, Harrison M250 Long Bed, Schaublin 102 Precison Lathe, with Harrison M250 Lathe, 3ph,

Furnace With Tray Etc, 3ph, R8 Spindle, VGC, 3ph, VGC, Tooled, Capstan Att & Compound Slide, 3ph, Excellent Condition, Tooled,
£350.00 plus vat. £2450.00 plus vat. £1750.00 plus vat. £2650.00 plus vat. £2250.00 plus vat.

® Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
® A1l items are subject to availability. ® All prices are subject to carriage and VAT @ 15%.
® We can deliver to all parts of the UK and deliver worldwide.
® Over 7,000 square feet of tools, machines and workshop equipment.

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

VISA Opening times: 9am - lpm & 2pm - Spm Monday to Friday.

e-mail: sales@gandmtools.co.uk Clos.f;d Saturgiays,
Telephone: 01903 892510 except by appointment.

web: www. gand:mtls.co.u.k
fax: 01903 892221

The D|amond Tool Holder

Designed and manufactured in Australia since 1985, the Diamond Lathe Tool
Holder is unique in that it holds any standard piece of %4” square or round

High Speed Steel at a tangential angle to
the work piece.

* Versatile and easy to use

Simple resharpening

* Roughing and
finishing cuts

* Square shoulder facing B M Il th
ue 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.

¢ Round nose work
(using round HSS)

* Point radius

* No special cutting Four sizes are available, from mini lathes up to full size tool room
tips needed lathes. All holders come complete with grinding
jig, hex key, one square HSS tool blank and detailed

* 550 & 600 Thread cutting instructions.
(using same jig)

For more information and ordering, visit our website at

¢ Tool bits easy to replace eccentricengineering.com.au Grinding Jig




Arc Euro Trade
Unbeatable Value Engineering Products by Mail Order

Limited Quantity Offer - First 10 Machines Only!
Buy a Metric Super X1L Mill and get this 24pc Clamping Set FREE (worth £26.00)

Specifications:

Drilling Capacity: 10mm Spindle Speed (Variable)
End Milling Capacity: 12mm High Range: 0-2000 rpm +10%
Face Milling Capacity: 30mm Low Range: 0-1000 rpm £10%
Throat: 140mm Table Cross Travel: 145mm
Headstock Travel: 235mm Table Longtitudinal Travel: 330mm
Spindle to Table Distance: 0-265mm  Table Size: 400x145mm
Spindle Stroke: 30mm Effective Table Size: 400x145mm
Spindle Taper: MT2 Motor Qutput: 150w DC
Column Tilt: +90° Overall Dimensions: 360x425x585mm
T-Slot Size: 8mm (M6 T-Nuts) Weight (Net/Gross): 40kg/56kg
Standard Equipment: 10mm Drill Chuck and Arbor, Drawbar
080-030-00220 | Super X1L Mill - Metric - Factory Assembled £275.00
080-030-00203 | Super X1L Mill - Arc Preparation Service £105.00

Carriage £25.00 to most UK mainland destinations. Prices include VAT.
Offer applies to first 10 Metric Super X1L machines only

One Shot Lubricator Fittings

Due in Stock Mid August
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L: Junction Bars Ca:'lh;}rn;ssmn
2 Way Ed - :

?" oy ’h‘ g U E:'m\ ression JaTube S . - 7
[ 3 Way # 4 Way ; :'Sleelzre s’ i "" F"/ : "‘\?/
Pull Handle Oiler - 180ml reservoir - 3ml/shot with 90° K |084-025-00760 |Ferrule for spring ends - Pack of 6 £2.00
] bty Hose Adaptor M8x1.0 (F)* = ‘ 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 ] L 084-025-00604 |Junction Bar 4 Way Single - M8x1.0 (F) | £3.75
D | 084-025-00300 [4mm Compression Bushing - M8x1.0 (M) - Pack of 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 £275 | M |084-025-00770 |4mm Tubing Clip (1 Tube) - Pack of 4 £1.00
084-025-00099 |AJBOO Meter Unit Assembly - M8x1.0 (M) (smallest) £295 | 084-025-00780 |4mm Tubing Clip (2 Tubes) - Pack of 4 | £1.00
H 084-025-00100 |AJBO Meter Unit Assembly - M8x1.0 (M) £295 | 084-025-00790 |[4mm Tubing Clip (3 Tubes) - Packof4 | £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) - Packof 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 - Per Metre £2.00 | * Requires compression bushing & sleeve - (F) = Female - (M) = Male

Visit us on-line at: WWW.arceurotrade.co.uk to see the fun 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.




FLEXIBLE DRIVE UNIT This heavy duty flexible drive shaft unit is powered by a 150W

continuously rated motor. The speed is variable over a range of
CODE PRICE 0-14,000rpm and is controlled by means of a convenient foot pedal.
CCDE FLEXI £115.00 The 970mm long flexible shaft screws firmly onto the base of the
motor and carries a plug-in bayonet on the other end for connection
to the two supplied handpieces (4mm Drill head and Carving head
supplied with 5 chisels). Between these standard supplied
handpieces, it enables the ‘Flexi-Grind” unit to be used for a
complete range of drilling, grinding, sanding, engraving, polishing
operations and wood carvings.

Engineering Supplles

All prices include VAT and carriage

MOTOR: 150W 4MM DRILL HAND PIECE
SPEED: 14,000 CARVING CHISEL HEAD PIECE
WORKSHOP SERIES PRACTISE BOOKS WEIGHT: 2.3k FOOT GONTROL PEDAL
VOLTAGE: 240V 5 CHISELS
‘%gg‘f Ea]}dining & Tempeting Various Grinding/Polishing Tools
£ | WPS2 Vertical Milling
WPS3 Screw Cutting in the Lathe
Wps4 Fulivky Work for Anateiss www.chronos td.uk
ol WPS5 Milling Ops in Lathe
- WPS8 Measuring & Marking |
o a:g g&zmelglng ; H NEW! MINI WIHEBEN DER BENDING BRAKES
WPS9 Soldenn; anv:!cérazmg THIS IS A VERY SIMPLE YET EFFECTIVE TOOL. 2 MODELS TO CHOQOSE FROM
WPS10 Saws and Sawing USED IN A STANDARD VICE CODE  SIZE PRICE
ki S (NOT INC.). IT WILL MAKE XC31 18" BENDINGBRAKE  £26.95
WPS12 Drills, Taps & Dies PERFECT BENDS IN i
WPS13 Workshop Drawing XC32 24" BENDING BFIN‘f £125.00 ‘
WPS14 Making Small Workshop Tool EVEN HARD MUSIC WIRE!
WPS15 Workholding in the Lathe -
WPS16 Electric Motors CODE PRICE "y
WPS17 Gears andGear Cutting 50166001 £7.60
WPs18 Basic Benchwork L]
WPS19 Spring Design
WPS20 Metalwork Hints & Tips
WPs21 Adhesives & Sealants : . : -
WPS22 Workshop Electrics UNIVERSAL METAL BENDER DIAL GAUGE & MAG BASE SET
WPS23 Workshop Construction "
WP524 Electric Motu_:rs in Workshop . ::I')\IS IC;L!I[())EASMEE-IiE%iS(;E
w:gg g’;m:ﬂ Hints & Tips For angular roll hoop and coil bending. PLUS A 0KG PULL.
WPS28 Simple Workshop Devices Able to produce grids. Suitable for steel, — ADJUSTABLE MAG BASE
wes2e CAD for Beginnars brass, copper & aluminium. - i COMPLETE IN A PLASTIC
WPS30 Workshop Materials : 5
$§1 Useful Workshop M eﬂals STORAGE CASE
2 Unimat Lathe Acces
WPS33 Making Clocks Round bar up to 15mm CODE TYPE E%rggso
WPS34 Lathe Work Square bar up to 13mm MX1647 MET 0-10MM .
il MX1657 IMP 0- £24.50
WPS35 Milling Flat bar up to 30mm x 8mm L
WPS36 Photo Etching i = B
WPS37 Dividing
WPS38 Tool Grinding
WPS39 Workshop Projects CODE PRICE
WPS40 Bearings 7 SMA129 £161.50
WPS42 Metalworks Ops Data Book -
WPs47 Thie Mini Lathe ;
- w— a
3 DIOPTER ILLUMINATED 3 DIOPTER CIRCULAR
MAGNIFYING LAMP! MAGNIFYING LAMP! MAGNIFYING LAMP!
PROFESSIONAL LOW PROFESSIONAL LOW ROUND TABLE LAMP WITH
HEAT LAMP WITH EXTRA HEAT LAMP WITH 5% 12 WATT CIRCULAR {
LARGE 19 X 16MM GLASS DIAMETER LENSES. FLUORESGENT ENERGY \
LENSES. e SAVING TUBE. -
i HIGH QUALITY OUTPUT My g /,._
o INCREASES CLARITY SHADOW FREE LIGHT =
SUPPLIED WITH 22W WITH NO HEAT EMISSION

CIRCULAR DAYLIGHT
SIMULATION TUBE

SUPPLIED WITH 2 X 9W
(TOTAL 18W) DAYLIGHT
SIMULATION BULBS

HIGH QUALITY 100MM

: L I GLASS LENSES
MODEL FULLYADJLISTABLE iDEALFORMEPE- T FEATURING 1.75 X MAG B i e
FULLY ADJUSTABLE DEAL FOR MRS ENCSIONALS AND. - ~ | D A4X closEUP BIES
Eé‘?é.’ém AN TABLE CLAMP INCL. PﬂOFEHgg'BmTS 11 el HoB! S
TABLE CLAMP INGL. Pao HOBBYISTS LIGHT - FOR MO!
CODE PRICE
CODE PRICE

g s . o0 8612 £19.95
8609 - 8608A SPARE TUBE .95 (EACH) 8612A SPARE TUBE 5.05
BB09A SPARE BULBS £ 4.95 (EACH) £ 5.95 Each)

o q I T A

[
Gocﬁfgﬁ&%ﬁkﬁ:’ﬁEN R8 INTEGRATED SHANK

5C STEP COLLETS - SOFT FOR
MACHINING

NOW AVAILABLE WITH BOLT DOWN KEYLESS CHUQK =
OR MAGNETIC BASE 16mm Capacity e
CODE BASE PRICE =
XC12  BOLT £37.00 Coce @ roE 2" DIA gl ;gg
[ XC13  MAG £44.00 Xci2  £72.00 GX85  3'DIA g
' XC138  MAG ATTACHMENT FOR YOUR £26.95

£9.95

EXISTING VERTEX LAMP

LR

RIGID HALOGEN
MAGHINE LAMP

WITH BOLT DOWN OR
MAGNETIC BASE

SET OF 3 HSS SLITTING SAWS
& ARBOR
3/8 DIA SHANK ARBOR &
13/4 DIA X 1/32, 1/16 &

DRY ACID PICKLING
SALTS MAKES UP
TO 8 LITRES!

BASE PRIGE

XCi4  BOLT £52.00 CODE  PRICE 3 3/32 - ‘ ;

XC14B  MAG £57.95 ¢ ) ) Py

XC13B  MAG ATTACHMENT FOR YOUR AcD100 £12.95 s F CR0% ;?I‘.EJEOO - b!
EXISTING VERTEX LAMP £9.95 —" GXio1 "

ALL PRICES INC'LUDE VAT & CARRIAGE (UK MAINLAND) g (Meesira
(Prices are correct at time of going to press and are only available while stocks Iast) WrTGH

Tel:(01582) 471900 5 Lines Fax:(01582) 471920 Web: www.chronos.ltd.uk Email: sales@chronos.ltd.uk

CHRONOSLTD , UNIT 14 DUKEMINSTER ESTATE , CHURCH STREET , DUNSTABLE , LU5 4HU



CLOCK
CONSTRUCT ION

FBHI E ] Tyler
John G. Wri1
Woof, Joh

and others.

A Hegner fretsaw in your hands will
tackle work that no other machine can!
% WORLD PATENTS protect the critical Performance
factors that make Hegner saws truly unique.
That is why Hegner are used for:
¥ CUTTING bevels, mitres, dovetails,
simple and compound angles, curves
and straights, inlays ete, in:
% EVERY MATERIAL from 2" hardwood fo
plastics, brass, precious metals, and even 3/87 steel!
And why:
% OVER 5000 HEGNER SAWS are now used in British
schools alone - just a small fraction of the total used by
specialist wood-workers; modellers; toy and puzzle producers; clock, sign
and instrument makers and others both in business and at home.
¥ MATCHLESS ECONOMY A Hegner saw consumes less than 1p per
hour in constant use! Blade life is also hugely extended over other designs.
Discover all the facts. Phone or write without delay —

HEGNER UK UNITS 1-2, NORTH CRESCENT, DIPLOCKS
WAY, HAILSHAM BN27 3JF.  (01323) 442440

Contact us

TODAY'!
For your FREE
information pack
wnhout ubl| ation.

www. sol‘tcower.com - |

cm 364 Milton Rd, Cambridge CB4 ILW England Tel: 01223 424342
)

HINTS, TIPS, IDEAS

and PROJECTS for
YOUR WORKSHOP

Workshop Projects » Watkins = £ 11.15 »

This latest Camden publication contains drawings and building
instructions for no less than twelve items of very useful workshop
equipment. All bar one of these have been described, in a different
format, in the pages of this magazine, and lightly revised for this
| book.Two of the items are for general use in the workshop, nine
| are lathe accessories,and the last is a very neat wood turning lathe.
If you want to save money, making your own tools and machine
accessories can be very satisfying.

As designed, most of the accessories described here are intended for use on Myford
Series 7 lathes but, with a bit of thought (and measuring), can be adapted to fit any
other make. The specific projects show you how to build die holders, a machine
clamp, a cross drilling jig for the lathe, a swan-necked turning tool holder, a tailstock
die holder, a machine vice for the Myford, a floating toolholder, a saddle stop for the
Myford, a milling head for the Myford, a collet chuck for the Myford and a rotating
centre. Finally there are also full drawings and construction details for the ‘Chipmunk’
Wood Turning Lathe, a superb and practical machine for anyone wanting to try wood
turning. |04 A4 format pages. 30 B&W photos. 86 drawings. Also included is a very
useful selection of appendices.

Uncle Dave Gingery’s Shop Notebook |
»£ 825
Many readers will know the books of David Gingery; for those of
you who don't, this is a good one to start with. What you get in
this little book is “a collection of chicken scratch, translated, deci-
phered and illustrated by Vince Gingery” - and take our word for
| it,it’s all good stuff. Dipping into the table of contents very much
at random, you get words of wisdom on the work-bench and
| drawer construction, a rack for storing round rods, benchwork,
dnllmg, reamlng, grinding, lathework, faceplate work, chuck-mounted work, handles &
arbors, a rocker arm, special holding fixtures, a miniature rotary table, etc., all from
the man we rate as one of the great engineering writers of the 20th and 2Ist cen-
turies. 58 pages of good sound advice and ideas, very well illustrated. Softcover:

We are constantly updating and adding new titles to
our range; to see the very latest of what we have to offer,

or to request a copy of our FREE 96 page booklist,
visit our website at: www.camdenmin.co.uk

The Home Shop Machinist

Sample Copy ¢ £ 8.50

Wery well produced, this bi-monthly magazine was the first
specifically on workshop techniques. Virtually every skill needed in
the workshop is covered from time to time and the building of
workshop tools is a major feature of the magazine. The style is
very down to earth as the articles are written by practical (model)
engineers with practical, rather than theoretical, objectives in
mind. A tremendous magazine which will appeal to all model engineers, or “do it
yourself” enthusiasts working in metal, who wish to broaden their range of skills.

Wesadl Digital Machinist » SAMPLE COPY » £ 8.50 »
Model engineering tends to be one of the last refuges of the old
skills, but many model engineers are enthusiastically embracing the
modern era in the form of CAD design, and CMNC for machinery.
It is the latter which is the main subject of this quarterly magazine.
It isn’t our field, but we have to say this looks good - and no
customer has disagreed yet!

Metalworking * Book Five * £40.30 »

Another great series of articles culled from issues of Projects in
Metal which appeared in 1996 & 1997.The problem for us with this
series of books, is giving indications of contents - the problem for
you is not buying all of them, once you have bought one (and we
ain't joking)! Here you have |2 articles on ‘Techniques’, 8 on
‘Lathe Accessaries’, 7 on ‘Milling/Drilling Accessories’, 21 on *Shop
Improvement Projects’ (meaning tools rather than the actual work-
shop) and 4 ‘Hobby Projects’ (including an Atkinson Cycle engine). Allin an very well
produced, large format hardbound book of 228 pages; good value - or what?

Prices shown INCLUDE II.IL Post & Paelﬂng.

Buy two or more items and
This is awtomatically calculated if you order online, or contact usfor the exact saving.
Overseas postage is automatically calculated onfine for all cowntries workdwide.

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

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 éUB

Tel: 01373-830151 Fax: 01373-830516
& ﬂ Secure on-line ordering: www.camdenmin.co.uk
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100mm 3-Jaw chuck £60.00 D13 Bench Drill with Keyless Chuck 100mm Rotary Table : K100 vice
125mm 3 jaw chuck £65 00 . £65.00 e £99.00 : ; £80.00
A |
{
—=| | - :
3/8" T Slot Clamp Kit . §150mm/6" Digital Caliper £1 6.00 : _' 400kgs Electric Hoist ” ScLathe Collet Chuck '
£40.00 200mm/8” Digital Caliper £35.00} £79.00 ot £99.00
L o wris=sit 'oww.-c.hestermac':h iNncetocools_ corm S
I TR
‘ Mo
. & T
W T
S0mm 2 Boring Head £55.00 . 5"Bench Hand shears £40.00 LT 2 Tonarbor Press £24.00 : 38 pcs carbide tool set
S &"Bench hand Sh £5° oo pin '”4" shank £25.00, s
MT2 /MT3 Shank £20.00 i enchhand Shears . 1Ton ArborPress £39.00 o i 5/16" shank £29.00
__ for cour online special offers.
f .-—\_“‘ i
1
\
Magnifier Lamp L ;gf:,i:ff:zglgsfggl‘“ || Ratchet Strap 3Ton with JJ Hook - §1-13mm Drill Chuck + MT2 Arbor :
£29.00 i | ammehankers00 _ £7.00 e £9.99
‘wisit c::ur Nnewvw Mmiidlanmnds showroomm
: T s
TR
1 x5 Belt & Disc Sander ; o 10 Litre Parts Washer X T2 2 MT3 Pozi chudk 5 o 38 pcs carbide tool set
£45.00 o £30.00 =} setwith Met & Impcollets £95.00 ' 3%,, :Il::::: ﬁg gg
Chester MachlneTools, Hawarden industnal Park, Hawarden Chester, CHS. BPZTeI 01244 531 631 £ St MEWiss

Mldlands Showroom:- Unit 4 Plant La ne Business Park, Plant Lane, Burntwmd Staffs, WS7: 3GN Tel: -01543 448 940 _
2o P.‘ease guore MEWI 55 when ordermg Offers subjecr to avaffabd:fy whg!srsrocks Fasr Offers vahd for thisisste ofM,EWon.fy Free a'ehveqtexc-‘udes some Scor!and posrcodes a ;
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LR fread s g = = = : 1
0 Emmn:mahle speed o Ggeamangem L | | | : f GE' YOUR
® Self centering 3 jaw chuck & guard o Power feed e + o4 — co pv

NOW!

*PHONE
0844 880 1265
sONLINE

| Imachinemart.co.uk [\

Full range of ) ; — = L = : =
accessories a\railahle y - A e el IR : INSTORE
. FROM ONLY EROARNKEss'iop
4 1208 : ol - @ Tables filt 0-45° B Precision engineered with
149+ Clarke left & rium \ ron head, base & column
EXC VAT INC VAT ' 7 = %;ﬂﬂ : 3 g ?(;SF;W-;II);JBIDN

7
'y

. [ = Ty <] CHESTS & CABINETS
1 FIJCI (l.IT Limleler=71

!199 00 £573.85
o Folding & fooed frames available o FLtlH

h .
Fully tested to proof load MAX LOAD LIFT HEIGHT  EX e
MEASURING - n?ete Double Smale Double VAT VAT
EQUIPMENT - MO
L= (2500 tms £80.48
PP FRom onLY TLLLLL 00F -f|'|'. ;- ¥ £89.98 £103.48
e “‘- :9' v
£11d

<A MODEL EIESl'.RlPl'II]N EX VAT INC VAT
UURICCTIC M o i e

- y {13 4 '

e , 2300 el o ENGINEERING : o
b - o Horizonkal o verfical 8 = , lgpd SWIVEL VICES DESC.  LOAD EXVAT INGVAT INGVAT

: = gl . = 5203 3 Dr e EE ]
FR008 F0I £B0AD o
PROFESSIONAL QUALITY : stone " [ g S99 Er29 10920 O
B Built for tough daily use in 48 EX VAT r 'ty £109.98 £137.05 £126.48 o
automotive/mdustrial

I 30rch 4%y 515098 £20698 18308 @
; _ iy . S~ ot [308 b &gmnmmm!
RS : - 3 oN SCERT T Drach 4%y £21098 £27598 £252.08
L2 Ine VAT £2|8m - 7

S turdy

lower shelf
Durable powder
Goated finish

-
i
i
=

Shown 2\
fithed with optional 3 drawer unit

ELECTRODE EXVAT ING \flﬁ

S (it - i - 15 sﬂ iRl £149.98 £172.48
ible dri s y s EE N £6.99 EX VAT

B

# Simple fast assembly
inutes using only a

VBN

ATV A modes include: s 0 P'f‘["’,:hlﬁ[‘gﬂrmr
* (as regulator
® Earth clamp

£140.98 £172.48 Nk Wélding torch
Sl R SR Prod0-151TE includes
7 £220.98 £264.48 C0; gas bottle
sm 98 £402.48 - .
WAL wis oW | 3Hp TZ2T000 : i j VARIABLE SPEED
BIU _ EXVAT INCVAT INC.VAT I ; LATHE ONLY
(I 5988 - £80.48 1] i : _ _ £3292%
Pot Belly XL 74000 £159.98 18398 5 s
Barrel 20000 #1660 £10548'0
Padoor 37,500 26988 £32+98 muw:
Regal 34000 =L £322.8 75
Richmond 61,000 £579.00 m £665.85

C | /] | ©L250
R A R EEEEEE s i S © 150w motor

. Now OPE" N BRIGHTOM : : I . :Jggﬁgmszgrggﬁgﬂ&mgﬂmmm
'SUNDAYS!(E - 2N YOUR LOCAL SUPERSTORE

Y-y OPEN MON-FRI 8.30-6.00, SAT 8.30-5.30, SUN 10.00-4.00
BARNSLEY Pontefract R, Bamsley, $71 1E2 01226 732207 EDINBURGH 163-171 Plersfield Terrace 0131 658 5810 NOTTINGHAM 211 Lower Parllament St 0115 956 1811

3 Em WAYS To BI'Y B'HAM GREAT BARR 4 Birmingham Rd.___ 0121 958 7977 GATESHEAD 50 Lobley Hill Rd. PETERBORGUGH 417 Lincoln Rd, Millleld 01733 311770
- - - EHAM HAY MILLS 1152 Cowentry Ad, Hay Milis 0121 7743433  BLASGOW 230 Gt Western Ad. PLYMOUTH 58-64 Embankment A 01752 254050
IN-STORE BOLTONiTrynneSL___ 01204 365799 GLOUCESTERZ2ABarnSL_ 01452417848 popiE Bouremouth Rd. 01202 717913 [
BRADFORD 105-107 Manningham Lane 01274 380962  GRIMSBY Eilis Way, DN32 980 01472 354435  FORTSMOUTH 277-283 Copnur R, Copnior 023 9265 4777

56 SUPERSTORES BRIGHTON 1:23 Lewes Rd, BN2 308 NIEW 01273 915999 o T ok T Ty

HULL 8-10 Holdermess Rd. 01482 223161 PRESTON 53 "EE R, 01772 T03263
BRISTOL 1-3 Church Rd, Lawrence Hill__ 0117 935 1060  LFORD 746 o Ave 0208 518 4288 SREEFIED 453 Lomdon Ad. Hedle 0114 258 0831

o N I.l N E BURTON UPON TRENT 12a Lichieli SL___ 01263 564 708  LEEDS 227-229 Kirkstall Rd. [TREWETICIOON </t s Biackien Parade, Bickten RANEW 0208 3042080 %0 “Full range

- CARDIFF 44-46 Gy PA. 020 2046 5424 LEIGESTER 69 Melton A, 0176 261 0688 P Th of accessories
machinemart.co.vk | ErmaErr 01220 531666 LINGOLN Unit 5, The Pelham Gonkre 01522 543 035 S THAMPTON 316516 Purtswcod fd. __023 8035 7784 available

CHESTER 43-45 51, James Street 01244 311258 LIVERPOOL 80-63 London Rd. 0151 709 4484 SURTHENT 36 41 Lvai i MXB0T{02 ARS 742

T T T —TT e T T T T T T T T T KE-ON-TRENT 382-396 Wa aney| ® 430mm between centres
MAIL ORDER |EEEomsr 01206 762831 LONDON 6 Edmonton 118020 8803 0661 :II:BEHU.MD 1'3-?? 2% W;A:"‘“"““-:;:' -;:;f;'?;;?; * Gompound siide with 4 way tool post
COVENTRY Bnop St V1 1HT BAZ Ul [OOSR Bridge Ad. Loylon, £10 020 8558 6284 : ing facili
0844 880 1250 N SWANSEA 7 Samiet A_ Lisnsamiet 01752 792069 || & Eower fed screw cutting facility

CROYIDON 423-427 Brighton Rd, Sth Croydon 020 8763 0640  LONDON 100 The Highway, Docklands 020 7488 2129 ® Forward/reverse lathe operation

- DARLINGTON 214 Northgate 01325 380841 MAIDSTONE 57 Upper Stone 5. 01622 760 572  SWINDON 21 Victoria Rd 01793 491717 {} o Clutch for independent mill/dril uperaflon
h. DEAL {KENT) 182-185 High St 01304 373 434 MANCRESTER 71 Manchester Rd. Alincham0161 0412666  TWICKENHAM ath Rd. 020 8892 9117 || Shown with optional floor stand &

DERB Y Derwen SL OE1 2ED 01332 200 931 MANSFIELD 169 Che 1 WARRINGTON Urit 3, Hawdey's Trades P 01025 630 937 | ONLY £129.98 EX VAT £149.98 ING VAT
MIDDLESBRDUGH Mancala Trangis, Thorraly 01642 677681 WOLVERHAMPTON Parfisd Ra. Biiston 01902 494136 || ALSO AVAILABLE: Ty
DUNDEE 24-26 Tradies Lane 01382 225 140 _NORWICH 2622 Holgham St 01603 766402 WORCESTER 48a Upper Tything 01905 723451 gé«gaga éx v"ﬂ" E”“ﬁ;&"mg‘f‘r‘{'”m”" head

. from landline are 5p/min to 0844, Calls from mobile & other networks may vary.

Fu-s&:wﬂynmmllsmbamnﬁmd.ﬂ prlceswmctattme of going to press. We nssrwthendllw-dlmwpmwm&pmesﬂmytmaﬁﬂoﬂaﬁmmmmmhm ESOE.

_f o . cal " - -



SAVE:

18

MODEL ENGINEERS’

%

when you
subscribe to

| mingioioy e

 SAVE UPT018%
NEVER MISS AN ISSUE
ACCESS TO SUBSCRIBER
ONLY CONTENT,

BY PHONE: 08456 777 807 quote ref. SD24 ‘() 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:
| would like to subscribe to Mode! Engineers’ Workshop for 1 year
(13 issues) with a one-off payment of £44.50, SAVING 13%

OVERSEAS SUBSCRIPTIONS:
| would like to subscribe to Model Engineers’ Workshop for 1 year (13 issues)
with a one-off payment: = Europe (incl Eire) £50.40 =~ ROW Airmail £52.80

For all Canadéan, North and South American subscriptions please call 001 732 424 7811 or go to W ewamags.com
PAYMENT DETAILS:

Postal Order/Cheque = Visa/Mastercard =~ Maestro
Please make cheques payable to MyHobbyStore Ltd and write code SD24 on the back
CAPANOIABIS FAIME............. oo oo e e e e e e
Card no: (Maestro)

Valid from.......

SN .o S T Date

YOUR DETAILS

Mr/Mrs/Miss/Ms.......................... Initial.................. LT T | i e e et Ay oo
DRI s e e el il
POBICOM0 vy s T R OO oo svimammmsiiosan S s e mrer e
TR e e S e A R OB cciconsivss s s T
Bl T B 1 L = T

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODE SD24
| would like to subscribe to Model Engineers’ Workshop paying

£42.00for 12 months by Direct Debit, SAVING 18% &‘W

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

PIRELT
Debit

NAMEOTDANK ... i iivniiisaseiias e St cod s e aE M LA hR SRS

Address orbamk e

............................ Posteode.. oo

Accountholder. . L

SN e Dale e
Sort code Account number

Instructions to your bank or building society: Please pay MyHobbyStore Lid.

Direct Debits from the account detailed in this instruction subject to the safeguards assured by the
Direct Debit Guarantee. | understand that this instruction may remain with MyHobbyStore Ltd and if
s0, details will be passed electranically to my bank/building society.

Reference Number (Official use only)
Please note that banks and building sodeties may not accept Direct Debit instructions from some types of account.

Terms & Conditions: Offer ends 2nd October 2009. Subscriptions will begin with the first available issue. Please continue
1o buy your magazine until you receve your acknowledg t letter. Refund requests must be in writing to the Publisher
and will nat be given on accounts with less than £20 credit. A £5 admin charge will 2pply and will be deducted from
any refund. Refunds will only ba given at the Publishars sole discretion. We will usa tha contact details supplied to
communicate with you ] your Model Engi Warkshop subscription. By supplying your email / address /
telephone f mobile number you are happy to receive information and/or products and services via email / telephone [ post
from -or in association with MyHobbyStore Ltd or its agents who may mail, e-mail or phone you with information and/for
products and services reflecting your preferences. Tick if you don't want offers fromus © andjor third parties

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




The penny has dropped

At long last the subscription renewal
letters are being redone! | hope this
means you no longer get renewal letters
with Dave Fenner’s signature or photo on
them. (No offence Dave.)

If the email | received about a week ago
is correct, the renewal cost will now be
lower than the initial subscription cost. |
have been requesting this for over two
years. You, the loyal subscriber, should not
be penalised for choosing to subscribe on
an ongoing basis. | know this means new
subscribers don't get the first 12 months
quite as cheap as the person renewing but
they probably will get a useful free gift.
Anyway, | think it is a step in the right
direction. Long may it continue.

More good reasons

to subscribe

Back issues of Model Engineers’
Workshop (and Model Engineer), about

3 years worth, have been placed on

the Model Engineer website www.
model-engineer.co.uk for the benefit of
subscribers. These are in digital format
and while they are free to read and print
out, they are not available to download.
(Note: you can only access the back issues
of the magazine(s) you subscribe to.) This
facility is available worldwide although
we have a problem with US and Canadian
subscriptions. This should be resolved

by the time you read this although you
will have to email the customer services
team to get your subscriber number that
will allow you access. You will need your
EWA subscriber number to hand. We

will publish details of what to do on the
website when it is resolved.

UK subscribers can find their subscriber
number on the grey envelope that their
magazine arrived in. | will pause for a
moment will you all rush out to the
rubbish bin - =« - -« now | bet you wish
you had not destroyed the envelope!

UK subscriber numbers are in the format
Qo***xxxxxQ MEW156. Just enter the
eight digit code where the * are. Ignore
the first two 00s and everything after the
last *.

Unfortunately, even if you have a regular
order with your newsagent, we can't give
non subscribers access to back numbers
on the web.

Even more good news

for subscribers

Back issues of Model Engineers’
Workshop on the web

| am considering asking management to
make early issues of Model Engineers’
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Workshop available on the web at a price.
We are legally entitled to do this without
fear of copyright as long as the complete
magazine is published including the
original adverts without any changes.
What do you, the reader, think? Is there a
demand for this?

Website added value

A percentage of content is being made
available for subscribers only. Some

of this content will never have been
published in ME or MEW. Substantial
content will still be left unlocked, usually
complete stand alone articles or the first
few parts of a multipart article so you can
have a look at the first few articles before
deciding whether to tackle a project or not.

Cover photos

| have had a letter of complaint from a
reacler about the photo of a shaper on the
cover of 154, He believed he had been
conned as there was no article on shaping
in the magazine. Cover photos are a
major problem. | have plenty of articles in
hand although more would be welcome
especially CNC and shaping machines.
However, | don't have any decent photos
suitable for covers that relate to articles
inside the magazine.

Finding a suitable cover photo has always
been a problem. Every month | submit a
selection of two or three covers. Invariably
| get told not suitable. Can we hawve another
one? This is why occasionally you get a
cover photo of a motorbike. | simply don't
have anything else.

The cover this month is no exception; the
cover photo relates to nothing inside the
magazine. It was accepted as the better of
the two supplied this month although it
was not perfect by any means. Until |
receive decent high resolution cover
photos with articles, | will have to continue
using unrelated cover photos, much as |
would rather not.

Model Engineer Exhibition
| have started to receive exhibition entry
forms. It is early days yet but | hope this
year’'s Exhibition will be bigger and better
than recent Exhibitions. | would like readers
to make an effort and submit a piece of
tooling to this year’s Exhibition. We have
plenty of space to display them as we
have both upstairs and downstairs in the
Sandown stadium. If you don't wish to
enter the competition or if your item is not
finished, you could enter it into the loan
section for other visitors to enjoy. Failing
that, perhaps your club has a stand and you
can let them exhibit it on their club stand.
Dave Fenner has agreed to accompany
me to the exhibition again this year. As |,
no doubt, will be extremely busy talking to
people, Dave will be writing a show report

ON THE

EDITOR’S BENCH

for Model Engineers’ Workshop and also
hopefully, Model Engineer.

Workshop Specials

The Reader's Workshops Special is still
available in Smiths for the next couple of
weeks. We still have a few left at www.
myhobbystore.com but it is unlikely

we will have any left for the exhibition.
The new best of Model Engineer Vol. 1
should be available in Smiths when you
are reading this. (If you are a subscriber,
you will have to wait a week.) This is also
available through MyHobbyStore although
50% of the stock has already been sold.

Another complaint

| received a letter from Philip Bellamy

in Switzerland. Basically he was upset
about me not printing his letter about
knurling. (See issue 154.) | don't have
the letter to hand but seem to remember
that censorship was mentioned. This
was not the reason | did not publish the
letter; rather that not everyone has the
bottomless pockets that Mr. Bellamy
seems to have when buying workshop
equipment. In the interests of right to
free speech and not agreeing with
censorship myself, | have printed, in full,
a letter in reply sent in by a reader about
Mr Bellamy's letter.

Cutwel Ltd. tool catalogue
| have
received a
catalogue
from Cutwell
Tools. It
contains a
range of low
cost end
mills and
slot drills,
inserted

tips and

tool holders
as well as
drills, centre
drills and
taps. They
are happy
tosend a
catalogue

to any reader who requests one free
of charge with no postage cost. (I
have been assured there will be no
postage charge at all.) Please mention
Model Engineers’ Workshop when
requesting a catalogue.

MODEL E%INEERING CUTTING TOOLS

Contact Cutwel Ltd. Central Offices,
Central Street, Dewsbury WF13 2LZ.
T. 01924 869616.

W. www.cutwelmodeltools.co.uk

11



MACHINING INTERNAL AND
EXTERNAL FITTINGS FOR A
LATHE'S THREADED MANDREL

Harold Hall looks at duplicating and mirror imaging the lathe’s mandrel.

was in the early stages of writing two
articles both of which included items
that required fitting to a lathe's screwed
mandrel and realised that | would be
repeating the same explanations for
both resulting in unacceptable duplication
so | decided therefore to write this mini
article on the subject. Another advantage
would be that | could afford to be a little
more detailed in this free standing item.

The Requirements

There are just two main features to be
machined when fitting a device to the
lathe’s threaded mandrel, the thread and
a parallel bore, one needing to be very
precise and the other with more scope for
variation. Added to these is the face that
mates with the mandrel’s flange.

Most important is the parallel bore. This
must be a very close sliding fit and
determines the repeatability of the device
returning to the same position each time it
is fitted. Also vital, is that the end face is
perfectly at right angles to the bore but
this is easily achieved providing the face is
machined during the same sequence as
machining the bore. As the location of the
device is achieved by the bore, the thread
needs to be a little on the generous size so
that it in no way attempts to influence the
result. Machining the thread is therefore
less critical.

However, both present a problem as the
item onto which it is to be fitted is not
available for checking as it is holding the
device for machining, either in a chuck or
mounted onto a faceplate. Even if you
remove it for checking and replace it
when machining the bore then if the
chuck or faceplate mounting is not
perfect it may not return to the same
position resulting in an oval bore being
produced. Remember, at the final stage,
depths of cut in the order of 0.002mm
(0.0001in.) will be being made so even
the slightest error with it being returned
will have this effect.

These comments are on the basis that
the bore will be made with a size over the
mandrel diameter in the order of
+0.002mm to + 0.003mm, | have though
seen tolerances of + 0.025mm and even
0.05mm quoted and whilst these values
may just be acceptable if related to a
faceplate they most certainly are not if for
a three jaw or collet chuck. These values
are hardly precision turning as better is
easily achieved, but how do we achieve
much better?

Gauges

The first stage therefore is to make
gauges for both the bore and thread,
photo 1s0 asto eliminate the need to
remove the assembly during machining.
Check carefully the diameters of the
lathe's mandrel and note these before
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Photo 1. Gauges for checking the parallel
and threaded portions of the lathe’s man-
drel nose fitting.

starting to machine the gauges, neither
should be undersize but the parallel
bore is by far the most critical. For this |
would suggest a gauge tolerance of - 0.0
+0.002mm, for the thread though | would
suggest +0.02 to + 0.05mm just to be
sure it is oversize. My advice would be to
cut the gauge’s thread with a chaser or a
single point tool that produces a precise
thread form, photo 2 as using a tool
that does not produce the radius on the
outside of the thread will complicate the
issue in terms of the gauge’s diameter.
However, using a basic single point tool
would be acceptable when eventually
cutting the internal thread. | will assume
the reader is conversant with cutting
threads and will not elaborate on the
subject. If guidance is though required
then seek out further reading on the
subject, Ref. 1 and 2.

When making the parallel gauge do
make a short length, say the first 3mm,
0.05mm undersize as this will give an
indication that the bore is close to the
required size and at which point
considerable care has then to be taken
when proceeding.

Having stated a tolerance of only +
0.002mm which is easy to write down but
far from easy using normal turning
techniques to achieve, how then is this to
be accomplished? The lathe's cross feed is
likely to be calibrated in 0.02mm or even
0.025mm divisions in which case we are
attempting to reliably work to a depth of
cut of less than 1/20 of one interval on the
dial, virtually impossible!

Achieving precise diameters
Fortunately, the solution is relatively
easy to adopt and is to set the top slide
to 0.6deg. as this gives a ratio of 100:1
between the axial and radial movements
of the cutting edge. My method of
achieving the 0.6deg. angle is briefly as
follows and can be done quite quickly if
the required accessories are available.
First, set the top slide precisely parallel
with the lathe's axis using a DTl and
testing along the length of a “between
centres test bar” Sk. 1A. Next, place a

Photo 2. Ideally the gauge should be
made with a tool that produces the full
thread form.

piece of steel under the top slide clamp
and, with its edge firmly against the test
bar, clamp in place, Sk. 1B. Finally, loosen
the top slide to enable it to rotate and at
a point 100mm from the left hand end of
the piece of steel place a 1mm diameter
drill shank between the piece of steel and
the test bar with the other end against the
bar. With that done clamp the top slide

in this position Sk.1C, This is shown in
photo 3.

For less demanding situations an angle
of 6deg. gives a ratio of 10:1 between axial
and radial movement with the lathe's
calibration for setting the angle of the top
slide sufficiently accurate for this
requirement.

Having got the top slide at the required
angle making it possible to place on very
small radial feeds all is still not plain
sailing. It should be obvious that it is not
possible to make a very fine cut if the
cutting tool has a blunt cutting edge wider
than the amount being attempted to be
removed, for the depths therefore being

Photo 3. Setting the top slide to an angle
of 0.6deg. gives a 100:1 axial to radial ratio.

Model Engineers’ Workshop
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considered the cutting edge has to be
perfect. For this a HSS tool will be
required and honed to an extremely fine
edge, my preference being a round nose
tool but of course this is not practical if
machining to a step. The tool should also
be set a little below centre height, just to
ensure that it is not above, because if
above, even minutely, it will just rub at
these very shallow depths.

With the top slide set and a finely honed
cutting tool in place the process is only a
little more complex than normal turning
resulting in the gauge for the bore, and
eventually the bore itself, being made with
comparative ease.

The mounting

From this point in the article | should make
it clear that the dimensions now given
relate to my Myford mandrel and | am of
course giving them as Imperial sizes, the
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reader will when machining for a different
mandrel have to work to his or her own
requirements.

With the item needing to be machined
suitably mounted, machining can now
commence. If at this stage you are
machining a casting, machine the
mounting face using a tungsten tipped
cutter to break through its outer skin as
you will not want to carry out this task
with a HSS tool. Next, centre drill and drill
through with a large drill to avoid
excessive work in machining the bore
followed by boring to a diameter of
1.045in., the significance of this diameter
being explained later.

With that done, set up a finely sharpened
HSS boring tool and with the tip of this
against the face first machined set your
saddle stop for a depth of 5/8in. when
machining the parallel bore can now
commence, photo 4.

Photo 4. Machining the parallel bore, note
the gauge ready for checking the bore.

Having set the top slide to 0.6deg. for
machining the gauge there will be a
temptation to reset the angle so that
forward moverment of the top slide
increases the diameter being cut, this
though should not be done. When the
bore is very close to the final diameter and
the top slide advanced to increase this,
this will defeat the purpose of setting the
saddle stop as the forward movement of
the top slide will increase the depth. With
the ratio being 100:1 even a very small
increase in the diameter being cut will
have an appreciable effect on the depth of
the bore. The top slide should therefore
remain as originally set and the diameter
of the bore increased by winding the top
slide back.

However, there is a potential problem
with this approach that must be taken note
of even though the likelihood of it
surfacing is very remote. As the top slide
is being wound back to increase the
diameter being cut the pressure on the
cutter will be attempting to take up the
backlash and as a result increase the
diameter by more than is required. Even
so, providing that the top slide is not set to
move very freely it is very unlikely that this
will occur at such minute depths of cut but
if in doubt, use the slide’s lock to stiffen up
the movement temporarily.

Continue to increase the diameter of the
bore using the cross slide and when within
say 0.004in. (0.17mm) hone the edge once
more. If you do this whilst still on the top
slide place a piece of cloth on the bed to
catch any particles from the hone,
removing the cutter may be safer but you
will then have to reset the saddle stop.

When the bore is close to the required
diameter, as indicated by the short
reduced diameter portion of the gauge,
now is the time to increase the depth of
cut by winding the top slide back and
increasing the diameter in very small
steps. Aim to get the bore a very close but
not tight fit on the gauge. If the gauge
becomes a tight fit make an extra cut



Photo 5. Using a robust boring r;l is
essential with that on the right being
satisfactory for the task.

without having placed on any more depth,
this is particularly important if you are
machining the bore with a boring tool
having a thin shank. That on the right of
photo 5 is definitely preferred for the task.

Having wound the top slide back to
arrive at the required diameter the final
portion of the bore will be undersize. To
overcome this, remove the saddle stop
and hand feed the tool in just once more
to bring the bottom of the bore to
diameter paying particular care as the tool
tip contacts the end of the bore.

Need for accuracy

The need for accuracy with this bore is
theoretically dependant on the item being
machined. If a backplate for a three jaw
chuck, or the body of a collet chuck, then
a very close sliding fit is all but essential,
if though it is a faceplate then the need
for accuracy is somewhat reduced. Even
here though, you may find the need to
temporarily remove the faceplate with
its workpiece later requiring it to return
precisely for machining to continue. In
any case, attempting to get a very close
fit is worth attempting if only for the
experience gained.

Finally at this stage, fit a facing tool and
lightly machine the outer face. The face
should not be machined again and if
eventually slightly damaged in use any
raised area should be carefully removed

Photo 6. A simple holder for holding a tap
being used for machining internal threads.

with a scraper limiting this action to the
smallest area possible.

The Thread

As mentioned earlier | do not intend to
go into detail regarding screwcutting
on the lathe but will explain briefly the
method | use.

For an Internal chaser | use a tap
having the required pitch and mounted
in a holder that sets the cutting edge at
centre height, photo 6. The diameter of
the tap is unimportant though where the
thread form can be obtained in various
sizes | attempt, at the finer pitches, to
obtain the one with the largest diameter
for greatest rigidity. Typically a 20TPI
thread with a Whitworth form can be
had as a 1/4in. x 20 TPI standard
Whitworth or a 3/8in. x 20TPI British
Standard Fine, obviously the larger is to
be preferred. For a 12 TPI thread where
the taps are larger in any case using the
largest is less important, | do though use
a new ground thread tap as they are not
that expensive these days.

In theory the tap, or chaser, should be
set perfectly in line with the lathe's axis.
However, as perfection cannot be
guaranteed and the tap should NOT
attempt to cut on its trailing teeth the
leading tooth should be set to cut very
marginally deeper than the rest. Photo 7
shows the tap being checked by
traversing the saddle along the length of
the tap and against the corner of my
height setting gauge. As with any form of
thread tooth cutter it theoretically can
only suit one helix angle but there is
some latitude due to the clearance angles
provided by the cutter. However, | do find
when cutting a large diameter thread that
will hawve a small helix angle with a small
diameter tap having a larger angle that
this may interfere with the required
clearance and the tap fails to cut
adequately. This though is overcome
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edge must cut very marginally deeper.
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Photo 7. Checking the setting of the tap, the leading

4

Photo

8. The final operation is cutting the thread;

quite simply by raising the cutter above
the centre height by about 0.5 to Tmm
when the curvature of the thread being
cut increases the clearance and permits
the tap to cut cleanly, photo 8. This is not
just limited to using a tap as a chaser as |
find the same can happen with other
forms of thread cutting tool.

Why 1.045in. diameter?

If the reader chooses to cut the internal
thread using a basic single point tool this
will produce a thread without a radius on
the tips of the threads being made which
will then foul with the root of its mating
thread. When using this form of cutter the
internal bore must always be larger than
the theoretical value so as to avoid the
problem. Similarly, with an external thread
the outer diameter should be undersize

to prevent a similar situation. The bore
diameter given therefore produces a
thread depth of 75% a situation that only
very slightly reduces the strength of the
joint made.

For me, making the thread with a tap, the
tips of the thread produced would have
the designed radius on their tips. However,
as there is very little reduction in strength,
it speeds up the process as there is less
depth to cut. As cutting an internal thread
is a slow process, reducing the number of
passes that the cutter has to make is very
worthwhile and would suggest that
whatever method of cutting the thread you
decide to use, that for internal threads a
depth of between 85 and 75% should be
the norm.

Ready for the next stage

With the parallel portion and the thread
now complete the workpiece can at last
be tested against the mandrel nose. This
should be, if the above process has been
worked to, just a formality. You will now
be ready to proceed with whatever it is
you are attaching to the mandrel, chuck
backplate, faceplate or collet chuck, the
accuracy of which will benefit from the
attention to detail taken in the initial
stages of its manufacture. @

References

Ref 1. Workshop Practice book number

3 “Screw cutting in the Lathe” available
from www.myhobbystore.com

Tel: 0844 4122262.

Ref 2. MEW “Lathe Projects for Beginners
(11)” Screw Cutting, issue 77 page 31.

note the gauge for this also.
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Photo 2. Different sizes of machine reamers,
mounted on 2 Morse shanks.

Photo 3. 1in. to *in. diameter hand reamers.

REAMING

hilst reading a recent

“Scribe a Line"” section in

MEW, | came across a letter

requesting information

about the black art of
reaming and its allied processes.

On the face of it this is quite a simple
subject but after some reflection, it made
me realise the number of issues needing
consideration.

During a working lifetime in various
engineering disciplines, | never met
anyone who actually carried out an
engineering process strictly to the book.
Machinists, on the whole, tend to adopt
processes, feeds and speeds etc. that they
have used successfully in the past and feel
comfortable with. However, in this
introduction some aspects of the book are
a pretty good point of reference.

Before we explore the various types of
modern reamers and reaming processes,
it might be an idea to look at why many
home machinists might not be using
reamers to their best effect. | suspect that
anecdotal tales of woe are still discussed
when two or more machinists share a mug
of tea. Most of these stories, I'm sure,
stem from earlier times, when situations
were a bit different.

Back when the world was young, there
where only a couple of things to bear in
mind when machine reaming any size of
bore. Slow revs and equally slow feed.
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Photo 4. Straight and helical fluted chucking reamers.

The mantra of always erring on the side of
caution was definitely the only rule to be
obeyed. | can remember one of my
instructors telling me, that after the war, it
was not unusual, when machining a billet
of supposedly mild steel, to come across
half a ball bearing. (Not unusual in the
early 1970s in certain types of steel. Ed.)

Along with poor quality materials, the
durability of cutting tools was also an
issue. Although some very clever, wear
resistant alloys for cutting tools had been
developed during the war years, the most
commeoan everyday tools were still made
from carbon steel. These tools would very
quickly become blunt if heat built up
whilst machining. It was also very unusual
to find any machine tools of that era
having more than 750rpm top speed as
the tools of the day just couldn’t cope with
the heat generated.

The only widely available coolants were
soluble and mineral oil, both of which
needed to flood the workpiece. The
coolant sump suddenly running dry
halfway through a reaming operation
usually spelt disaster.

For hand reaming, ordinary lubricating
oil or tallow were the only available
options. The need for greater wear
resistant cutting tools and advanced
lubricants was obvious.

Over the years, firstly with HSS and then
Cobalt HSS, tool wear at high speed has

Mick Knights discusses reaming in the home workshop

been greatly reduced. With a range of
different cutting compounds and coolants,
some dedicated to specific materials, the
surface finish of bores could be
maintained for prolonged periods of
machining while also prolonging the tool
life. The majority of engineering cutting
tools, including reamers, are also available
in far better wear resistance materials,
carbide etc. However, the home machinist
would probably only ever be using HSS
and cobalt HSS.

Nowadays, the selection of free cutting
materials will greatly increase the ease of
machining and the surface finish of
reamed holes. In the home workshop,
weldability would be the only
consideration for not always choosing free
cutting materials and then only in the case
of EN 1A or leaded mild steel. Along with
the more popular free cutting materials,
stainless steel 303, aluminium FC1 and
mild steel EN1A, (Brazilian) bronze, has all
the mechanical properties of traditional
bronze, but is a joy to machine.

Basic types of reamer

Reamers are available in a variety of sizes
up to an inch and a half in diameter, photo
1. It is unlikely that the home machinist
would ever have the need to ream bores
larger than aninch in diameter, partly

due to the restraints of the hobby milling
machine and bench drill with their smaller



Photo 5. Adjustable hand reamer.

Photo 6. Standard chucking reamer.
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Photo 7. Small diameter machine reamers.

Morse spindles, lack of horse power and
rigidity. Taking into account the cost of
larger diameter reamers, it makes boring a
more attractive option for larger diameter
holes. With this in mind, | will only
address issues relating to reaming smaller
diameter bores.

| will describe the basic types of reamers
that are in common use. There are
howewer other styles available, but as
these are mainly used in production, or
other specialised environments, they are
generally not suitable for the hobby
machinist.

Reamers fall into two distinct types.
Machine reamers, photo 2 and hand
reamers, photo 3. Straight and helical flute
reamers are shown in photo 4. The most
common is still the helical fluted reamer. |
will discuss the reasons for straight and
helical flutes a little further on.

Hand reamers are easily recognisable as
they have a square milled at the top of the
shank for fitting tap wrench jaws. Also the
flutes have both a bevelled lead and easy
taper lead ground along a portion of their
length. This is to allow the bottom flutes
clearance in the reaming hole and for
easier alignment at the beginning of the
hand reaming operation. The hand reamer
cuts on both the bevel and taper leads.
Besides the standard or preferred sizes,
reamers can be obtained from the
manufactures in virtually any diameter
required. But, as in most things, non
standard comes at a cost.

Adjustable hand reamers, photo 5 are a
useful get out of jail option, although a bit
fiddly to set. Adjustable reamers usually
have six to eight blades. The diameter is
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Photo 8. HSS machine reamer with carbide tip.

controlled by threaded locking rings at the
front and rear of the blades. Unlocking the
back rings and advancing the bottom ring,
will cause the diameter to increase. The
process in reverse will, naturally, have the
opposite effect. The diameter can be
checked with a micrometer, but in practice
a few holes need to be reamed in a scrap
piece of material of the same type as the
workpiece. The bore size can then be
checked and further adjustments made
until the correct hole diameter is achieved.

Machine reamers are either mounted on
a Morse taper, or have a plain ground
shank. These are known as chucking
reamers, photo 6 and generally have a
shorter flute length. Mostly these are held
either in a drill chuck or directly in a
spindle mounted collet. Chucking reamers
are also available with a Morse shank.

Machine reamers have only a small
bevelled lead ground on the cutting face of
the flutes. Unlike the hand reamer, this is
the only part that does the cutting.

Morse mounted reamers tend to have
longer flutes, while chucking reamers have
shorter flutes, photo 7. Chucking reamers,
due to their stubby robust form, will
generally operate at higher speeds. Some
machine reamers are made with tungsten
carbide tips, photo 8.

Some chucking reamers are made with
size ground shanks, photo 9 while others
are made with relieved shanks, photo 10.

Shell reamers are popular in the heaver
side of engineering. The reaming shell
{which closely resembles a shell milling
cutter) comes in all the standard reamer
sizes and has the cutting features of a
machine reamer, but fits on to an arbor so

cutting out the need for several Morse
mounted reamers.

Rather more specialised is the socket
reamer. This is also a Morse mounted
machine reamer that is used for finishing
Morse taper sockets. They usually are
supplied in pairs. One is used for
roughing, while the other removes the
minimum amount of material for finishing.

There are adjustable machine reamers,
which are available in two distinct types.
One is a chucking reamer, which has a
countersunk Allen screw positioned in the
bottom face. Turning the screw clockwise
will increase the diameter, counter
clockwise reduces the diameter. The range
of this adjustment is only a couple of
thousands of an inch. The other type is
Morse mounted and used mainly on the
lathe. Usually this reamer has only two
floating tungsten carbide tipped blades
diagonally opposed. The adjustment is
made by rotating a single micrometer
calibrated ring, which can be locked when
the correct diameter is achieved. The
diameter range of this type of reamer is
usually 0.030in. Like its cousin, the
adjustable hand reamer, this also needs a
couple of trial runs before one can
confidently machine the component.

It's worth mentioning one last type of
tool, which the hobby machinist will
properly never feel the need to use (or can
afford) and is technically not a reamer.
Roller reamers are employed when a deep
bore with high micron surface finish is
required. The business end resembles the
inner race of a roller bearing. The head is
attached to a Morse mounted shank, which
has a clearance diameter. The bore to be
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produced is first machined with a standard
type machine reamer, which has a
diameter a few tenths of thou under the
finished bore size. The roller reamer is then
feed down the bore and effectively swages
and burnishes the bore to finish size. (We
always called them roller burnishers. Ed.)

The reaming process

British Standards 1916 (limits and fits)
requires several sizes of reamers to cover a
tolerance range that might only amount to
0.0015in. of the diameter. This is to achieve
different types of mechanical fit, i.e.
clearance, sliding, push and interference.

An ordinary imperial reamer complies
with the H8 standard. This will produce a
size hore, plus a few tenths of a thou,
minus a smaller increment. For example,
imperial sizes from 0.039 to 0.118 have a
tolerance band of +0.0004 -0.0001 Sizes
from 0.393 to 0.708 have a tolerance band
of +0.0007 to -0.0003. To confuse matters,
the DIN standard for metric reamers use
H7 but the class of fit is the same.

The hobbyist really needn’t get too
worried about this standard as the
majority of reamed holes in the home
workshop are probably only a push or
sliding fit. This would be for locating
dowel pins, or to produce a smooth bore
for a sliding male component where, if
required, the male component can easily
be polished to produce the required result
if the bore is too tight.

It's always a good idea to bear in mind
the amount of torque involved when
reaming, especially larger diameter holes.
Holding a component freehand while
machine reaming is definitely not advised.

Workpieces with holes larger than 6mm
diameter to be reamed should, | feel,
always be clamped. Either directly to the
machine table, or held in a machine vice.

Dave Fenner has written an excellent
series of articles regarding the location of
workpieces on the milling machine, so |
feel no need to repeat them here. Only to
mention, that, when the hole centre is
positioned directly beneath the machine
spindle, of either the mill or bench drill,
always insure that all the drills, reamers
etc. can be changed without having to
move either the slides or the machine
head. This, of course, doesn't apply to
machines with table rise and fall. When the
workpiece is clamped, the reamer must
always be in line with the drilled hole.
Failure to do so might, in extreme cases,
tend to snap smaller diameter tools. Also, it
should be remembered that large diameter
reamers will act in the same way as a
milling cutter if not directly in line with the
hole to be machined. Unlike drills, which
will always follow the previously drilled
hole, the reamer will cut its own path,
especially in softer materials. This will in
some cases result in partial reaming and an
oval hole. In this case, without machining a
larger diameter hole, the situation would
be irretrievable There are floating reamer
holders available, which will align the
reamer with the drilled hole, but these are
generally only employed on the radial arm
drill and production lathes.

If the hole position is not critical, then the
centres can be marked out in the usual
way. Always centre drill the hole position,
so it can be repositioned beneath the
machine spindle, either by using a DTl or a
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centre mounted in the drill chuck, photo
11 or mill spindle, photo 12. Picking up
from a centre punch mark is not ideal and
can result in misalignment. If the hole
position is crucial, then all centres need to
be pitched out on the mill and all bores
finished at the same set up.

The reaming size hole for the reamer is,
in many ways, just as important as the
reamed hole itself. The reaming hole,
when drilled, may well be 0.005in. smaller
than the reamer. But if it was produced
using a badly ground drill, resulting in a
scored or slightly oval bore, then the
finished reamed hole may well be the
correct diameter, but it will also be scored.

With holes up to 12mm, | tend to employ
the double drilling method. If the finished
hole diameter is indeed 12mm. Firstly drill
through at 11.5mm dia. Then follow with
11.8mm dia. drill, making sure that drill is
still factory ground. This will resultin an
11.8mm bored hole, which will be size and
smooth, leaving the ideal amount of
material in the bore for finish reaming. Most
machinists have their own views as to the
amount of material to leave in a bore before
reaming, this being based on their own
experiences. The amounts | will suggest are
therefore only a guide. The operator will no
doubt find with experience sizes they feel
comfortable using. Only a minimum of
material should be left to ream out. On
holes up to a quarter of an inch, leave no
more than 0.005in. Up to half an inch, leave
no more than 0.008in. This only applies to
smooth double drilled holes. If the machinist
uses a single drill, then the amount of stock
remaining should be increased by a further
0.004in.
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Poto 13. Centre drilling the component.

The reamer being a cutting tool needs to
cut to be effective. It is a mistake not to
leave enough material in the bore to
achieve this as reaming a near size hole
will result in the reamer rubbing and
becoming blunt.

%in. is probably the limit for double
drilling as it's not practical to keep a large
stock of small increment drills above %in.
or 12mm diameter for metric applications.
For imperial sizes above “in. carefully drill
the reaming hole Y:th under the required
size, for metric 0.5mm. This should result
in leaving enough material for finish
reaming. It's always prudent to drill a hole
in a piece of scrap material first, so the
resulting hole can be checked for size and
finish, before committing to the work
piece.

The first thing to do is centre the hole
unless clocking up an existing hole, photo
13. Then use a smallish drill to drill a pilot
hole, photo 14. Drilling speeds depend on
two things. One is the cutting speed of the
material; the other is the range of speeds
available on the mill or bench drill. Those
lucky enough to own variable speed
machines can minutely adjust the speed to
suit the conditions. With the slowest speed
on modern machine tools these days
around the 120 rpm mark, the rest of us
have to make concessions.

A useful and quick formula for caleulating
the RPM for drilling is:

CSFPMX12

D X 3.142

Where:

C S FP M = Cutting speed in feet
per minute

D = Diameter of the drill

Cutting speeds of the most popular materials
(source SKF) in feet per minute are:

+ Free cutting steels, aluminium
and brass 100-200

« Cast iron and steel 80-100

+ Stainless steel 40-60

+ Tensile steels 30-50

To determine the appropriate R.P.M. For a
half inch drill in cast iron.

80 X 12 = 960
0.500 X 3.142 = 1.571

R.PM. =611

My own machines have speed ranges from:
230/570 & 1080 /2730 80 /330 & 550/ 2180

So the nearest speed to select would be

570 R.P.M. as it's always a good idea to
choose lower revs, rather than higher.
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Photo 14. Pilot drilling %in.

The speed for reaming, using Cobalt HSS
would be: 406 R.PM. while HSS would be:
203 R.P.M. You will have to use the closest
available speed. On my machines, this
would mean speeds of 370 R.PM and 170
R.P.M. respectively.

With larger diameter drills following a pilot
hole, it's quite commmon for the drill to
judder and snatch. This is due to the cutting
web of the drill not having any material to
bite into, so making the drill unstable. In a
production workshop, a core drill, which is
multi fluted and very sturdy, would properly
be used as a pre-finishing tool to produce
the required size of bore. In the home
workshop things are slightly different.

One quick method of overcoming this
problem is to place a worn doubled over
strip of emery cloth, with the abrasive
faces turned inwards, over the hole,
photos 15, 16 and 17. When the hole is
drilled, the flutes are filled with the emery
cloth so the drill doesn’t snatch, resulting
in a smooth drilling operation. It should be
noted that the drill will cut slightly
oversize when this method is employed.

If holes need to be accurately
positioned and the diameter is too small

Photo 17. Emery cloth in the drill flutes.

for a boring head to be easily used, then
a useful alternative is to double drill but
use a slot drill to obtain finished size.
The slot drill will true up the hole in the
same way as a boring tool would. This
will insure the bore is generated directly
in line with the machine spindle. The slot
drill should always be held in an
Autolock chuck or similar tool holder,
never in a drill chuck.

Photo 18 shows the ream with cutting
compound ready to ream the hole. Prior to
reaming, it's always good practice to
visually check the cutting faces of the
flutes. If the cutting faces and lands
appear to be the least bit shiny or
polished, then it's best to discard the tool
and not take the risk. Some machinists try
recycling blunt reamers, by grinding off
the front section of the tool and then
backing off by hand. | have never
subscribed to this method. In some cases
you might well be lucky and the reamer
will cut the required hole. But it's also the
case that swarf can weld itself to the
rough hand ground relief angles, resulting
in a scored bore.

Feeding the reamer through is all a
matter of feel. The operator will be aware
of any resistance, be it due to too much
material removal, or bluntness of the
reamer. A reamer cutting in optimum
conditions will simply glide through.
Power feed is definitely not advised, as
by the time the operator realises
something is wrong, it's probably too late
to retrieve the situation. Depending on
the depth of bore being machined, the
reamer should be cleared at regular
intervals to check for swarf build up and
to apply lubrication. Speeds are as
mentioned earlier. They are a bit
subjective as some machinists may feel
uncomfortable running HSS cobalt
reamers at high speed. In a production

—

Photo 16. Using a folded strip of worn emery
tape to eliminate snatching and chatter.

Photo 18. Reamer with cutting
paste applied.
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Photo 19. The finish reamd bore.

enviranment the reaming speed is judged
to be two thirds of the drilling speed for
the material. For HSS reamers | have
suggested a third of drilling speed. Again,
adjustments in speed may have to be
made, depending on the size and rigidity
of the hobby machine being used. It is as
true today as it was in the past, that a
slower speed and feed will resultin
smoother finish bares. Photo 19 shows
the finish reamed hole.

The machinist should always bear in
mind that if a large amount of material is
left to ream, the more likely the chance of
producing an oversize bore. Also, if the
reamer is not in reasonable condition, the
risk of snatching and jamming is
increased, especially in dense materials
such as bronze.

This is where the selection of different
styles of flutes tends to be more
important. The helical fluted reamer
provides a shearing cut, which is
beneficial in denser materials and is also
useful when reaming bores that have a
keyway or grooves as the helical flute will
bridge the keyway preventing binding or
chatter. As most reamed holes tend to be
through holes, a spiral fluted reamer will
force the swarf chips in front of the cutting
faces and out the other side. This style of
reamer should not be used on blind holes
as the chips will become compacted in the
bottom of the hole. A straight fluted
reamer, regularly cleared is the best option
for blind holes.

Hand reaming

| find hand reaming most useful when
line reaming two components, as due to
the easy taper on the lead flutes, it will
cut the two diameters without deflection,
even if they are not presented directly in
line. In the same way, hand reaming is a
good method of truing up a bore that has
become slightly distorted through surface
tensions being relieved. They are also an
effective way of deburring bores that have
been cross drilled.

Care needs to be taken when starting the
reamer as it must remain vertical to the
hole. A guide block, similar to those used
for starting taps vertically can be useful in
this situation. The operation can also be
started with the reamer held in the chuck
of the bench drill and rotated by hand,
then finished off by holding in the bench
vice, photo 20.

A smooth rotating action should always
be employed, as a rough, jerking action
can result in one of the flutes digging into
the hole wall. Once this has occurred it's
difficult to rectify. The bore will be marked
and in extreme cases become slightly
oval. Generally speaking, hand reamers
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Photo 20. Hand reaming in a bench vice.

are used in situations where the hole to be
reamed is in an awkward position or the
workpiece cannot be easily fitted on the
machine table. In most cases machine
reaming remains the preferred option.

Taper pin reaming

A selection of taper pin reamers are shown
in photo 21. As taper pins are a method of
securing a boss to a shaft, both components
must be clamped and machined together.
When using a helical fluted taper pin
reamer, the pilot hole should be the same
diameter as the small end of the taper pin
as the bottom of the taper pin will protrude
from the boss. After the reamer appears at
the bottom of the hole, the pin should be
tried for the required fit at regular intervals.
To aid the larger diameter straight fluted
taper pin hand reamers, the pilot hole
should be step drilled with three different
diameter drills. There are information

charts and data sheets available from
manufacturers that suggest the drill sizes
and hole depths required to achieve the best
results. As it's unlikely the hobbyist would
ever have the need to use a large diameter
taper pin reamer, this piece of information is
included to give balance to the subject.

All the techniques discussed can be
equally applied to reaming on the lathe
where it's far more straightforward to
follow the drilling operation by boring to
reaming size.

Cutting compounds & coolants
Where machines do not have their own
recycling coolant, which can be directed
as a jet or spray onto the work piece,
cutting fluid or paste needs to be applied
to the hole, or directly to the flutes of the
reamer.

The majority of reaming operations will
benefit from lubrication, if only soluble oil.
Cast iron and cast steel being porous
should be machined dry, thus avoiding oil
penetrating the material. If this is
considered not to be a problem, then a
little cutting compound can be applied. For
a long time a jet of compressed air was
considered the best method of dispersing
cast swarf.

If reaming aluminium, the operator
should refer to the manufactures
recommendations to assess suitability of
the product as some chemical compounds
have an adverse effect on the surface
finish of aluminium.

| tend to use two products (other
products are available!) For small
diameter holes, up to 8mm | used
Tapmatic gold, cutting fluid. Only a
couple of drops are required, placed on
top of the hole. During the reaming
operation the fluid produces a film,
which disperses down the bore and
cools the surface area between cutter
and material due to a chemical reaction.
On the face of it this may look like an
expensive option, | have a 500ml can,
which after several years, is still half full.
The other widely used compound is RTD
cutting paste. This is applied to the
reamer itself. During machining, the heat
generated will cause the paste to liquefy
and disperse around the reamer. If
reaming deep bores several applications
may be required to insure efficient
cutting.

After use reamers should be cleaned and
wherever possible stored in their original
packaging, or wrapped in workshop paper
wipes, thus avoiding contact and damage
to the cutting faces.

A reamer treated with due respect will
pay back with longevity. B

Photo 21. Selection of different size taper pin hand reamers.
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QUICK-SET FACE

& ANGLE PLATE

had just completed my article on using

the faceplate, published in issue 154

and quite by chance came across a

new item on the Hemingway Kits web

site being a novel design of faceplate,
Ref. 1 having the title “Quick-set Face &
Angle Plate”. | was though first struck by
the similarity of its opening comments
regarding using the faceplate which
echoed my opening thoughts on the
subject. This stated “A faceplate provides
the ultimate versatility in accepting
irregularly shaped jobs for boring and
facing. But oh don’t we wince when we
know that a component requires this
treatment!”. With those sentiments being
expressed, Hemingway obviously feels
that this faceplate will go some way
towards easing the task.

The kit seen in photo 1 includes both the
faceplate and the angle plate castings
together with some pieces of mild steel, the
purpose of which will become apparent
through the article, plus some hardware
iterns. Also included are some very detailed
drawings and suggestions for a method of
manufacture. However, | have chosen to
adopt a somewhat different method giving
the reader who chooses to obtain the kit the
option of two methods. My method includes
the use of a milling machine but if you do
not own one then Hemingway’s approach is
to do all the machining using the lathe.

The main feature of the faceplate is that
its slots are arranged differently to the
normal radial slots of a conventional
faceplate as is apparent from the
photograph. The plate is 7%in. diameter
and would therefore suit any lathe with a
centre height of 4in. or more. Smaller
lathes having a gap bed would also accept
the faceplate providing the height in the
gap was sufficient. It is a substantial
casting and appreciably more robust than
my standard 6in. faceplate.

Ideally, another faceplate is required for
machining the casting though if your lathe
is over 4in. centre height you may be able
to use the following approach. It will
though only be of use to the very small
number of readers without a faceplate and
who wish to make one. Take a rectangular
piece of steel and drill and tap this,
arranging the holes so that it can be fixed
to the faceplate casting. With that done,
grip it in the four jaw chuck and machined
both the bore and thread when it can then
be removed and fitted to the lathe's
mandrel nose for the remainder of the
machining. If adopting this method DO
ENSURE that the piece of steel is large
enough to achieve a secure mount and in
any case DO NOT attempt to machine the
outer diameter as the inevitable
intermittent cut may be more than this
holding method can cope with.

Using the lathe faceplate

The majority will of course already

have a faceplate and will use this far

the initial machining operations. Itis at
this point that | must confess that | went
along with my own method of mounting
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Harold Hall machines
a Hemingway kit

Photo 1. The kit of parts as supplied.

the casting onto the existing faceplate
but subsequently when reading the
Hemingway literature again realised that
their method was superior. Their principle
is to use just three fixings and with the
casting spaced from the faceplate with
extra thick washers allowing both the
boring and thread cutting tools to pass
com pletely through the casting. The
washers should be at least 5mm thick and
material for making these is provided.
The method seems so obvious that | ask
myself why did | not think of doing it that
way. | mounted the casting using thick
card to compensate for any irregularities
in the casting’s surface.

One operation that should preferably be
carried out before mounting the casting
onto the faceplate is to grind a chamfer of
about 1 to 2mm around both sides of the
outer diameter and around the boss on the
rear. The purpose of which is to reduce the
problems with machining away the casting’s
skin that may possess some hard spots as it
permits the machining to approach via the
edge of the skin which is much easier than
having to break through it.

l initially ground the two sides of the outer
diameter using my off hand grinder and
whilst not difficult it made a considerably
amount of grinding dust around the bench
on which the grinder stood but whilst not
seen plenty of air born particles also, as
was very evident when | ultimately used my
handkerchief. | then found that it was not
easy or safe to attempt to use the off hand
grinder for chamfering the central boss and
hit upon the idea of using my angle grinder.
| soon realised the advantages of this in
that it removed the metal much more
quickly but more important the mess made
was outside the workshop and the problem
of air born dust very much less. | therefore
made a very definite mental note always to
dress castings outside the workshop in this
way in future.

Mounting the faceplate

With the casting now prepared, mount it
onto the lathe’s faceplate but just lightly

gripped and rotate the assembly by hand

Photo 2. Mskmg the parallel bore.

checking the concentricity of the result. Of
course this is a casting and perfection will
not be possible. Use a soft hammer and
light blows to encourage the casting to
run true as best as can be achieved. With
that done, tighten the fixings ready for
machining to take place.

At this stage machine the outer diameter,
the outer rim around the rear of the
faceplate and the face of the central boss
doing this using a carbide tipped tool as
your HSS tools may be very unhappy if you
attem pt to use them for the task. The
central boss will be a straight forward
operation being only around 50mm in
diameter and only the face needs
machining. The outer diameter however
will be quite different and will need
approaching with much care due to the
large diameter and the inevitable
intermittent cuts taken. If you have never,
like me, machined a casting of this
diameter you may find it daunting at first
but taken gently and at a low speed (say
150 - 200 RPM) there will be nothing to
worry about. After the surfaces have been
fully machined then they can be given a
final light cut to establish a good surface
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finish. Also machine a small chamfer, say
0.5mm, on the corner of the outer diameter.

The next stage is to produce the thread
and the parallel bore, photo 2 but as | have
produced two articles that need fitting to
the lathe’s mandrel | have produced this
stage as a separate article to avoid
duplication. This is published elsewhere in
this issue.

Working to dimension
For me, the most valuable commodity in
the workshop is time and because of this |
am reluctant to spend extra time machining
to a given dimension when nothing is
achieved by so doing, | am talking about
what | would call fresh air surfaces. This
is particularly so with castings that have
of necessity to be made generously over
size. Typically therefore, when the outer
diameter was fully machined it was left at
this irrespective of the resulting diameter
whilst the drawing actually states 7%in.

| mention this at this point as it is very
relevant to the machining that is carried
out on the rear of the central boss. For me |
just skimmed it until it was fully machined
as there is no dimension for the depth or
the boss at the rear and then continued
with making the bore and the thread.

Ultimately, when the frant face was fully
surfaced | was surprised just how far this
surface was from the end of the lathe's
mandrel, especially as the notes said
machine to within Y:in. of the mandrel. To
do this | needed to remove another %:in.
from its face, no quick job even with
powered cross feed available, and if not,
then a very tedious task. Therefore, if you
wish to conform to the design dimensions
then you do need to machine more from
the rear boss to avoid so much needing to
be removed from the plate’s face. | did
though eventually make use of this extra
thickness as | will explain but on the down
side it does reduce the available space
within the gap by %zin.

Machining the face

Having then completed the bore and thread
the faceplate can now be removed from
the lathe’s original faceplate and mounted
directly to the lathe’s mandrel when the
face can then be machined. As cast iron
machines easily once the skin has been
removed | usually like to finish a surface
using a HSS cutter. In this case though the
slots in the casting will still be in their cast
state and the cutter may still find a hard
spot as it passes via each slot. If your lathe
has power feed to the cross slide this is

Photo 3. Facing the plate’s ma:' fa.
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Photo 4. Machining the top edge
of the angle plate.

definitely a candidate for using this, photo
3. If not, then you need to be patient.

The faceplate is now complete except for
a final dressing of the slots and a touch of
paint, but delay this until the angle plate is
ready for similar treatment.

The angle plate

As | consider it to be easier to machine the
angle plate on the milling machine | have
decided to adopt this method (saving time
again), but for the benefit of the lathe only
workshop owner Hemingway describes a
method of machining the angle plate on
the lathe and using the faceplate itself.
Actually, there are similarities with the two
methods that | will touch on later.

As was done for the faceplate, produce a
chamfer around the appropriate edges to
assist with machining. Check the base for
high spots and dress as appropriate and
fasten to the milling machine table using
hard card packing to protect the machine
table from damage and to limit distortion
of the angle plate due to it not being
perfectly flat. With that done, next
machine the top edge, photo 4.

Whilst the obvious choice will be to use
a fully machined angle plate to support
the casting for machining | am using a
method | adopted for an article | did in a
very early issue of the magazine. This is to

)
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whilst machining the mounting face.

S

Pho 6. Using ”Cy!indrica! Squares” to support the casting

Photo 5. Using ”C‘yﬁn' ] Suares”
to support the casting whilst
machining the curved face.

use a form of “Cylindrical Square”. The
advantage of this is that it is very accurate
and is a viable method for the workshop
owner who has yet to obtain an angle
plate. Providing the cylinder is turned
exactly parallel and the base machined in
the same sequence then the cylinder will
stand perfectly square to the machine’s
table and may therefore be more accurate
than an existing angle plate that may have
aged a little since it was first machined.
Photo 5 shows the first of the two main
sides being machined in this way whilst the

- p / 5
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Photo 7. Using the “Cylindrical
Squares” ensures that the end face
will be accurately at right to both of
the main faces.

second side will be set up in much the same
way but the parallel will not be used due to
the curved surface. All that will be needed is
to set the top face reasonably level to avoid
more being machined from one end than
the other, photo 6. With the two main faces
machined the ends can be machined, again
using the two cylinders as photo 7
illustrates. This automatically results in the
end being perfectly square to both main
faces, something that would be more
difficult to achieve if using a single angle
plate to mount the casting. The “Cylindrical
Squares” were made for a smaller milling
machine with smaller T slots and a larger
diameter would have been preferable in this
case but even so they stood perfectly square
to the table’s surface when checked with a
precision square.

Mark out the base for the five fixing
holes and drill and counter bore as per the
drawing, photo 8. Five fixings would
appear excessive but no doubt in use only
three fixings would be used, the additional
holes just giving some flexibility.

If used as machined so far, thenon a
Myford Seven the lathe’s gap is just
insufficient to permit the angle plate to be
used fully to the edge of the faceplate and
the corners of the main face need some
small rebates machined in them, at this
stage | have chosen not to do this.

Hemingway’s method

The method proposed by Hemingway,
whilst a little slower, does have the
advantage that it suits the lathe only
workshop owner. As | said earlier there are
though some similarities with the method
| used. Rather than using a “Cylindrical
Square” the method uses some square
posts to mount the castings, a “Square
Square” | suppose. Whilst theoretically
not as accurate as the cylinder, providing
the jaws of the four jaw chuck used when
facing the end are in good condition then
the result will be more than adequate.
Even though | did not use the method,

| have rigged it up on the lathe for the
benefit of the reader, photo 9.

If you wished to machine the end faces
then it will be a case of using the cross or
vertical slide, Hemingway do not mention
this so appear to accept that the ends are
left in the as cast state.

After the angle plate has been fully
machined, leave for a week or so and then
return and repeat the machining
operations by taking a light finishing cut.
This will ensure that if the casting moved
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Photo 8. Drilling the fixing holes in
base of the angle plate.

Photo 9. Whilst not actually machined in
this way the photograph illustrates the
method suggested by Hemingway for
machining the angle plate if the workshop
does not posses a milling machine.

Photo 10. The finished parts.

due to the initial machining that the final
result will still be accurate. Ideally though,
the time delay should be months rather
than weeks but most of the movement will
occur in the first few days so it is not that
important. A similar operation should be
undertaken with the faceplate also.

The accessories

There are four accessories as drawn,
with the material being supplied for
these. Added to this is one of my own as
| will explain later. Photo 10 shows the
accessories together with the finished
faceplate and angle plate.

Pillar supports

These (square squares) are an essential item
if using the method in photo 9 but even if
the reader uses the milling machine with

an existing angle plate they are still worth
making as they can often assist in mounting
items on the faceplate, angle plate or
vertical slide as | have illustrated with
similar items in a number of my articles

in the past. There is a %sin. counterbore in
the end to take the head of the cap screw
that secures the pillar but as such a large
counterbore is unlikely to be available in the
majority of workshops this must be made
on the lathe as seen in photo 11.

Photo 11. Making the counter bore in the
pillars that support the angle plate in the
set up im photo 9.

Tee nuts

The Tee nuts are made from round
material so, using the lathe, first drill, tap
and part off to length. Holding such a
small item for milling the rebates can be a
problem and holding this across its curved
surface between the vice's jaws unaided is
definitely a no no. Placing a small V block
on its side and holding the disk between
this and the moving jaw of the vice as
seen in photo 12 will achieve a much
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more secure hold as the disk is being held
at three points rather than two. With that
done the disk can be machined to provide
the Tee nut form.

The nut is also machined to reduce its
width, a task that may appear unnecessary
but as the faceplate has a rim on its rear
the extra width will prevent the nut from
using the full length of the slots. Of course
itis only by a very small amount so you
may choose to bypass this operation. If
not, then we have a small part that is
difficult to position when using the vice
and my method is worth considering.

Mount a fence on an angle plate and,
using a square, ensure the face is upright
then fit a second so that the already
machined rebates sit snugly between the
two. The T nut can then be securely
mounted using a screw from the rear of
the angle plate and using the nuts own
thread, placing a spacer of some form
below the nut will set the height and the
first side can be easily machined, photo
13. With that done loosen the nut, turn
over, and place a %sin. piece of packing on
top of the spacer and machine the second
side, easy!

Setting hub/pin
These are the two items seen to the right
of the three Tee nuts in photo 10, the
purpose of which is to provide a surface
from which the distance of the angle plate
to the faceplate's centre can be easily set,
photo 14. In this, the distance from the
setting pin mounted in the setting hub is
being positioned using a bore gauge setto
the required value. The hub is entered into
the faceplate from the rear and is a close
fit in both the parallel bore and the root
diameter of the thread. It is a simple item
to make needing only the diameters to be
a close fit and these concentric with the
hole that takes the pin. Having positioned
the angle plate the casting is added
for boring as shown in photo 15. This
photograph is using an already completed
workpiece and is just to simulate a typical
operation for the purposes of this article.
As | indicated earlier the angle plate will
foul the bed of a Myford lathe when it is
mounted close to the faceplate’s edge. In
the photograph the angle plate is about %in.
from the edge of the faceplate and there
was still about %sin. clearance to the bed so
this indicates that it will rarely be a problem.

Alternative setting pin

| mentioned earlier that | had ended up
with the front face of the faceplate further
from the lathe’s mandrel than intended
by Hemingway and as a result there was
visible a length of internal thread that
served no purpose. | decided therefore
that it would look tidier and be easier

to keep clean if | bored the faceplate

to remove this and then realised that |
could use this shallow bore to take an
alternative setting pin. | made the bore
1.250in. diameter to match the size of
the parallel portion on the rear and the
setting pin seen bottom right of photo
10. The reader may consider that thisis a
worthwhile reason for not machining to
the dimensions given.

As both the larger diameter and the pin
need to be concentric these would need
machining in the same sequence.
Howewer, my 1%in. bar stock was well up
to size so | could use this if | could get it
running perfectly true. The obvious
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Photo 14. Using a bore diameter gauge
to set the distance of the angle plate
from the centre of the faceplate.

solution would be to cut a short length
and mount this in the four jaw but even
with this done, absolute precision would
be difficult to achieve and in any case
there would be a short length of material
left after parting off that may not find a
use. | decided therefore to use a method
that | often adopt when wanting to avoid
ending up with small lengths of material,
particularly useful if having to make a
number of identical parts, the reader may
find the method useful both in this case
and in similar situations.

| set up my fixed steady to support the
bar which automatically ensured that it
was running perfectly true at this point
and the pin was then turned and the
workpiece parted off. Ideally, the bar
should be mounted in the four jaw chuck
so that it can be made to run reasonably
true at that end also but my three jaw is
quite accurate and therefore acceptable
when the steady is as far from the chuck
as photo 16 shows.

The Hemingway setting hub has to be
used with the faceplate remote from the
lathe whereas my alternative can be used
whilst on the machine which very
occasionally may be beneficial.

faceplate with angle plate.

A Painting Tip
Screw your thread gauge into the
faceplate from its working side and then
stand it on the workbench when it will be
possible to rotate the faceplate as required
for painting the rear side. This will be
very much easier and less tiring than
attempting to hold the brush in one hand
whilst holding the faceplate in the other.
You will also end up with two clean hands.
Having completed the faceplate | now
have a larger and much more robust plate
than my standard item and | am sure that
the alternative slot positions will make
some tasks appreciably easier. The angle
plate will also be useful elsewhere in the
workshop. B
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Photo 16. Using
the fixed steady
as shown
enables small
parts to be made
without there
being a small
length of bar
left in the chuck
after parting off
that may not
find a use.
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FIRST STEPS IN

The mirror tool

Following on from last month, the next
demonstration component, a Keats angle
plate, will again be constructed with point
editing techniques. This example will also
introduce the Mirror Tool. This is a handy
function which can save a lot of modelling
effort. As you may guess from its name,
the tool will transform a selected object
into a mirror image of itself. By using

the tool with a complex but symmetrical
object, only half of it need be created, as
the object can then be copied, mirrored,
and the two halves joined together.

First, to make the mounting flange for
the angle plate, start with [Create New
Scene], [Reset View], and [Wireframe
Display]. Add a new cube, with the
following values:

[XL-2.5/YL-5.0/ZL0.5/XS5.0/YS4.0/251.0]

Open a subsidiary [New Perspective
View], and rotate this viewpoint to look at
the back of the object. This new window
will be used 1o select the back faces of the
component as it is modelled (this is
quicker than repeatedly adjusting the main
workspace window to switch between
front and back views of the object). To
avoid confusion, I'll describe the
component's front, back, left, and right
faces as they appear in the main view.
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Introducing trueSpace’s mirror,
lathe, and macro sweep tools

Use [Point Edit: Faces], select the
back-right face of the cuboid by clicking it
in the subsidiary window, then type
[YL0.0]. Next, select the slanting back-left
face, then [Sweep]. Type in [XL-3.5/YL-5.5/
X54.243] (these values make the extrusion

2 grid squares deep - i.e. the diagonal
distance between grid square corners, and
3 xVv2 grid squares wide). Click [Object
Tool] and you should have this:

Fig. 71

MNow to make a mounting bolt slot. Click
[Cylinder] with LNG:16, and set [XS0.8/
¥S0.8]. Click [Copy], and [XL-2.4]. Add a
[Cube], and [XL-1.2XS2.4/YS0.8]. Select
the first cylinder and [Object Union] it with
the cube and second cylinder. (The
combined object will have the same
reference point as the first cylinder, i.e.
X=0, ¥Y=0). Type in [XL-2.0/YL-5.0/ZL45].
Reselect the previously created object and
then subtract the unioned object. Here is
the rendered object so far:

Fig. 72

The mirror function is used next to make a
reversed copy of the object. The tool works
by ‘reflecting” an object in a plane that is
parallel to the World XZ plane and which
also passes through the object’s Axis. For
the current object, position the plane of
reflection with [Axes], [Normalize Location],
[Axes]. Click [Copy] (we want to keep the
original object), [Mirror], Fig B, then [Object
Union] the two shapes together.

Fig. 73

For the upright part of the angle plate:
[Cube], and
[XL-0.5/YL-5.0/212.0/XS1.0/YS4.0/Z54.0]

Click [Point Edit: Faces], select the
right-hand face of the block, [Sweep], and
[XL-3.5/YL0.0]. Click [Point Edit: Faces],
and select this face:

Fig. 74

Thicken this section by typing [YL-1.2].
Next, make a mirrored copy with [Axes],
[Normalize Location], [Axes], [Copy], and
[Mirror]. Select the first upright shape and
[Object Union] it with the second.
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Create a rotated copy of this object with
[Copy], [ZR180]. Now, select the flange,
and [Object Union] it with the first
upright shape.

For clamping bolt holes, Click [Cylinder],
and [YL-5.0/Z1L2.0/YR90/XS0.8/YS0.8]

[Copy], then [YL5.0]. Subtract the
cylinders from the two separate parts of
the angle plate; this will need to be done
twice for each cylinder, so use keep drill,
then delete the cylinders afterwards.

Fig. 76

e

The angle plate is now finished, but you
may like to add clamping nuts, washers,
and bolts.

2D into 3D: the lathe tool
In last month's article, three of trueSpace’s
sweep tools (Sweep, Bevel, and Tip)
were used to make extrusions from 2D
shapes and polyhedron faces. A fourth
sweep function, the Lathe Tool, creates
3D shapes by revolving flat faces around
an axis. These extrusions can be over a
full 360deg. or partial circular arcs. The
lathe tool makes it easy to construct
components like spindles, and in addition,
the tool can generate helical extrusions to
make objects such as springs and screw
threads. To introduce this function, here
is an alternative method of constructing a
flywheel. This component is similar to the
one made for the engine model in part one.
Clear the workspace, [Reset View], and
click and drag the second icon from the
left in the subsidiary Perspective View
window to select [Top Small View]. Turn
on [Toggle Grid Mode], set the Grid Panel
values to 0.5, then click [Add Polyline] and
draw the following shape in the Top View.
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Fig. 77

Now, click the [Lathe] tool, Fig B. The 2D
shape you drew will turn green, and some
light-blue and dark-blue guide lines will
appear (I've hidden the Object Navigation
Control in this next image).

Fig. 78

The guide lines give a visual
representation of the current lathe tool
settings, and if the [Lathe] tool is clicked a
second time (don’t do it yet), the 2D shape
will be revolved according to these settings,
creating a 3D object. There are three parts to
the guide lines. The first is a light-blue
horizontal cross-bar, which represents the
revolution axis. Second, a blue vertical bar
shows the position that the extrusion
end-face will occupy when the tool is used;
the bar’s length is the revolution radius. The
third guide line is a dark-blue circular line
made up from several straight line
segments (the last segment is light-blue).
This circular line is an example of what is
called a Path in trueSpace, and it shows the
position that the 2D shape will be moved
through when it is extruded. The points
between the segments of the path show the
location of the intermediate stages of the
lathe extrusion.

All the lathe tool settings can be changed
interactively by clicking and dragging with
the mouse on various parts of the
guidelines, but with precision models you
will probably need to set lathe values
numerically. This is done by typing values
in the Lathe Property Panel, which is
displayed by right-clicking [Lathe]. Try
typing in various values, and see the
changes they make to the guide lines
(keep the Helix value zero for now). You
can also click and drag the arrow buttons
in the panel to alter the guide lines
interactively. One useful feature of
interactive editing is that, as you drag the
Radius value arrow button to move the
lathing axis near an edge on the 2D shape,
the axis will ‘lock’ at the edge position.
This is helpful because it is sometimes
difficult to know what the radius value
should be when lathing a 2D shape.

When you have finished experimenting
with the lathe values, set them as follows:
Segments:60, Angle:360, Rotation:0, and

Helix:0. Drag the Radius arrow button
until the lathe axis locks onto the left-side
edge (in the Top View) of the 2D shape. To
create the flywheel, click [Lathe], then exit
the function by clicking [Object Tool].

Fig. 79

As with all the other sweep tools, the
Lathe Panel will close automatically when
the operation has been completed. The
panel must therefore be reopened each
time it is needed (right-click [Lathe]); you,
like me, may find this mildly irritating
when the Sweep tools are used a lot.

One disadvantage of the lathe method of
creating the flywheel compared with the
method shown in part one (using cylinder
polyhedrons), is that the operation
generates many additional polygons on
the flat sides of lathed objects. This is not
really a problem, but there is a trick you
can use to clean-up the flywheel. Click
[Cube], then with [Object Scale] and with
both mouse buttons down, drag the cube
until it completely encloses the flywheel.
Select the flywheel, then use [Object
Intersection] on the cube. The intersection
operation creates an object from the
overlapping parts of the original objects,
In this case, as the cube completely
encloses the flywheel, this will leave the
flywheel intact, but you will find that
redundant polygons on the flat surfaces of
the flywheel have been eliminated. This
trick can sometimes be useful for
simplifying other complex objects you
have created.

As the final step in making the flywheel,
create a bore by subtracting a suitably
positioned 8 mm (0.8 grid square)
diameter cylinder.

Fig. 80

V-belt pulley
This component is made in the same way
as the flywheel, but with a more complex
2D starting shape, and this time the object
will be formed with an integral bore.

Inthe Top View, use [Add Polyline] with
grid snapping on to create a shape like this:
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For simplicity, this cross-section shape
does not represent any real pulley, but one
could be created by clicking [Point Edit:
Vertices], selecting individual points, and
typing in actual X and Y location values in
the Object Info panel.

Click [Lathe], and set Segments:80,
Angle:360, and Rotation:180. Use the
Radius arrow button in the Lathe Panel to
move the lathe axis until it snaps to the
location of the far right-hand edge (Top
View) of the 2D shape. If the lathe tool
were to be applied now, the pulley created
would have no bore, so look at the Radius
value, add 0.8 to it {the bore radius), and
type this new Radius value in the panel.
Click [Lathel], then [Object Tool]. As with
the flywheel, the pulley will have many
polygons on its flat side surfaces, but you
can use the clean-up trick described before
to remove them if you like. Here is the
pulley (shown in a horizontal position}):

Fig. 82

Click [Lathe], Set Segments: 40,
Angle:180 (half a circle rotation only for
this section of the belt), Rotation:180.
Move the viewpoint of the subsidiary Top
View to look at the centre of the pulley,
and drag the Radius arrow button to move
the lathing axis until it coincides with the
pulley centre (the position can be judged
by eye - the Radius should be about 9.7).
Click [Lathe] to get:

Fig. 84

Next, extrude the end face of the belt
with [Sweep], and [ZL-30.0]. Click [Lathe],
Rotation: 180 (do not change the other
lathe settings), [Lathe], [Sweep], [ZL0.0],
[Object Tooll. You should now have a
completed V-belt. Here, it is shown rotated
and with a dark rubber material:

Fig. 85

Your rendered pulley won't look guite as
well defined as this because of its material
settings (in particular, this is due to a
parameter called AutoFacet), but there will
be more on this in a future article.

V-belt

To construct a belt to fit the previous
component, first draw a four sided
polygon in the ‘V’ of the pulley with [Add
Polyline]. No great precision is needed
here, so zoom into the Top View and draw
it freehand without grid snapping.
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The belt, made to fit around two equally
sized pulleys, is not too difficult to
construct, but the procedure does get
more challenging when there are three or
more pulleys, or they have different
diameters. I'll show how this can be done
in a future part, when some more
advanced modelling examples are

demonstrated, but you may like to try it for

yourself beforehand (hint: although the
modelling can be done entirely within

trueSpace, it is easier to make a 2D CAD or

manual drawing first).

Simple collet

Set both the Main Perspective window
and the Small Top View window to [Direct
3D Solid Render Display]. This will show
the blue X and green Y axes. With grid
snapping an, draw the following Pelyline
in the Top View so that its front-right
vertex is at the junction of the X and Y
axes (i.e. at the World Centre):

Click [Lathe], set Segments:36,
Angle:360, and Rotation 270. As an
alternative method of adjusting the lathe
axis position (and Radius), click and drag
the point on the lathe guide-lines where
the cross-bar and radius-bar meet. Move
the axis near the lowest edge of the
polygon, and it will snap to this position.

Fig. 87

Click [Lathe], then [Object Tool]. Next,
make three slots in the collet with [Cube],
and [XL32.0/YL-1.1/ZL0.0/XS4.0/ZS0.1]

Click [Axes], [Normalize Location],
[Axes]. Make two more copies of this
subtraction object with [Copy], [XR120.0],
[Copy], [XR-120.0]. Finally, Subtract the
three objects from the collet.

Although not yet completed, this would
be a good stage to save the object, as
several collets can be made from the same
shape by subtracting differently sized axial
cylinders from the collet. The collet below
has a 1 cm inner diameter.

Fig. 88

Helical components
The 3D shapes created so far with the lathe
tool have been extruded along simple
circular paths, but by making the Helix
value in the Lathe Property panel non-zero,
helically shaped objects can be produced.
Springs are examples of such components,
and one can be made as follows:

Clear the workspace, and [Reset View].
This example will start with a 2D circle
shape, so click [Add Regular Polygonl], Fig
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B. In the Reg.Polygon panel which is
displayed, set the number to 8; this will be
the number of sides in the polygon - it's
set to a small value as the circle will be
small. With grid snapping on, draw a
small polygon in the workspace in this
way: click and hold the left mouse button
down at the World centre (X and Y axes
junction), then drag in any direction. On
releasing the mouse button, a polygon is
created (together with a DrawPanel). Type
[XS0.1/¥S0.1]. This value (1 mm) will be
the spring wire diameter. Use the [Lathe]
tool with the following values: Helix:0.3,
Segments:360, Angle:3600 (ten turns),
Radius:0.5, and Rotation:0.0. The Helix
value (3 mm) is the pitch of the spring’s
coils; It has to be set first because the
Angle value is otherwise restricted to 360°
when the Helix value is zero.

Fig. 89

Click [Lathe] and [Object Tool] to finish.

Fig. 90

To make a similar spring, but with closely
spaced end coils and flat ground ends,
adjust the viewpoint and zoom in close to
look at the nearest circular end face of the
spring, click [Point Edit: Faces], and select
this face. Use [Lathe] with Segments:24,
Angle:240, Radius:0.5, Rotation:0.0, and
Helix:0.02. Click [Lathe] again to make the
first end coil. Now alter the view to look at
the far end face of the spring, click [Point
Edit: Faces], select the end face, and click
the [Lathe] tool twice (this uses the
previous lathe values). To make the ends
flat: [Cube] and [XL0.5/YL-1.5/ZL0.0/YS3.0]

With the cube selected, use [Object
Intersection] with the spring. Here are the
two forms of the spring:

Fig. 91
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Leadscrew

Although this next example demonstrates
the creation of a square thread, by
starting with other 2D shapes you can
also produce other thread forms. The
Leadscrew will be 24 cm long, with a 21.3
cm threaded length, and a core diameter
of 1 cm. The 1.5 x 1.5 mm thread will have
a pitch of 3 mm.

Start with [Cylinder] LNG:36
(one face per 10°), and
[ZL0.0/XRS0/XS1.0/YS1.0/Z524.0].

Next add a [Plane], and

[XL0.5/YL11.0/XS0.3/YS0.15]

Note that the plane overlaps the core
cylinder so that there will be no gaps
when the thread is later unioned with the
cylinder. Click [Lathe] and use the
following settings: Helix:-0.3,
Segments:2520 (70 turns x 36 segments;
36 is the same value as the core cylinder
longitude), Angle:25200 (70 turns x 360°),
Radius: 0.5, and Rotation:180.

Fig. 92

Click [Lathe], then [Object Tool]. To
finish, select the core cylinder, and [Object
Union] it with the thread.

Fig. 93

2D into 3D: macro/sweep
This function is yet another Sweep Tool,
and is potentially the most powerful of
them all. The tool is similar to the lathe
tool, but instead of extruding a 2D shape
through a circular path, the extrusion path
can have any shape. The great value of
this tool is that you can define your own
paths, save them, and later reuse them on
any 2D shape to make other extrusions.
In constructing general engineering
components, you probably won't have to
use the macro sweep function often, but
in a few instances it will allow you to build
complex objects that would be difficult or
impossible to make by other methods. To
show the basic macro sweep operation,
here is a simple example of using the tool
with one of trueSpace's predefined paths:
Start with a simple 2D object by using
[Add Regular Polygon]. Make the shape
about one-quarter grid square in size. Click
[Macro/Sweep], Fig B, and a light-blue

path will appear, extending
perpendicularly upwards from the centre
of the polygon (the actual path shape will
depend on what previous operations you
have done in trueSpace). To use a
predefined path, click the [Path Library]
icon. This is the second icon down in the
Library Toolbar, Fig A.

In the panel, select the path named
‘Heart’, then click [Macro/Sweep]. This
second click of this icon will extrude the
polygon over the selected heart shaped
path. Click [Object Tool], type [XR-90], and
you should have something like this:

Fig. 94

Try experimenting with the other paths in
the library on various 2D shapes, and you
should see the possibilities that the macro
sweep tool can give you.

Incidentally, some of the shapes in the
paths library can also be used as 2D
shapes in their own right. As an example,
first make sure you are in object selection
mode (click [Object Tool]), Select the
‘Heart’ path, then [Sweep], [Object Tool],
and you will have an extruded heart-
shaped object.

Fig. 95

Your own paths

There are three types of path that you
can create and then use with the macro/
sweep function - Spline Polygons, Macro
Sweeps, and Animation Paths. Here is
an example of making an object using a
simple spline polygon path:

This demonstration is an alternative way
of creating the crankshaft component that
was shown last month. Turn on grid
snapping, and set the X and Y grid values
to 0.5. Click [Add Polyline], and in the
subsidiary Top View, draw this line:

Fig. 96
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This object {and all polylines you have
drawn before) is actually a curved line with
sharp corners and straight edges! As the
word ‘curve’ is ambiguous in this context,
such lines are called Splines in 3D work.
Splines can be straight or curved, have
sharp or rounded corners, or be closed
(their ends joined together) or open.

At this stage the spline you have drawn
has not been closed with a right mouse
click, and it can therefore be saved as an
open spline path. With the Path Library
panel open, right-click the panel and select
‘New’. Right-click the panel again, select
‘Rename’, and type a name such as ‘F Steps
Paths’. Right-click the panel once more, and
select “Insert’. This will save the current
open spline object in the path library.

Now to make the crankshaft. Clear the
workspace, click [Add Regular Polygon],
type 16 in the Reg.Polygon panel , and
draw a one grid square diameter circle.
Click [Macro/Sweep], select the path you
have just created from the Path Library
panel, then [Macro/Sweep] again. You
should have an identical shape to last
month's crankshaft, except that its
orientation is different and it is made up
from many more polygons.

While the object is still in editing mode,
there is one significant change you can
make to the crankshaft. Currently, the
swept stages of the extruded object are
parallel to the starting 2D shape,
producing some flattening of the extrusion
in places as it follows the path (complete
flattening is possible with some paths). To
counteract this, there is a way to rotate the
stages to make them perpendicular to the
path direction; this produces an object
with a more uniform thickness. To do this,
right-click the [Macro/Sweep] tool, then
click the ‘Bend’ button. Adjust the
viewpoint around the crankshaft, and turn
Bend on and off to see the difference.
Whether you use this function or not will
depend on the type of object you are
creating. For the crankshaft, it is not
needed, so deselect the Bend button, then
click [Object Tool] to finish. You could, if
you like, reduce the number of polygonsin
the crankshaft by using the clean-up trick
used with the flywheel.

The time needed to make the crankshaft is
roughly the same for both construction
methods, but the macro sweep method has
the adwvantage that you can reuse the path
that you created to build other components.
Here are some examples, using various
starting 2D shapes made with the [Add
Regular Polygon] and [Add Polyline] tools,
and with the saved spline path:

Fig. 97
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Spiral objects

The value of using the macro sweep
function is demonstrated with components
such as spiral springs and self-centering
chuck scrolls. These are more complex
than any of the objects covered so far in
this series, but are still relatively easy to
build by starting with a spline path. Here is
an example of how this may be done:

First, a spiral spline path will be drawn
freehand with the [Add Curve] tool. Doing
this task by eye would be very difficult, but
with the aid of a suitable guide object, the
spiral can be made moderately (or very)
precise for most purposes. To make the
guide object: Turn grid snapping on, and
use [Cone] with LAT:32, LNG:8. Click
[Axes], [Normalize Location], [Axes], and
[XS5.0/Y¥S5.0/Z250.001] (this small Z value
is needed because trueSpace will not
allow a zero size). Change to [Top View]
and adjust the view so that the guide
object fills the screen.

Click [Add Curve], Fig B, and click the
central point of the guide object. Turn off
grid snapping and then click on the
innermost guide ring at the vertex
immediately above the first point.
Continue clicking the vertex positions on
the guide, each time moving one ring
outwards and one position clockwise. Take
your time over this - it's easy to miss-
position the clicks on the wrong vertex - |
know, | did it twice! Try to set the points in
the spline close to the relevant vertex
positions on the guide, but don't worry if
they are a bit out; they can be corrected
later. When you reach the outer edge of
the guide, you should have a spiral spline
path like this (in Perspective View, with the
grid hidden):

Fig. 98
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Here is a close-up of the centre of the
spline:

Fig. 99

At this stage you can correct mistakes, or
just generally improve the precision of the
path nodes (the yellow points). Do this by
first clicking the [Move Curve Point] tool
(the top icon in the NURBS Curve Edit
Toolbar, shown below), then clicking a
node and then dragging the mouse in the
workspace. While doing this, you can get a
closer view of parts of the spiral by using
the View Navigation Control - or zoom in
with a wheel mouse if you have one.
When you are satisfied with the spiral
shape, save (‘insert’) the spline path in the
Path Library panel, and give it a suitable
name. Both the spline and the guide object
can now be erased.

Fig. 100
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The NURBS Curve Edit Toolbar (above)
has several tools for manipulating spline
curves, Most of the function names are
fairly self-explanatory, and further details
are in section 4.3.2 of the Help File. This
section also has further information on
trueSpace’s other 2D drawing tools which
you may like to experiment with.

To make a spring, create an eight-sided,
1 mm (0.1 grid square) diameter Regular
Polygon. Then use the [Macro/Sweep]
function with the ‘Bend’ option on, and
select the saved spiral path from the Path
Library. Click [Macro/Sweep] and [Object
Tool] to finish. Here is the (re-orientated)
spring, together with another made with a
different 2D shape but with the same
spline path:

Fig. 101

Macro sweep paths

These paths, created by doing a sequence
of Sweep operations, are potentially even
more powerful than spline paths. The
difference between macro sweep paths
and spline paths is that in the latter, the
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cross section of the extrusion remains
the same throughout the swept object
(i.e. the same as the starting 2D shape).
In macro sweep paths, the cross section
can be moved, rotated or scaled as it is
swept, potentially creating a very complex
path indeed. Here is a simple exam ple of
creating and using a macro sweep path:

Click [Plane], then [Sweep], and type
[XS3/YS3]. Click [Sweep] again, and note
that trueSpace has remembered the
previous sweep transformation (a scaling
factor of 1.5) and used it with the current
extrusion. Type [XS3/YS3], then [Sweep],
and [ZL1/XS2.5/YS2.5]. [Sweep] once
more, and [ZL0.3/X$1.5/¥$1.5], and you
should have this:

Fig. 102

With this sequence of [Sweep]
operations, behind-the-scenes trueSpace
has created a macro sweep path, and this
can be saved immediately by right-
clicking the Path Library panel, and
selecting ‘Insert’. To use this stored
macro path, create any closed 2D shape
with [Add Regular Polygon], [Add
Polyline], or [Add Curve], click [Macro/
Sweep], and select the saved path in the
Path Library panel. Click [Macro/Sweep]
again, and then [Object Tool] to finish.
Here are some starting 2D polygons and
the shapes built from them with the
saved macro sweep path:

Fig. 103

Macro sweep extrusions can just as easily
be applied to object faces. Try this: use
[Cylinder] with LNG:32, then [YR90]. Click
[Point Edit: Faces] and select both end faces
of the cylinder (Control Key down to select
more than one face), click [Macro/Sweep],
then pick your saved path in the Path Library.
Click [Macro /Sweep] once more, and [Object
Tool] to finish. This should be the result:

Fig. 104

Next Mo nth: Before this series moves on to
some moderately advanced modelling, part
five will conclude this initial look at basic
3D object building techniques. Amongst
the trueSpace tools examined next

month will be Arrays for creating multiple
regularly spaced copies of objects, and
how the Shell Tool can simplify the process
of constructing thin-walled components
such as boilers.

HOW I MADE

MY LITTLE LATHE

few years ago, | was seeking
a new project, and considered
making a model of a lathe. |
then decided to have a shot at
making a real working lathe,
rather than a pretty model. With this in
mind, | started planning dimensions. The
first constraint was the length of bed |
could produce on my milling machine
- a maximum of 16in. | am unskilled at
mechanical drawing, so | made some
rough sketches, and a wooden model.
This suggested a 2in. centre height
and 8in. between centres. Although
this would be a small lathe, | planned a
heavy construction, built with as much
precision as possible and | wanted to
include a screwcutting facility. | decided
to use commercially available chucks
and changewheels etc, and throughout
the design strove to produce a rugged
accurate lathe, rather than a superbly-
finished show piece, photo 1.

For anyone following in my footsteps, |
have one warning; making a lathe in this
manner is not a cheap option! By the
time the lathe was complete and tooled-
up, it cost a great deal more than a
commercially-supplied new lathe! On the
other hand, it has proved to be an
interesting, satisfying and rewarding
project for an old codger (now 80 years
old!). This old dog learned many new
tricks! | also spent quite a lot of time and
effort re-making parts, until the final
result looked right and worked right. The
construction breaks down into sub-
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Hubert Elffers makes
a 2in. centre lathe

Photo 1. The finished lathe.

assemblies, which individually are less
intimidating than the complete lathe. |
have no working drawings as | only used
the drawing board to detail difficult parts.
| have, however, given various
dimensions and with these and the
photographs, it should be possible to
visualise the construction. | should be
delighted to chat to any prospective
builders by email or by telephone.

| thought that my sources of supply might
interest others, and | have included these in
the text, and summarised them at the end
of this article. | include the usual disclaimer

that | have no interest in these companies,
except as a very satisfied customer.

| greatly valued the advice given to me
by these suppliers and by numerous
model engineers. Above all, | wish to
thank Tony Griffiths for his encyclopedic
www.lathes.co.uk website. Many of my
design ideas came from studying lathe
details on this site. Tony also helped me
with sage advice and with a great deal of
encouragement.

Another source of encouragement was the
late Len Mason. His book ‘Building a small
lathe" is both lucidly written and profusely
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Photo 2. Milling the lathe bed.

illustrated, showed that it was possible for a
beginner to make such a machine. Using
The Small Lathe is, in my opinion, still one
of the very best books for beginners. His
was though a very different lathe to mine,
but the idea was an inspiration.

My workshop is equipped with an elderly
Hardinge HLV-H lathe, a newish Warco
VMC milling machine, and an old
horizontal milling machine

Photo 5. Making the heasfack blanks.
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Lathe bed

Based on the principle that the width of
the bed of a precision lathe should be
twice the centre height, ideally | would
have made the bed 4in. wide. This looked
a bit ‘over the top’ for this little machine,
so | settled on a width of 3in. Howard
Proffit of College Engineering, supplied
me with large lumps of Meehanite cast
iron, which machined beautifully. | decided

on a simple Vee bed, and machined this
on my Warco VMC milling machine, using
a dovetail cutter for the Vees, photo 2. |
then machined away excess material, until
the bed 'looked right’. Building out of the
solid produces more swarf and the all-
pervasive black carbon dust than remains
in the actual lathe! | planned a belt drive
to a motor directly below the lathe, thus
requiring a large hole through the bed,
photos 3 and 4.

| have never learned to scrape, and | was
fortunate in finding a friendly, helpful
tool-and-cutter grinder in a nearby village.
He kindly ground the bed top and ways
and the cross-slide dovetails.

Headstock

| planned to use opposed taper roller
bearings from Arc EuroTrade (thanks

to Ketan for his helpful advice) for the
headstock, and chose a mandrel size of
20mm. This meant an OD of the bearings
of 42mm. | milled the headstock into as
perfect a cube as possible, this giving
me six datum points. | was puzzled how
to bore the headstock with a shoulder
to restrain the bearings sideways, and
finally decided to bore the headstock
with a large plain hole, and insert
screwed bushes to hold the bearings.

| first machined the headstock, cutting
away the middle piece. | find that drilling
is the easiest way to remove large
amounts of metal, and | used my largest
drill (1 1/2in.) in the milling machine

for this. | then put the headstock into
my ancient heavy power hacksaw, and

'hoto 6. Boring the headstock.
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Photo 7. One of the bearing housings.

sawed down into the drilling, photo 5.
After that, | cleaned it up with a large,
long end mill.

| made a boring bar with an adjustable
cutter to fit into my horizontal milling
machine, and bored the headstock straight
through. This is a much more rigid
method than boring on the lathe, photo 6.
| then turned and fitted the two bushes to
hold the bearings, photos 7 and 8.

Mandrel

| turned the mandrel from 1%in. EN8
carbon steel to provide the front collar
against the bearing. (What a lot of swarf!)
The mandrel is drilled through 10mm, and
has a 1MT taper. | cut the nose thread to
match that of the Peatol |lathe. | proposed
to drive downwards, using a PolyVee

belt. | found that the minimum pulley
diameter for this belt was 20mm, so | cut
the grooves of the “pulley’ directly into
the mandrel. | screwcut the left hand end
to accommodate two locknuts to provide
preload for the bearings and cut a key-slot
to hold a change wheel. My tool-and-
cutter grinder friend ground the mandrel
to the correct diameter for the bearings,
photo 9.

Main drive

The drive to the mandrel is by the PolyVee
belt using a three-phase motor on a shelf
directly below the lathe. This motor is
controlled by an inverter, thus providing
infinitely-variable speeds.
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PolyVee belts and pulleys

| bought the PolyVee belts from Alldrives
Ltd, who were very helpful with advice,
and sent me some product description
literature. | chose the J-section belts, and
ordered them with 5 ribs. These belts
give a very smooth drive, and do not slip,
even on the smallest specified pulley of
20mm diameter. To cut the pulleys, it is
necessary to have a form tool ground
exactly to the correct profile. Not my
scene! My tool-and-cutter grinder friend
ground me the correct profile and at the
same time, ground me a tool to cut the
Acme leadscrew thread. Except for the
‘pulley’ cut into the mandrel, | made the
pulleys out of aluminium. The product
description supplies the depth of cut and
the dimension of the spacing. | cut the
pulleys on the Hardinge, measuring the
spacing with the micrometer on the top-
slide. They work well.

Indexing and detent

The collar on the mandrel just behind the
chucks is drilled with 12 holes to provide
simple indexing. These holes are locked
by a heavy detent, which immobilises the
mandrel when mounting and dismounting
chucks, photo 10.

Chucks

The four-jaw chuck and faceplate came
from Peatol Lathes. A dinky little 60mm
‘proper’ three-javw chuck and ER 25 collets
and chuck came from Arc Euro Trade.

Photo 10. The mandrel'shwing indexing attachment.
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Photo 8. Bearing ousing fitted
to headstock.

Saddle and slides

These were also milled out of solid cast
iron. | considered making taper gibs but
the small scale of the lathe made this
difficult so | reverted to ordinary gibs with
closely-spaced Allen grubscrews and
locknuts. This created a problem for the
screws for the gibs of the saddle because
of the long overhang of the base of the
cross slide. Allen grubscrews are not
made that long, and my first try of using
studding with screwdriver slots, looked
horrid! | solved this problem by using
countersunk Allen screws (where the
hexagon is very small). This enabled me to
turn away the countersunk head, and hey
presto, long Allen grubscrews!

| carefully milled the ways for the base of
the top-slide dead square to the saddle,
and then mounted the saddle on the bed,
immobilised it, and took the whole
caboodle to the tool-and-cutter grinder. He
checked the position of the bed with a dial
gauge and then ground the cross-slide
ways perfectly square to the bed.

The small size of the lathe precludes
cutting tee-slots on the cross-slide, but as |
do not anticipate milling in the lathe, this
is no problem.

Micrometer dials

My Hardinge lathe is Imperial, so | decided
to make this little lathe metric. | made
lengths of left-hand threaded ‘leadscrews’
(Bmm x Tmm), using a die from the huge
selection stocked by Tracy Tools. These
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Photo 13. No shortage of -tooi holders here.

screws were too long to run using a
tailstock die holder, so | made a die holder
to fit in the tool post and this worked fine. |
made two micrometer dials, restrained by a
spring pushing onto a ball bearing running
in a groove on the screw. This enables
zeroing without undoing a setscrew.

Here is a cautionary tale! My cross slide
requires a left-hand thread, BUT the
top-slide a right-had one! | only found this
out after completing the slides. Another
job to be done in the future!

| did briefly consider a power drive to the
cross-slide, but the available space is too
small. | bought two tiny ball thrust
bearings from Arc Euro Trade, and these
reduce the amount of backlash on the
cross slide, photo 11.

Swiveling topslide

The design of the compound slide rest
was difficult because the small centre
height conflicted with my desire to make a
strong and rugged little lathe. | eventually

Photo 14. Scre wcuﬂfn te Feadscevu
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adapted the Myford Super Seven design
for the swiveling topslide, photo 12. The
hole in the cross slide was bored on the
Hardinge, with the cross slide held in the
four-jaw chuck. The base of the topslide
was turned out of a round bar, with the
slideways subsequently milled square.

| did not engrave a ‘protractor’ for the
angle of the top-slide because of constraints
of space and also because these protractors
are never very accurate. | have recently
bought a digital ‘Angelo Angle Finder” (A
digital bevel gauge) from Allendale
Electronics for a modest price. This reads to
.05 degrees (about 3 minutes). This will
instantly give an accurate readout for the
angle of the top-slide, and has many other
workshop uses.

Quick-change toolpost

| altered a toolpost from Chronos, cutting
a second tool-holding position, and then
indulged in some batch-production of tool
holders, photo 13.

Photo 12. The swiveling topslide is similar to the Myford Super 7 mount.

Apron

The apron is fitted with a three-gear drive
from the hand wheel, to the rack. The gears
and rack were supplied by HPC Gears.

Screwcutting
The largest diameter leadscrew that will fit
between the gears on the apron is %sin. |
plan to use this lathe to cut both metric and
imperial threads. Because of constraints
of space, there is insufficient room for a
conversion gear. | finally decide to cut the
leadscrew with a 10tpi Acme thread. 10tpi
= 2.54mm. Considering that this little lathe
will be used to cut fine and relatively short
threads, | believe that the error of .04mm
is not relevant. This has been proved by
cutting metric threads and checking against
a thread gauge. | was fortunate in finding
a 10tpi Acme tap at Tracy tools, and | used
this to cut the thread in the brass clasp nut.

Cutting this long slender leadscrew with
a relatively coarse thread obviously
needed some support so | bodged up a
travelling steady for the Hardinge
supporting the leadscrew in a brass
bearing, photos 14 and 15. This worked a
treat; the only problem was removing the
burr before repeating the cut. The
leadscrew and clasp nut fitted well.

| milled the clasp nut with Vees and
separated the two halves with a thin
slitting saw. The clasp nuts run in
adjustable dovetail slides, and the
actuation by the cam lever is smooth,
photos 16, 17 and 18. Fitting the
mechanism was quite difficult, as there
was very little available space.

Poto 1

v

Th leadscrew is quite a long component.
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Photo 16. The clasp nut.

Screwcutling gears

Because of the small centre height, there
is limited space for changewheels. | have
a large selection of Myford gears, which

| use on the Hardinge, but these were

too big to fit in the available space. | then
made the only original design decision

on this little lathe - | made a tumbler-gear
system placing this on the right-hand side
of the ‘wall’ supporting the changewheels.
This made a stub ‘leadscrew” below and
in front of the leadscrew, and gained a
precious few inches, thus enabling me to
use the available Myford quadrant and
changewheels, photos 19 and 20.

Leadscrew variable
speed drive

Using the Hardinge had quickly converted
me to the joy of being able to vary the
sliding speed whilst actually cutting. |
rigged up a system at the tailstock end

of the lathe, where a car wiper motor
mounted on a shelf below the lathe drives

Photo 19. The tumbler gear ssiem.
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Photo 21. Te leadscrew variable speed drive.

Photo 17. The rear of the apron.

a countershaft. This in turn drives a pulley

at the left hand end of the leadscrew.
The drive is by two PolyVee belts and
speed-reducing pulleys. The wiper motor
is controlled by a Proxxon variable-
speed power supply from Chronos. This
arrangement delivers a very fine turned

finish, photo 21.

Tailstock
| wish to use the tailstock for delicate
drilling operations using tiny drills. The
conwventional screw and hand wheel is
too coarse. | think that a lever operated
apparatus looks clumsy so | finally
decided on a rack and pinion, controlled
by a three spoked capstan. | designed a
tailstock lock using two clamps curved
to fit the barrel - a very secure method,
without any barrel distortion.

| started with a 3in. x 3in. x 4in. lump of
cast iron. Once again, | milled itto as
perfect a cube as possible. | then milled
the dovetails to fit the bed, and made the

Photo 18. The front of the apron.

gib and screws. | made a lock, using the
idea of a coarse threaded bolt, tapped to
accept a stud with a finer thread. This
double-threaded idea reduces the travel of
the lever.

I then mounted the embryo tailstock on
the bed, and spotted the face with a centre
drill held in a collet in the headstock. This
gave an accurate reference point for
drilling the tailstock without any measuring
and marking out. Once again, as with the
headstock, | mounted it on the horizontal
milling machine (so useful for this type of
job!}) and drilled straight through. | made
another smaller boring bar and carefully
bored it to size on the milling machine. If
you refer to photo 6 (for boring the
headstock), you will get the idea.

Barrel

The 20mm barrel was turned from silver
steel, drilled right through 10mm and
bored and reamed to No 1 Morse taper. |
held the barrel in a vice on the horizontal
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Photo 22. The finished tailstock.

33



Photo 23. Locating the tailstock
pinion position.

milling machine and cut the rack, moving
from tooth to tooth using the Y-axis
micrometer. | then used a tiny slitting
saw to engrave the millimetre scale. The
finished barrel is shown in photo 22.

As an aside, my old horizontal milling
machine, {not very popular in these days of
'Mill Drills’) has proved invaluable. It is easy
to do operations which are almost
impossible on the vertical machine. | have a
homemade vice with moveable jaws bolted
directly into the tee-slot nuts, photo 6 and
this creates a quick method of squaring off
the ends of bars. | even held the complete
little lathe on the bed, between these jaws,
to drill the holes on the left-hand end of the
lathe, for the bolts to secure the ‘wall’
holding the changewheel quadrant!

Locating the pinion position
This gave me much food for thought, as
if | got it wrong, it would mean scrapping
the tailstock. | finally made a lash-up as
shown in photo 23. | immobilised the
barrel and clamped a parallel against the
side of the tailstock. | engaged the pinion
into the rack and measured the distance
to the edge of the tailstock using slip
gauges. Once | had this dimension, it was
easy to mark it out, using a vernier height
gauge. To my great relief, the rack and
pinion meshes perfectly, phew! | used a
similar method to locate the hole for the
barrel lock.

Shaping up the tailstock

Once all of the drilling, reaming etc had
been completed, | no longer needed the
reference points of the accurate cube and
was able to attack the arduous tasks of
reducing the lump to the final shape. One
design problem was cutting the tailstock
away to accommodate the top-slide,
without affecting the strength of the
whole.

My trusty power hacksaw removed quite
a bit of this excess metal, and then it was a
case of slowly chewing it to shape, using
end mills.

It will be noted that | have made no
provision for adjusting the tailstock
sideways for taper-cutting, photos 24 and
25. The small size made this difficult, and |
am not keen on moving the tailstock, once
it is dead accurate. During next year, | plan
to make a series of attachments for the
lathe, including a taper turning device.

Finishing the lathe

| was puzzled how to construct the
changewheel cover, and various kind
friends suggested a variety of methods.
| finally followed the advice of Tony
Griffiths, and made a cardboard model
of the cover. | am useless at sheet-metal
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work and so took | my model to a friendly
local metal-basher (aka; sheet metal
fabricator) who produced an elegant copy
of my pattern in sheet steel. This is such
a large object, which can make or break
the appearance of the lathe. | secured

the cover in the closed position, using a
cupboard-door magnet, photo 26.

Having encased the headstock in sheet
metal, the little lathe was complete, except
for my most feared operation - painting
the beast! | toyed with the idea of having it
professionally painted, but finally decided
on painting it by hand.

The local Dulux supplier matched the
green colour of my VMC milling machine,
and supplied me with some metal primer. |
bought two top-quality paint brushes, and
gritted my teeth and started the operation.
| tend to paint everything (including
myself), so | spread out copious supplies
of newspapers. | degreased everything,
and applied the primer. Then, three coats
of green enamel. What a transformation!

It certainly is not ‘locomotive show’
quality, but | think will suffice for a
working lathe.

Conclusion

This has been a very satisfying experience
during which I learned a lot. | am pleased
with the final appearance and delighted
with the performance, both of turning and
screwcutting. It kept me out of mischief for
about three years, and upon completion,
presented me with a compact, accurate
and unique little lathe.

Back gear

During my trial cuts, | have found that

the lathe works perfectly, except when
making heavy cuts or cutting coarser
threads, when it loses torque at the lowest
speeds. This is no great problem as | have
the Hardinge for heavier work. | did not
design this as a backgeared lathe, partly
because of the constraints of space, but
mainly because of gears in the drive to the
mandrel tend to affect the turning finish.

Ph.o.t.t-:_IZS. '.i"he fro-nt of the tai.'s.tock..

| have mocked-up a free-standing
‘back-gear’ in wood, and in due course, | will
make this, mounted on the bench behind
the lathe. | will use a PolyVee belt to drive
from the motor to the reduction gears and
the existing PolyVee belt from the reduction
gears to the mandrel. This will be a quick
change-over and will avoid including gears
directly in the drive to the mandrel.

Taper turning attachment

| have milled a tee-slot along the length

of the back of the bed to accommodate a
future taper-turning attachment. To use this,
| will withdraw the cross-slide leadscrew
and use the top-slide set at ninety degrees.

Steadies

| bought a fixed steady on ‘special offer’
from Arc Euro Trade (this is an accessory for
their smallest lathe). | will adapt this to fit
my lathe and will make a travelling steady.

Saddle stop

| plan to make a micrometer saddle-stop to
fit out of the way, permanently under the
chuck position.

Filing rest
| plan one of these for use together with
the simple indexing arrangement on
the mandrel. This will provide a quick
method of making such things as one-off
hexagon nuts.

No doubt other attachments will suggest
themselves during the lifetime of my little
lathe. B

Suppliers
www.lathes.co.uk
www.collegeengineering.co.uk
www.arceurotrade.co.uk
www.warco.co.uk
www.peatol.com
www.alldrives.com
www.machine-dro.co.uk
www.chronos.ltd.uk
www.hpcgears.co.uk
www.tracytools.com

Photo 26. The guard showing magnetic catch.
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LIVING WITH THE STENT TOOL

CUTTER GRIND

[

FRO®

Charles Woodward
shows us how to use
this versatile machine

ince exhibiting the machine |

have modified the lathe tool

grinding fixture, photo 11 so

that it will grind radii. | will

describe this in the next article.
| also made a simple adaptor for grinding
turning tools which fits into the universal
head, photo 12 and Fig. 8.

Another recent addition shown in photo
13 and Fig. 9 is an adaptor for grinding
along the flutes of small tools. This unit
slides in the bore of the universal head.

All the attachments with the exception of
the lathe tool grinding fixture are stored in
the drawers below the machine, photo 14.

Grinding straight shank

[ drills 2mm to 13mm
; 2.062 TURNING TOOL Before writing this section | had a look in the
HOLDER back issues of MEW. There have been quite
- 1.875 a lot of articles on this subject, some more
2 0.062—=]I4= ~——0.187 technical than others. The Clarkson tool and
= : 0.250 cutter grinder manual | have has nothing
Q 0.125 ——| - e 4BA on grinding drills, (the Stent is based on
| 6=,_._‘-"" the Clarkson) however, drills can be ground
1 ) b s on the Stent to the four facet format. This
o i ( S 2 format is also covered in Prof Chaddocks
.54 Q Y [= E: book on the Quorn but | dont intend to go
Photo 12. The tool 1 0.015 O ! over this ground again. The best reference |
grinding adaptor. - can find to the discussion of drill grinding is
| 0.625 Harold Hall's recent articles in issue 141 and
— 1 5 —.—1 |-._ 2BA 142 of MEW, so | will give you the method |
{0) re) @0.250 have been using on the Stent.
Q \') = ; i To divert slightly before | give the
=) { @ & method, and try to answer a question
b 3 2 l@ { { Harold raised in issue 141 about the point
?%% i 3 angle of drills, the various handbooks |
&
s 120° 0.375 B L“?
= ~— =
| ] 0.438 ER ADAPTOR
CILINE SECTION Fig. 8 MAT'L: M.S.
3.750 2.000
M25 x 1.5 0-582— —
\ ' /u " STUD |
g | \F I, g
(I ) > H-——== g = — - — - L 8]
(R Em— == .
f — N N F— I8
Photo 13. Flute grinding adaptor. % PART SECTION ON / é
— S o CENTRELINE KNURL 2
o 2BA 8
I
o )
00375 & &
0.125 a8 ;{'S_)
1
2BA —| |~o0375
STOP COLLAR
— AND LOCKING SCREW
——— 1 MAT'L: M.S. .
Fig.9
Photo 14. The storage drawers.
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Fig. 10
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have from Presto, Dormer and SKF,
suggest the following point angle
modifications. Acute point angles down to
60deg. are recommended for drilling brittle
materials, such as Bakelite (I shouldn’t
think there is much of this around
nowadays) to reduce the tendency to flake
away on the underside when breaking
through. A flatter point angle up to 140deg.
can be an advantage when drilling high
tensile and work hardening materials. It
also helps when drilling thin materials as it
enables the full diameter of the drill to cut
before the point breaks through. When |
was working at a company that machined a
lot of Titanium we used drills with a double
point angle. Titanium, as anyone who has
machined it is aware, is tough to machine,
work hardens very easily, and is difficult to
break into chips (the swarf is also highly
inflammable and difficult to extinguish).
The double point angle gave an obtuse
angle to the nose for strength, and to help
prevent the drill splitting (the point was
thinned). The larger than normal angle on
the outside of the drill increased the
material in the outer corner of the drill

which helped to conduct heat away from
the corner of the drill and reduce the
chances of it burning out. The double angle
also had the effect of breaking the swarf
into two streams and reducing the
crowding in the flutes.

Back to grinding conventional drills,
remove the universal head from its bracket
and assemble the appropriate collet and
the collet nut into the ER collet holder. Put
the drill into the collet and tighten the
collet nut. | find the easiest way to do this
is to hold the ER holder in the vise in soft
jaws, Assemble into the universal head, fit
the adaptor nut and screw down the
plunger to locate in an indexing hole.
Slacken the grub screw in the indexing
ring and rotate the adaptor until the
cutting edges are straight. One way of
doing this is to put the universal head onto
a surface plate and set both edges
vertically using a set square, Fig. 10. This
is fairly easy with a large drill but becomes
increasingly more difficult with smaller
drills. An alternative method is to set a
stop for the cutting edge centre height. |
fitted a bar onto the side of the universal

head bracket, the idea being that the outer
edges of drills etc, could be set to the
underside of the bar. This worked well
enough for slot drills as they are made to
cut to centre, but because drills have a
core and chisel point a tapering land
resulted when set this way. Overall | find it
easiest to line the edges of the cutting
tools up by eye with the universal head
held in the vise (in soft jaws of course).
When grinding the end teeth of milling
cutters and drills it soon becomes obvious
if the cutter is not lined up correctly. When
examining the cutter, the ground lands are
not parallel. Ensure the locating plunger is
in one of the indexing holes slacken the
grub screw in the indexing ring, twist the
adaptor the appropriate amount and
re-tighten.

Set the universal bracket to 59deg. on the
Stent table. The bracket casting as supplied
has a square base. | thought it too small to
machine circular and mark with
graduations. | could have putiton a
circular plinth, but this would mean raising
the height of the universal head but |
thought this might lead to problems
accessing the wheel (Derek Brookes
designed an indexing jig MEW 16 & 17). |
was pondering this problem when | was
offered 4bdeg. and 30deg. precision steel
set squares. This sparked an idea as if |
fitted an adjustable fence to the front of the
sub table, | could set the bracket with the
squares against the fence. Using them in
conjunction with the + /- 10deg. angle
setting on the table | could set the universal
head from 0deg. to 10deg. directly, 20deg.
to 40deg. using the 30deg. angle, and
35deg. to 55deg. using the 45deg. angle,
and the same range of angles from 90deg.
The only angles | can't get are 10deg. to
20deg. and 80deg. to 70deg. | couldn’t think
of any rotary tools needing these angles
and | could always use a protractor for
setting the bracket if necessary.

After setting the bracket to 30deg. and
the subtable to 0.5deg. (30-0.5=295x4 =
118) photos 15 and 16, attach the head to
the bracket and set to 10deg. Don't forget
to index the drill through 90deg. to bring
the flutes horizontal if you have set the
tool with a set square. Grind the primary
clearance, indexing the drill 180deg.
hetween each pass. To grind the
secondary clearance index the universal
head to 20deg. and the horizontal 10deg.
giving a total of 30deg. clearance, photo
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Photo 17. The setup for drill grinding.

17. | find that this gives better access to
the centre of the grinding wheel than
indexing the universal head alone.

During recent tests | used the following
angle data when drill grinding.

Drill dia Primary Secondary
angle angle

Yaain. to Yein.

(2-3mm) 25deg. MNone used
Yeai . to Yain.

(4 - Bmm) 15deg. 30deg.
Yesin. to ¥in.

(7mm - 13mm) 10deg. 25deg.

The above list covers the range of drills |
can accommodate in my ER 20 collets
{(13mm 0.5” maximum) although larger
drills can be held in the Morse taper
holder. | very rarely use any drill over “:in,
| bore anything over this size unless it is a
long hole.

Grinding centre drills

Grind to 120 deg. point with 20 deg.
clearance set as 15deg. on the universal
head and 5deg. on the wheelhead. | don't
think its worthwhile grinding the point to
59 deg.

— ©0.874
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o { ©0.250—+] —0.625
™ 0.220, ©0.562~ || =~ SUITABLE SPRING
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Fig. 11

Point thinning

This requires the universal head modifying
by drilling a %in. dia hole as indicated in
Fig. 11. If you contemplate making the
same modification, drill carefully as the
distance between the bore and outside
face is %sin. | used this hole in conjunction
with a long spacer and used a fixing bolt
from the tailstock to bolt the universal
head directly onto the table at 30deg. (the
spiral angle of a standard drill), using my
30deg. set square to set the head. Using

a standard 100mm dia taper cup wheel,

| lined the edge of the grinding wheel to
the centre of the drill and ground along
the flutes to thin the point, grinding evenly
both sides of the drill, photos 18 and 19.
There is no hard and fast information on
the operation. Fig. 12 copied from the

0.750-

\3 HOLES DRILLED
@3/16 IN PLUNGER

BODY

CORRECT WEB THINNING

NOTE HOW THINNING IS BLENDED
EVENLY INTO THE FLUTES. AN EQUAL
AMOUNT OF MATERIAL HAS BEEN
REMOVED FROM EACH SIDE AND
THE CHISEL EDGE HAS NOT BEEN
EXCESSIVELY REDUCED.

EXCESSIVE WEB THINNING

AN EQUAL BUT EXCESSIVE AMOUNT
OF MATERIAL HAS BEEN REMOVED
FROM THE CHISEL EDGE. THIS HAS
WEAKENED THE DRILL POINT AND CAN
CAUSE THE WEB TO SPLIT.

UNEVEN WEB THINNING Fig. 12

EXCESSIVE MATERIAL HAS BEEN
REMOVED ON ONE SIDE OF THE
CHISEL EDGE CAUSING AN
UNBALANCED DRILL. THE RESULT WILL
BE OVERSIZED HOLES AND THE DRILL
MAY EVEN BREAK.
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Photo 20. A view of a thinned point.

Dormer catalogue shows the kind of thing
required, photos 20 and 21 shows the
result | obtained.

Grinding the end teeth

of slot drills and end mills

Set the universal head and bracket on the
table to 90deqg. with the bore of the head
facing toward the cupped grinding wheel.
Put the parallel holder into the head with
the appropriate bush and set the cutting
edges as for the drills. Set the primary
clearance on 2 and 3 flute centre cutting
slot drills to 8deg. - 11deg. For four flute
end mills non centre cutting, the clearance
is bdeg. - 8deg. | used a secondary
clearance of 15deg. Set the sub table

to give 0.5deg. - 1deg. concavity. Note
that on two and three flute slot drills one
tooth will extend over centre. The adaptor

A

Photo 21. End vew of a thinned point,

normally used for this is the parallel holder
and bushes mentioned above. The reason
| use the parallel holder and not the ER
collets, is because with the locating piece
fitted to the adaptor | can easily remove
the cutters and accurately replace them

if further grinding is required. One of the
disadvantages with developing machines
“on the hoof”, is you make things and
then think of better ways of doing it. If|
had bought the ER collets first | probably
wouldn’t have made the parallel adaptors,
they can only be used for grinding the

end faces; the cutter run out using bushes
is too great to enable the cutters to be
ground along the flutes. The disadvantage
with using the collet holder is the cost of
the collets, and the universal head must
be removed from the bracket for close
inspection of the cutter, although this is
not a big job, with only the universal head
to be unclamped and reset.

Grinding along the flutes
Grinding the end teeth is relatively easy,
grinding along the flutes is somewhat
trickier, especially with smaller cutters.
Large cutters are easy; | have ground

a 100mm diameter slab mill between
centres and grinding 12mm end mills

and slot drills isn't hard. However, as

the cutter gets smaller it becomes more
difficult to follow the support finger. Also
the grinding wheel must be moved away
from the cutter for the return stroke. As |
use a dial indicator to indicate the position
of the harizontal slide (the grinding wheel
infeed), it is easy to zero the indicator for
each grinding pass and then back off the
wheel for the return stroke. An alternative
approach is to use some form of rocking
halder. Such a holder is shown in Graham
Howes web page. www.homepages.mch.
net/howe/WorkshopTools.htm

Setup

The cutter must be held in the collet adaptor
which is free to rotate in the universal

head. The support blade should be ground

WIDTH OF LAND
FOR SMALL CUTTERS

= ~—0.50

Fig. 13

1.50

ANGLE OF CUTTER HELIX

|-——120.16
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Photo 22. The support ﬁnger.
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Photo 25. The zero setting line.

as shown, Fig. 13 shows the kind of thing
required. For large cutters the support can
be the full width of the blade, but must be
cut down as shown for smaller cutters. The
support finger | use is shown in photo 22.
My previous article showed the support
finger in use when grinding a large slab mill.
For this operation it is necessary to remove
the indexing plunger from the universal
head. The %in. chamfer | machined on the
universal head is to provide clearance for
the support finger. | use the plain wheel for
grinding along the flutes and this should
be angled to about 5deg. so that the wheel
cuts on the corner, photo 23. When setting
the support height, it should be set so that
the end cutting edges are horizontal when
the cutter contacts the wheel, photo 24.
When using the plain wheel it is necessary
to know the height of the wheel above the
height of the cutter, to obtain the correct
clearance. | use the block shown in photo
25 to set the wheel to centre; zero the upper
dial indicator and use this to set the wheel
above centre according to table 1, taken
from the Clarkson handbook, to obtain the
required clearance angle.

For grinding smaller cutters | use the
adaptor shown in photo 13. The adaptor fits
in the universal head and the table is held
stationary by bringing the table stops
together. The adaptor is slid through the
bore of the universal head; it must be a
good smooth fit with minimal shake. (A
commercial unit for industrial machines is
available which uses an air bearing). When

October 2009 www.model-engineer.co.uk

oto 4. Cutting edges must be horizontal.

Photo 26.Grinding a ream. )

using this adaptor | fit the stop collar to give
the length of grind and start grinding at the
highest point of the cutting edge (nearest
the shank), and draw the cutter across the
wheel against the support, | find this gives a
better result with smaller cutters below
8mm than moving the table and trying to
rotate the cutter at the same time.

Cutters with chipped corners
Occasionally, the corners of end mills

or slot drills are chipped. One way to

gain useful extra life from them without
grinding too much from the end teeth is to
grind a chamfer on the corner to remove
the chip or excess wear. When doing

this | set the universal head to 45deg. on

RELIEFS AND CLEARANCE FOR SPIRAL FLUTE CUTTERS Table 1
FOR 150mm DIAMETER GRINDING WHEEL
Primary Clearance Secondary Clearance
Height of wheel Dia of cutter Height of wheel
centre above centre centre above centre
of cutter of cutter
20.6 3tob 41.3 Metric
0.813 0.125to0 0.187 1.625 Imperial
15.9 6to 12 30.2 Metric
0.625 0.2_5 to 0.5 1.188 Imperia_!
12.7 14 to 16 27 Metric
0.5 0.562 to 0.625 1.063 Imperial
11.1 19 238 Metric
0.438 0.756 0.938 Imperial
9.5 20to 25 238 Metric
0.375 0.751t0 1.0 0.938 Imperial
7.9 28 to 100 19.1 Metric
0.313 1.0 to 4.0 0.75 Imperial
39



Photo 27. The ground end of a ream.

the table, grind the primary clearance to
10deg. and secondary clearance to 20deg.
setting 15deg. on the universal head and
5deg. on the wheelhead.

Grinding reamers

Taper shank reamers can be ground in the
Morse taper adaptor, photo 6 (MEW issue
154). The universal bracket is set to 45deg.
on the table and the universal head set to
decline 10deg. -15deg. photo 26. Engage
the plunger in a hole on the indexing ring
and release the grub screw. Set the reamer
cutting edges horizontal and tighten the
grub screw. The ground reamer is shown
in photo 27. The rings | made all have

12 holes, Looking through my collection
of reamers, those up the in. diameter

Photo 28. Grinding a turning tool chip breaker.

have 6 flutes, reamers %in. diameter and
above have 8 flutes. When these are to
be ground, a new indexing ring will be
required, or alternatively, a stop for the
flutes rigged up on the table.

Note that machine reamers are only
ground on the lead angle, | have very few
hand reamers and so have not attempted
to grind these. The largest machine
reamer | have is 16mm which could easily
be ground in the Morse taper adaptor.

Grinding single point square
tools (lathe, shaper, ekc)

As | stated earlier, | have modified

this fixture in order to grind radii. This
modification involved making a new
swivel base and support block to create

Fig. 14
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sideways adjustment for the tool blank
in order to set the tool to the correct
position for forming a radius. | have
also added fine sideways adjustment

in order to accurately grind a full form
radius on the end of a grooving tool. In
use the blanking plug is removed from
the pivot and a setting rod is positioned
in the pivot. The flat on the setting rod
indicates the pivot point on the fixture.
The tool holder is pulled back against
the screw plate, and the tool clamped
into the fixture with the nose of the

tool against the setting rod and the tool
centred using the engraved line. The
setting rod is removed, the support
block clamped, and the radius set by
putting a suitable sized packing piece
behind the toolholder {I use drills).
When using this method | did not find it
accurate enough to centre the radius on
an existing radiused grooving tool so |
made a setting gauge, Fig. 14 based on
a micrometer head which gave much
more satisfactory results. | added a
positioning screw to the screwplate in
order to obtain accurate adjustment to
the setting gauge. | also added the side
adjustment for accurate centring. If you
are just grinding simple lathe tools, then
the setting gauge and adjustment are
not required. | made the setting gauge
fine adjustment etc. for completeness.

| dislike doing a job without covering
all bases.

When grinding square tools such as
grooving tools the tools are set to 90deg.
on the fixture and the clearance angle
obtained by setting the sub table to the
required angle. Note: if grinding both
sides of a grooving tool it will be
necessary to grind on the RH and LH side
of the cup wheel, it may be necessary to
reposition the fixture along the table in
order to grind both sides of the tool.

If your requirements are just grinding
simple lathe tools then the adaptor shown
in photo 12 is all that is required. This
adaptor can also be used to grind
chipbreaker grooves in the turning tools,
photo 28. Note that in this case the
universal head is bolted directly onto the
table as was the case for point thinning.
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MAKING A

PINSTRIPING TOOL

o

e e —

Photo 1. Traditional draughting p
will handle paint as well as ink.

rom the outset, it must be

stated that | make no claim to

skills in these processes which

really only come after much

research, experiment and most
of all practice. Hence the purpose of this
article is to acquaint the reader with a
number of tools and techniques and
offer a design for a home brewed wheel
lining tool. Lining is something which
| have encountered on a handful of
occasions over many years, applied to
cars, motorcycles and models. Several
techniques have been employed, which,
by and large, have yielded acceptable
results. If you are after an “exhibition
finish”, then you either need to spend
a good deal of time developing your
technique, or bring in an expert. For
further reading, | recommend two sources
of invaluable advice and guidance on the
subject, Chris Vine's excellent book “How
(not) to paint a locomotive” Ref. 1 and
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en and compasses

the mini bible by Robert Shephard, “The
Finishing Touch” Ref. 2.

Nowadays, coach lining on cars is
usually applied by means of appropriately
coloured tapes of the correct width or
combination of widths. After respraying an
MG midget in 1972 we looked at the car
and decided that a gold coach line would
improve the appearance. Our makeshift
solution was to apply two parallel lines of
masking tape spaced about 8mm apart,
then brush paint along the gap between
them. Not long after that we discovered
body lining tape. Also around that time,
involvement with a competition Mini,
meant bringing in a professional
signwriter who was able to give us perfect
lettering and graphics using only brushes.
| wonder how many of these skilled
specialists are around today?

Involvement in model engineering
created the need (around 1980) to apply
lining to a 7% gauge Scot, and my hazy

Dave Fenner thinks
about lining and
pinstriping

6

o
5
|

LEmm 24mm 0.6 wm El

1.&mm 08mm 0.8 mm

recollection is of various methods,
certainly including a draughting pen,
pheto 1 and | think, brushing between
masks. The pen has also been used on 00
gauge locos. One tool rated highly by
Chris Vine is the Bob Moore lining pen,
where paint is applied via a hypodermic
size tube.

More recently, after repainting the
Rickman motorcycle, | wanted to add
some lining to the petrol tank. At the
model engineering shows | had often seen
the Beugler pin striping tool being
demonstrated but felt that the cost of one
of these was hard to justify for a single
project. Other cheaper wheel tools are also
on the market, and one of these, the
StripeMaster, photo 2 was purchased. In
his book, Chris Vine comments on
unsatisfactory experience with a cheap
wheel tool, when compared to a Beugler.
Not having tried the Beugler, | cannot
make a comparison, but with no
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Photo 7. DeVilbiss spray gun large

enough for vehicle respray work.

significant practice, | did manage to line
the tank with reasonable results, photo 3.

In the model scenario, we tend to think in
terms of “lining”™ - painting thin lines as a
small scale reproduction of what the
professional locomotive painters applied
to the full size version. In the automotive
field, there is not only lining, but also
more general customising artwork
decoration using techniques such as
airbrushing and pinstriping, where an
individual artist’s talents may come to the
fore. Here the intent is not to recreate a
replica of a historic design, butto
embellish a vehicle with a unique artistic
addition. Tools for such activities may be
brushes, photo 4, airbrushes, photos &
and 6 and sprayguns, photos 7 and 8.

it is always interesting to discover that
acquaintances have talents, hidden so to
speak, under the proverbial bushel. One
such is Pete Crawford, based just outside
Perth, {(www.celticcustom.co.uk) who |
came to know as an expert on car repair and
refinishing. Only when you dig a little
deeper do you find that when time permits,
Pete's real passion is for more artistic work.
Photos 9 and 10 show the “pop” rivets
airbrushed onto the side of his van.
Musicians also appreciate customised
equipment and Pete was commissioned to
apply a Wallace tartan finish to a drum kit
for the band “Nazareth”. Other
commissions include guitars and the more
to be expected cars, bikes, and helmets. The
brushes shown in photo 4 are a selection
used by Pete for brush pinstriping.
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Photo 5. Badger 200 airbrush is a low to mid range device.

Photo 6. Coopo
high quality item.

Photo 8. Grifo Minispray has various
paint containers and is ideal for
models and motorcycles.

Lining tools

Pens

The draughting pen and associated

com passes would have been in regular
drawing office use for ink work until the
Rotring style of pen became available. The
earlier type can equally be used to apply
paint and will give a line of consistent
width, the width being determined by
adjustment of the blades. | found that
good old fashioned Humbrol (oil based)
could be used straight from the tin. The
pen was loaded by stroking a paint filled
brush across the inside of a blade, so that
the outside blade surfaces remained clean.
It is possible that some thinning might be
required for very fine lines.

Brushes

Those shown in photo 4 differ from the
typical artists brush in that the handles

are relatively short and the bristles long
and very fine. The “fluffy” ones are those
which have not yet been used. After use
and cleaning, these brushes are oiled for
storage using neatsfoot oil or similar. Using
brushes for lining work really does require
a level of skill | do not pretend to have.

Spray guns

These would not be used for striping, but
for general background cover; two guns
are shown in photos 7 and 8. The larger is
a professional grade DeVilbiss, suitable for
vehicle respray work, while the smaller is a
budget product from Anglo Scot Abrasives,
which is more suited to motorcycle and

is airbrus
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model finishing. It can be seen that the
pro gun has two adjustments, one to
control the amount of paint delivered,
while the second varies the shape of the
spray fan between a circle and an ellipse.
The single adjustment on the Grifo gun
controls paint flow. Here the spray pattern
is fixed as circular, this being preferred for
applications such as motorcycle frames.
Currently the entry lewel Grifo costs just
£24-99, and a dual control version is now
available for just a few pounds more. Do
not be fooled by the low price, these guns
can deliver a quality finish.

As can be seen, several sizes of paint
container are available for the Grifo, and
having a selection can make colour changes
easier and reduce paint wastage. It goes
without saying that serious spray work
requires a fair amount of air, which should
be clean and dry. Hence a compressor has
to be chosen whose size must be adequate
for the spray gun, and the air should be
passed through a filter regulator.

Airbrushes

Like the spray guns, the two airbrushes
depicted are also representative of two
levels of complexity. The Badger 200

is a single action bottom feed, internal
mix device, where the elements of the
specification indicate:

1) That the trigger action is effectively
on or off, paint flow being set by the
knurled collars.

2) That the paint is drawn up from below.

3) That the paint and air are mixed inside
the airbrush.

In contrast, the older Conopois is dual
action, side feed, and internal mix. The
principal difference is that as the trigger is
pressed further, so the flow of paint
increases. Hence a skilled operator can
produce a greater variety of effects with
this tool. According to the leaflet, lines
down to about 1.6mm are possible. For an
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Photo 9. Pete Crawford’s van.
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Photo 10. Close up of airbrushed rivet
detail shows three dimensional effect.

airbrush, the volume of air required is
considerably less than for a spray gun,
and for small jobs may even be supplied
from a pressurised can (available from
model and art shops). For the inventive
hobbyist, it is possible to use a car spare
tyre as a source, but a small compressor is
a better option. Photos 11 and 12 show a
couple of types of compressor.

Wheel tools

The essential feature of these tools is

a knurled wheel which projects into

the paint reservoir. Paint is picked up

in the serrations, carried around and
then deposited on the work surface. The
width of the line is determined by the
thickness of the wheel and will normally
be slightly wider than it. The Beugler tool
has a detachable head and the entire head
assembly is specific to the line width.

The StripeMaster shown in photo 2
scores on price and also because it comes
with a variety of wheels and spacers.
Setting up the StripeMaster for a given
line width involves selecting the wheel
and then adding the requisite spacers to
ensure that paint does not leak down past
the wheel.

The origins of the Beugler striping tool
are based very much on automotive
applications in 1930's America, where, in
Los Angeles, Mr S.B. Beugler had set up
Beugler Auto Reconstruction. In 1933 he
invented, then a couple of years later,
patented the now famous tool which bears
his name. Coming back to working on
models, it occurred to me that the Beugler
tool, while considered the “Rolls-Royce”
of its type, was intended from the outset
for 12in. to the foot applications, and it
might be interesting to explore whether a
smaller version might be made in house.

Photo 11. Small compressor for airbrush.

Photo 12. Better quality compressor has
small receiver and pressure cut off switch.

Photo 13. Home brewed wheel lining tool.

The result was the gadget shown in photo
13 and described below. Being fairly slim,
it can be held somewhat more like a pen.
The total component count is just seven
parts, three in the head and four on the
paint reservoir sub-assembly.

Head

The starting point is the wheel and here

| chanced upon some reject stainless
steel components which featured a
tightly toleranced straight knurl of 12mm
diameter, which | was able to slice off at
about 3mm thickness. | suggest you start
with a piece of “zin. (12.7mm) diameter
brass or aluminium bar and turn down
to about 11.5mm diameter. Then apply

a straight knurl and drill 3mm diameter.
Face and part off to give the thickness

. 16.00

] 10.00 [

12.7
/—Q 0
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FIG.1 HEAD
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you require. Aim for a knurled diameter
of 12mm. The body, Fig. 1 is a short piece
of %in. (16mm) square aluminium, faced
to length, in which a 'zin. diameter flat
bottomed hole is cut with a slot drill. Next
the hole for the spindle is drilled through
3mm diameter.

Now comes the tricky part. We aim to cut
a slot just wide enough for the wheel and
just deep enough so that it can be mounted
on the axle and spin freely. My first thought
was to use a 3in. (76mm) diameter slitting
saw. However, using my standard arbor
and cutting to the depth required would
have needed a dedicated fixture and this
was very much an experiment. Using a 5in.
(127mm) cutter allowed me to grip the
work in the vice and rotate the job around
to the correct angle.

Examining the layout in a CAD drawing
and calling up the relative dimensions
established that after setting a position by
just grazing the cutter against a 3mm drill,
photo 14 the table would be moved
7.07mm to achieve the correct depth. Using
the hole as an effective reference position
should eliminate problems due to
inaccurate positioning. If your knurled
wheel does not measure exactly 172mm in
diameter, then adjust the slot depth
accordingly. My trial wheel measured
0.130in. {3.3mm) in thickness, and as the
slitting saw was just 0.0625in thick, it would
therefore take three cuts. My first attempt
ended in failure due to the order of taking
the cuts. If a slitting saw is not “fully
loaded” it may cut slightly off square. This
resulted in a slot which became slightly
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Phot 4. Cutter is rotated backwards by ha and the table
advanced so that it just touches the drill.

FIG.2 BODY
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narrower towards full depth. The solution
was to take the two outer cuts first then
remove the waste in the middle.

The remaining component is the
spindle, simply a length of 3mm diameter
stainless or brass rod lightly knurled at
one end so that when pushed in by hand
it sticks in place. Photo 15 shows the
head components, and photo 16 shows
how the wheel protrudes through and
picks up paint.

Paint reservoir

The reservoir body, Fig. 2 is nothing more
than a 145mm length of aluminium tube
%in. OD by 16 gauge, {12.7mm by 1.6mm
wall). It is faced to length, deburred and
then given a slot at one end so that when
fitted into the head, the slot clears the
wheel, allowing free rotation. | cut the slot
quickly with a junior hacksaw and then
filed to clean up. No doubt a neater job
could be done on the mill. Ideally we would
have a very light interference fit between
the body and the head. My simple and
perhaps slightly agricultural solution to this
was to squeeze the tube lightly in the vice
making the end a few thou elliptical. This
then gave the desired push fit.

The rod is made from more of the 3mm
rod used earlier, each end being threaded
M3 then touched lightly with a file to
remove burrs raised by the die at the end
of the threads. Two parts, the cap and the
knob, Fig. 3 are made from '%in. (12.7mm)
diameter aluminium bar. Both are simple
turning jobs. Nylon rod was used for the
piston, Fig. 4 turned to fit the inside
diameter of the body. | have not machined
nylon sufficiently often to become an
expert, but do offer the following in this
context. The 8mm hole was drilled first and
then the OD reduced to size. Due to the
flexibility of the material, the solid diameter
was turned to a diameter somewhat less
than that around the hole. Thus it became
possible to produce a piston with
effectively two diameters at one setting.
The thin wall section gave a seal, while the
solid gave clearance. The final ops were to
drill and tap the M3 thread and part off.
Photo 17 illustrates this group of parts.

Assemblar

Apart from Loctiting the cap to the body,
itis a simple matter of locating the wheel,
fitting the spindle and then screwing the
rod to the piston, passing it through the
body and screwing on the knob.

Materials

Over recent years there has been a shift to
the use of water based paint. Apart from art
type acrylics, | have no experience of using

Photo 16. Inside view of the head.

Model Engineers’ Workshop



these. The materials selected for making
the wheel tool, have been influenced by
what was available in the scrap box. My
guess is that they will be fine for both
oil and water based paints. The obvious
alternative material would be brass.

In use

When | purchased the Stripemaster, the
paint recommended for use with it was

a brand intended specifically for this sort
of application (also signwriting, lettering
etc.). The same paint was used here for
an initial trial. It is relatively thick and
therefore does not run through the fine
gaps at the wheel. Photo 18 shows the
result of a few freehand swipes using
some scrap hardboard. If the wheel is
held vertical, then its full width is in
contact, and the full width line is the
result. If however it is slightly canted then
the line becomes narrower. With practice
it should be possible to bring lines to
near pointed ends.

Areas for improvement

Both the Beugler and the Stripemaster
have provision for a guide bar so that the
tool can be run along a rail or edge set on
the job. Mark two will have a little extra
meat at the top of the body to locate such
a feature.

This device was concocted with the
Beugler concept very much in mind. Thus
for a different line width, a new head
would be made i.e. three components.
When using the Stripemaster, a thinner
wheel may be fitted provided that the
width is made up using the shaped spacer
plates. It is likely that the same idea might
be employed here too. My untested
thought is that a spacer might be quickly
made from plastic, brass or aluminium
sheet (say1.0 to 1.5mm thick), to allow the
use of a narrower wheel, It should be
noted that the spacer must project through
the slot beside the wheel thus blocking the
path against paint leakage.

Ref. 1 How (Not) To Paint A Locomotive
by Chris Vine is available from

www. my hobbystore.com

Tel: 0844 4122262,

Ref. 2 Robert Shephard, “The Finishing
Touch” is available from Phoenix Precision
Paints Ltd. PO BOX 8238, Chelmsford,
Essex CMI1 7WY United Kingdom

www. phoenix-paints.co.uk

Tel: +44 (0)1268 730549

Photo 18. Test pieces by unskilled operator.

Photo 17. Four components make up the paint reservoir.

FIG. 4 PISTON (NYLON)
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AN INTRODUCTION
TO SUPERGLUES AND
ENGINEERING ADHESIVES

Mike Haughton takes a look at
the basics of polymers used as
adhesives in engineering.

hawve tried to keep the chemistry in

this article at a very basic level, just

sufficient to illustrate the principles.

Then | will deal with three specific

adhesive families, which find uses in
our home workshops, photo 1.

Monomers, polymers

and initiators

We are all pretty familiar with a whole
range of plastics these days. Love them
or loath them plastics get just about
everywhere. In many applications they
have replaced metals because they are
lighter, sometimes cheaper and can be
readily moulded into very complex shapes
when hot (thermoplastic) or become solid
when heated in a mould (thermosetting).

A few everyday examples should, | hope,
explain the terminology and technology,
and then I can move on to specific
products that should find a place in your
home workshop.

That translucent, waxy white, plastic
food cutting board in the kitchen may well
be made from Polyethylene, a
thermoplastic polymer, and will have the
following recycling symbol moulded into it
somewhere, Fig. 1. LDPE means Low
Density Polyethylene. LDPE is inert to
most chemicals and softens at about
115deg.C.

LDPE is made by polymerising ethylene,
a gas, boiling point -103deg.C, (modern
name ethene) like this, Fig. 2. Read the
equation from left to right. The starting
material, a monomer ethene is
polymerised by a free radical initiator to
form the product, a polymer called
polyethene. The actual polymerisation
process goes as follows. An initiator is
added which thermally decomposes
{breaks down) to yield radicals which are

DOUBISUINS
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hor 1. Engineering adhesives.

highly active fragments of itself. A radical
immediately adds to a monomer molecule
and several thousand monomer units are
then very rapidly added, one after the
other, in a chain reaction to make the poly
(ethene) chain, with the production of a lot
of heat. The polymer contains 2000 to
20,000 monomer units. (Note: HDPE, High
Density Polyethene is made by a different
polymerisation process which | won't
cover here.)

Low density polyethene is not quite the
linear molecule indicated by the structural
drawing, Fig. 2 as it has about 30 random
branches for each 1000 Carbon atoms of
the polymer. Visualise short branches on a
tree to get an idea of the structure.

The polymerisation of ethene, our

example, is actually very difficult to carry
out in practice and requires very high
pressures of 1500 to 3000 bar (yes they
use massive piston compressors to get
these pressures!) and an added initiator
that thermally breaks down at the
polymerisation temperature of 300deg.C
to provide a source of free radicals. The
polymerisation isn't very efficient and a lot
of un-polymerised ethene monomer has to
be recovered at the end and recycled back
to the starting point of the process.

The key chemical structural feature
(group) of most monomers that polymerise
with free radicals is the C=C double bond
(alkene). Ethene is the simplest example
but if we add more chemical groups to one
end of the double bond it makes free

Fig. 1

LDPE

Fig. 2

HoC = CH,

MONOMER

ETHENE
ETHYLENE

vy

RADICAL ADDITION POLYMERISATION
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46

Model Engineers’ Workshop



radical polymerisation much easier to carry
out. The monomer methyl methacrylate is
shown in Fig. 3. This monomer can be
virtually 100% polymerised by a free
radical catalyst at atmospheric pressure
and well below its boiling point.

Poly methyl methacrylate is the chemical
name for the well known plastic Perspex®
or Lucite®. Methyl methacrylate monomer
is a liguid boiling at 100deg.C. Poly methy!|
methacrylate starts to soften at about
100deg.C and has excellent resistance to
Ultra Violet light (UV) and a high refractive
index, hence its use in aircraft canopies,
lenses and light fittings. Commercial Poly
methyl| methacrylate can have an average
formula weight of well over 1 million, that
is >10,000 monomer units in the polymer
chain.

Methyl methacrylate belongs to the large
family of acrylate monomers which are
common components of engineering
adhesives. Acrylate monomers are so
readily polymerised by free radicals that
they are normally supplied with a
polymerisation inhibitor deliberately
added to improve their shelf life.

Inhibitors

A few parts per million of some inhibitors,
when added to an acrylate monomer,

will stabilise it against polymerisation by
grabbing any free radicals that are around
and hence stop short the growth of long
polymer chains. The presence of air
(oxygen) greatly enhances the efficiency
of inhibitors which explains why most
engineering adhesives are supplied in
bottles that are not full; they normally
have an air space at the top. Absence of
air is termed anaerobic and this term is
often applied to some adhesive systems
that polymerise when air is excluded e.g.
Loctite® types.

Some inhibitors are highly coloured and
can often be seen pink, or green in the
formulations.

The use of inhibitors greatly extends the
shelf life of adhesive monomer systems.
You can also help by storing the adhesives
at low temperatures (in the fridge or
freezer). Why? At lower temperatures
impurities in the monomer are less likely
to decompose to vield those radicals
which start polymerisation.

Co-polymers

Polymerising a mixture of different
monomers to yield a co-polymer is a
very common technique applied by
development chemists to produce
polymers with properties tailored

to specific properties for a specific
application. This is where the “Black Art”
takes over. Formulators will do their best
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not to disclose the exact compositions
they use. One disclosure that may give an
insight into the hazardous components

in a formulation is to read the Health

and Safety Data Sheet for the product. In
Europe this is the SDS or in North America
the MSDS. As a user you have the right to
a copy of the SDS and these can often be
found on the manufacturer’s website.

Branched and

cross-linked polymers

All the polymers described so far are
mostly linear chains that get their physical
properties from being entangled like a
jumbled pile of long pieces of string.
When the final polymer is required to

be rubbery, tough and low in solubility
e.g. a gasket material, formulators will
often incorporate monomers that are
multifunctional. Multifunctional monomers
have more than one polymerisable group.
Common systems employ di-methacrylates
or urethane methacrylates. The polymers
that grow in two or more directions
simultaneously can rapidly become

very branched or have bridges between
polymer chains (cross linked). They have
exceptionally high molecular weights. The
old name for cross linking when applied to
rubber was “Vulcanising” where natural
rubber, a linear polymer with double
bonds, was heated with sulphur. Think of
automotive rubber tyres, rubber hoses etc.

Toughened Adhesives

This term is usually used when very small
particles of rubber are blended into the
adhesive with the objective of adding
resistance to flexing and preventing the
propagation of cracks in the set or cured
adhesive.

Fillers

Adhesives with added inert solids find use
as fillers, e.g. car body repairs or filling
defects in castings before painting. It is
often called "bondo”™ in North America.
In the model aircraft world hollow micro
spheres sometimes called micro balloons
are often added to adhesives in order to
reduce weight and improve gap filling
when working with materials such as
structural foams. Micro spheres are
usually glass or ceramic.

Adhesives with metal powders added as
fillers are often used to repair casting
defects or even machined surface damage.
Google “Moglice”® for more information.

Aliphatic Adhesives

This term wsually indicates that the
developers have added a monomer that
reduces water solubility, increases oil
affinity and increases flexibility.

Health and Safety
Most monomers are toxic, irritant,
sensitising and flammable. Please consult
the Safety information (SDS or MSDS)
that the manufacturer has a duty of care to
provide to the user before you use these
products. Read the Hazard descriptions
and follow the use recommendations.
Maost polymers are such large molecules
that they pose few human safety issues as
they won't penetrate through tissue in the
way monomers will. Polymers are often
biologically inert. E.g. Aircrew from crashed
planes were often found to have dormant
Perspex® fragments under their skin and
even in their eyes long after the crash.

Heating adhesives

Polymers often have quite poor temperature
stability so polymerisation can be reversed
by heating and this can be very useful to
aid disassembly of components previously
“glued” together. Some polymers like
Perspex® can be thermally decomposed
back to their starting monomer(s), a
process used commercially to recover
value from poly methyl methacrylate scrap.
e.g automotive tail and stop light covers.
However, most other polymers thermally
decompose to small molecules that are

not the original menomers and these
decomposition products can be highly toxic
and volatile. Beware if you intend to use
heat to break a “glued” bond, do it outside
and with very good ventilation. See later
notes on Superglues.

Well, now that you have survived the
heavy technical stuff it's time to apply your
new knowledge to three real systems that
might come within the scope of your
home workshop.

Adhesive Class1: Superglues
CA; Cyano; Krazy glue
Superglue is pretty amazing stuff. Apply a
drop of Superglue to the joint area, bring
your component parts closely together
and within seconds a fairly strong bond
is formed at room temperature without
the addition of an initiator. Magic! A
full strength bond is developed within 2
hours and the bond is waterproof and oil
resistant. How does it do that?
Superglues belong to the Cyano Acrylate
(CA) family and the menomers have the
following chemical structure, Fig. 4.

Fig. 4

You will notice the cyano group, Fig. 5
which makes the C=C bond we saw earlier
so susceptible to polymerisation that even
water, actually the hydroxyl ion, in the
atmosphere or on the surface of the
components becomes the polymerisation
initiator. There are no free radicals
involved so no initiator is deliberately
added. It is a true one pack adhesive and
very convenient to use.

Fig. 5

Famously, superglue sticks human tissue
to itself and to the superglue tube very
fast. We have all done it! Not so bad to
deal with on your fingers but serious in
the eyes, mouth and other body parts!
Lots of jokes here, supply your own! Care
is needed.

Fortunately the super glue bond can be
broken by adding a solvent for the cyano
acrylate polymer. Internet accounts
frequently quote acetone (nail varnish
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remover) as a good de-bonder for cyano
acrylate. | find that acetone isn’t very good
on super glue, so for cleaning fingers and
breaking bonds it's a good idea to invest in
a purpose designed de-bonder for the type
of glue you are going to use.

You MUST NOT USE Acetone anywhere
near the eyes or mouth.

The use of acetone on some plastics is
highly undesirable as it may soften the
plastic or cause it to fail later due to micro
cracking of the surface that acetone has
been in contact with.

| have been told that a much safer, but
slower de-bonder for superglue on skin is
olive ail. (Cooking Qil) | have tried it and it
certainly works for cleaning fingers, if a
little slow.

Many plastics are difficult to stick
together with adhesives and a traditional
method of improving adhesion (peel
strength) is to flame the plastic surface
lightly with a gas torch before applying the
adhesive, see Ref. 1. A more modern
approach is to use an “activator” or
“primer”.

There are some plastic surfaces that
require the use of a primer (usually
containing toluidine) before the superglue
is applied. Some manufacturers call these
primers “activators”. The surfaces to be
glued are first lightly moistened with the
activator, then the superglue applied then
the components brought together.

Several Superglues

Most manufacturers offer a range of
Superglues. Photo 2 shows a small part of
the range from FiveStar Adhesives, Ref.

2. You will notice several viscosities (thin,
medium and thick) a de-bonder and an
odourless grade in this photograph.

By changing the R group in the cyano
acrylate chemical formula, Fig. 4 itis
possible to change the properties of the
monomer and the adhesive. In most super
glues R is ethyl (C2) but medical superglue
is octyl (C8) and the odourless variety is
alkoxy alkyl. | find that thin superglue is
fine where you want the stuff to penetrate
a close fitting joint but the application can
be difficult to control. (It rapidly flows
everywhere and seems attracted to
fingers.) For model making and some
engineering applications | find the thick
variety is most useful and will stick most
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Photo 3. Drill
extension with CA.

Photo 4. Stub mandrel a pulley.

metals provided that any oil or cutting
fluids have been removed first. | use the
thick stuff where | might previously have
used tin lead soft solder for temporary
assemblies, e.g. photo 3, a drill extension
and photo 4, a three step PolyVee pulley
super glued to a stub mandrel for turning.
Note the mandrel has slipped during
roughing machining in the chuck. The
glued joint didn't fail. | always mark the
position of chuck jaw 1 on the mandrel so |
can return it to its original position should
slippage occur.

Breaking these temporary superglue
assemblies can sometimes be done by
placing in the freezer. When really cold the
glue may then become brittle enough to
break with a hydraulic press. Alternatively
a de-bonder can be used or, most severe
of all, and for metal parts only, gentle heat
from a gas torch. Superglues (and most
other adhesives) loose strength as the
temperature rises and taking the joint
above 150C will usually soften the
adhesive sufficiently to twist or press the
parts apart whilst they are still hot.
Softening usually occurs long before
decomposition of the polymer gets going.
One has to be cautious with heating CA
adhesives as toxic decomposition
products will be formed by any of the
cyano acrylate family. Do it outside and
stay up wind.

Cyano acrylate monomers are very
smelly, unless you have the low aodour
alkoxy alkyl variety. Methyl (C1) and ethyl
(C2) cyano acryates have quite low boiling
points and high vapour pressures and

your exposure to their vapour is a risk.
Once in the nose, throat and lungs the
vapour will polymerise on moist tissue.
The high vapour pressure of Methyl cyano
acrylate is used to advantage by scene of
the crime investigators to visualise
fingerprints, body fluids etc by exposing
them to methyl cyano acrylate vapour.

A small proportion of the population can
become sensitised to cyano acrylate
adhesives. Read the safety information
before you use the product, wear
disposable gloves and avoid inhalation etc.

Some of the model plane builders use
CA mixed with baking soda (sodium
bicarbonate) powder to repair foamed
plastic aircraft parts. This definitely works,
but please be careful; the reaction of the
two materials is very heat producing,
exothermic and hence CA vapour
producing.

Similarly, if you clear up a spillage of CA
with a cotton cloth it can catch fire due to
the heat of polymerisation initiated by the
cotton. Wool containing cloth does
something similar.

A few thou ht? on
degreasing before gluing

Metal machined surfaces should be
regarded as contaminated with oil. None of
the adhesive types described here like oil.
It slows setting and weakens the adhesive
bond to the metal surfaces. It used to be
common practice to clean with chlorinated
solvents and then dry the joint with paper
tissue before drying and assembling

with adhesive. Since the availability of
chlorinated solvents is now close to zero
(ozone depletants), for small components

| usually use warm water plus washing up
liguid in a small ultrasonic bath, wash with
clean water, air dry and finally chemically
dry with ethanol or acetone. Larger
components can be repeatedly wiped
clean with either of these two solvents or
a proprietary degreaser designed for the
adhesive can be used.

CA Conclusions

If you haven't used CA in your workshop
I'm sure there are applications where it
can bring benefits. CA adhesives are much
cheaper than they used to be and | would
advise starting with a small bottle of a
medium viscosity grade with a well known
brand name, rather than the no name
cards of 10x1gm tubes for £1 variety. This
CA adhesive will set outside and inside a
joint and can produce strong thick bonds.
It seems to work on all metals and most
plastics and rubbers if you use a primer, It
seems to work well for joining elastomer
drive belts and making nitrile “O” rings.
Model makers use CA extensively to
assemble all sorts of materials. They
rarely have close fits, e.g. studs, bearings
etc to contend with and use the stuff as

a convenient “tack it together” adhesive.
There are many grades of CA available for
specialised applications should you need
them. Thoroughly recommended, have a
go. See Refs. 2, 3 and 4 to aid selection.

Adhesive Class2: Anaerobic
Engineering Adhesives

Most readers of this magazine will know
these materials as Loctite®, a company
now owned by the Henkel, Ref. 3. As the
“anaerobic” name implies, this group of
adhesives polymerises when air is excluded.
The adhesive formulation is supplied as
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Photo . Loctite® anaerobic adhesives.

a mixture of monomers (often a mix of
methacrylate esters) plus an initiator and

an inhibitor, all in one formulation. They are
one pack adhesives, photo 5. Apologies to
Loctite; these grubby bottles are the ones |
am using in my workshop and are quite old
so the packaging styles and grades may not
be current.

Anaerobic engineering adhesive
formulations normally contain a peroxy
initiator (a hydroperoxide) that is stable in
the bottle but when in contact with a metal
surface starts to break down catalytically
into free radicals and if no air is present
these will initiate the polymerisation
process as described earlier. Clearly, the
metal surface shouldn’t be contaminated
by oil or the initiator won't “see” the
metallic surface and the hydroperoxide
won't decompose.

If we were to measure the strength of the
metal to metal bond in the assembled
parts with time, we would find that there is
a delay of several minutes before any
honding starts, This relates to the free
radlicals being grabbed by the oxygen/
inhibitor system. Once the inhibitor
systern has been consumed
polymerisation commences and can be
seen by a gradual increase of the bond
strength. Several factors affect the cure
speed, which may take up to 72 hours to
develop maximum strength.

Temperature: Over the range 5deg.C to
40deg.C the usual chemists’ rule of thumb
applies, increasing the temperature by
10deg.C doubles the rate of cure.

The metals being bonded

Some metals, e.g. stainless steels,
aluminium alloys and passivated metal
surfaces are slower to bond because they
don't decompose the initiator as efficiently.
Consult the manufacturers’ literature; there
could well be a special grade for the
materials you are planning to bond.

The bond gap
Unthreaded components with a joint gap of
0.05mm (0.002in.) will dewvelop maximum
strength hours quicker than one of 0.15mm
(0.006in.) and possibly days quicker than
one of 0.26mm (0.01in.). Also the wider gap
joints will never achieve the same strength
as the 0.05mm. You will notice that
adhesive outside the joint won't set at all
and you can wipe the excess away. This is
unlike CA, where the entire adhesive sets.
At one time anaerobic adhesives were
marketed for engineering applications as if
they removed the skill needed to produce
accurate fits, especially press fits for
bearings, studs, shafts etc. Far from it,
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anaerobic adhesives need an accurate joint
gap, as indicated above, to work well.
Some older references describe Loctite
joints for “components” attached to shafts
with close fitting areas to “centralise the
shaft” and less well fitted central areas to
hold the anaerobic adhesive. A well
designed and accurately made parallel
shaft will centralise with the adhesive in
the joint gap, provided the gap is of the
order of 0.05mm (0.002in.)

Activators
Long cure times and wide joint gaps can
be overcome with an activator. Clean the
joint, apply the activator then apply the
adhesive then assemble. However the
use of activators tends to reduce the final
bond strength.

Having made a successful bonded joint
several factors affect its long term strength.

Temperature

Most anaerobic adhesives will have lost
50% of their strength at 150deg.C. This
isn't permanent if the heating is brief
and the original strength will return on
cooling. Try visualising toffee that melts
when hot and sets again on cooling.
Most adhesive joints heated to 250deg.C
can be disassembled quite readily so we
shouldn’t plan to secure boiler fittings with
these adhesives!

Anaerobics tend to have better thermal
strength than CA, but as always there are
high temperature CA grades available if
you look for them, Ref. 2.

Heat ageing

Joints held at 120deg.C for a thousand
hours will have permanently lost some
of their strength when returned to room
temperature. The polymer is degrading
slowly with time.

Solvents

Once cured, Anaerobics have good
resistance to engine oil, brake fluid, petrol,
water, ethanol etc. For confirmation search
the manufacturers’ product information.

Surface preparation

| have previously described the desirability
of removing oil and grease from surfaces
to be bonded. Another important aspect is
surface roughness. Abrading the surfaces
to be bonded is usually advantageous.
Grit, sand or plastic bead blasting usually
work, but if you don’t have access to any
of these good old fashioned fine wire wool
followed by degreasing works well for me
in the majority of cases.

A Huge range of products

One has to feel sorry for the suppliers

of engineering adhesives to our home
workshops. There are now so many
manufacturers. Loctite® no longer has a
monopoly and most manufacturers supply
a bewildering range of products aimed at
different applications. Typical applications
include stud locking and sealing, bearing
fitting and nut retaining. The rear
horizontal bar and the vertical column

in the Quorn tool and cutter grinder bed
castings can be secured with Loctite®;
porous castings can sometimes be sealed
with a low viscosity wicking anaerobic
adhesive. Don't expect your supplier

to stock more than one manufacturer’s
adhesive range, and probably not a full
range at that.

Conclusions

These anaerobic engineering adhesives
definitely have a place in the home
workshop if you are working with metal
components. Make sure you get some
degreaser, activator and de-bonder for the
metals you are going to bond. For one off
temporary assemblies for machining | find
CA more convenient.

Adhesive class 3, epoxy

Most will know this class as “Araldite®"”
Ref. 5 a trademark now owned by
Huntsman, but first commercialised by
Ciba®. Epoxy resins and adhesives are
two part systems, Ref. 6. You have to
mix a Resin and Hardener before the
addition polymerisation commences.
The polymerisation process does not use
free radicals so no initiator or inhibitors
are involved. The resin componentis a
pourable low molecular weight polymer
containing epoxy groups. An average
molecular weight below 700 is common.
The epoxy group is drawn as Fig. 6.

Fig. 6

H H

The hardener used to be a poly amine but
| notice that fast epoxy resins now add a
poly thiol as well. A poly amine contains
several -N-H groups and a poly thiol
several -S-H groups.

Thoroughly mixing the two components,
resin and hardener, allows the amine to
react with the epoxy rings to form new
bonds. The molecular weight of the mix
rapidly increases and the large numbers of
reactive groups ensure that the resulting
polymer is high molecular weight and
heavily cross linked. The final cured epoxy
resin is very resistant to water, solvents,
oils and can be machined if necessary. It
will often be possible to drill and tap the
cured adhesive and special filled grades
are available with a number of metal
powders incorporated into the resin.

The UV stability of most epoxy resins isn't
great, they tend to darken and become
brittle on long exposure to daylight so you
might want to consider a two part
polyester resin as an alternative system.

Because epoxy systems are two part the
user can play tunes with the proportions
of resin and hardener. Increasing the
hardener proportion (the polyamine which
smells like rotting fish, Poly Thiols also
smell pretty disgusting) can accelerate the
cure time but usually leads to a lower
strength resin. To make the product more
"goof proof” many DIY rapid epoxy resins
are supplied in two parallel connected
syringes, photo 6. Using the two syringe
packs restricts the user’s ability to vary the
resin to hardener ratio.

Perhaps a better user tactic is to warm
the mixed resin to accelerate it's curing.
Warming the premixed resin and hardener
brings the added benefit of lower viscosity
and easier application without loss of
strength; it also allows air bubbles to
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escape from the mixed resin. Warming
should be cautious. 10deg.C will double
the rate of cure, 20deg.C will accelerate
the cure rate x 4. Resins that have been
cured at higher temperatures develop
higher final cured strengths.

The relatively high viscosity of the
uncured mixed epoxy dictates that it isn't
going to be a good choice for small
clearance assemblies. | regard and use
epoxy resins as structural adhesives
making them somewhat complimentary to
the Anaerobics detailed earlier.

Epoxy as a structural adhesive
The adhesion of epoxy resins to all
manner of surfaces is extremely good
provided the surfaces are clean, dry and
free from oil and grease. Activators or
primers are not usually called for, but
check the manufacturers application notes
if you are attempting to bond something
new to you. Please see my earlier
comments regarding surface preparation.
Abrading (wire wooling) the surface of
metals often gives a stronger bond. Epoxy
resins have proved useful in bonding
aircraft alloy components and many a
loco frame and tender have been riveted
in place and glued with epoxy to seal

the parts permanently. | can remember
long ago securing an alloy plate into the
base of a Westbury “Centaur” gas engine
base casting to form a fuel reservoir with
Araldite.

The cured Epoxy resin is tough and long
lasting. As with all these families of
adhesives, formulators have the ability to
change the proportions and compositions
of the hardener and resin component to
arrive at specific final cured resin
properties. Your use may require high
bond strength, high peel strength or shock
load toughness. | can only suggest that
you search for a suitable product, Ref. 3
being a good starting place.
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Temperature
stability
My experience has been
that “Rapid Epoxy”
— products, although
B convenient, don't have

as good a bond strength
and don't have as good
temperature stability when
cured compared to slower
curing epoxy products. The
rapid types seem to have
useful temperature ranges
of roughly -50deg.C to
+60deg.C.

Some epoxy products are
available with better long
term high temperature
stability. 120deg.C with
occasional excursions to
150deq.C seem OK for the
non rapid types. Silicone
epoxy resins are available
for those with deep pockets,
which can be used up to
300deg.C.

- Hardanar

Epoxy putty

Photo 7 shows a couple of
Epoxy Putties. At first glance
these don't look like two
component packs, but in
fact they are the hardener
and resin extruded into
concentric cylinders, like a sausage roll.
To get the putty to set you cut off the
quantity required for the job and kneed
the components together. The metal
epoxy contains metal powder and | find
it particularly suitable for filling defects in
castings. The cured putty can be sanded,
drilled, tapped etc.

Potting

Cured epoxy resins have good electrical
insulation properties and are frequently
used to pot or encapsulate electronic
assemblies. The end result is usually anti
tamper and anti vibration. Should this
type of use interest you, searching one of
the electronic suppliers website e.g. Ref. 7
could provide answers.

HARDENER

Mixing and clean up

Obviously it makes good practical sense
to only mix the quantity of epoxy putty

or adhesive required for the job in hand.
Small disposable plastic pots or sheets

of polythene and wooden sticks (lollypop
sticks) are ideal for mixing the two part
adhesives. Remember you are mixing two
quite high viscosity liquids and the two
parts will tend to form thin layers rather
than actually dissolve in each other. It
pays to shear mix the two components
between two flat surfaces e.g. a flat
surface and a spatula to get good mixing.
Similar to mixing paint or printers colours
with a doctor blade.

Unhardened resin can usually be
removed with methylated spirits (ethanol)
from contaminated surfaces and tools. The
hardened resins are difficult to dissolve
and you will have to resort to a specialised
adhesive remover.

Other adhesive classes

| have only covered a small number of the
available adhesive classes (chemistries)
in this short review. The objective was to
explain the basics. | have left out more
adhesive classes than | have described
but the object wasn't to write a text
book. Write to Scribe a Line should you
want more information or to add your
comments and experiences with using
these products. B

Email mikehaughton@btinternet.com

References:

Ref. 1. Workshop Practice Series No 21
ISBN 85486 048 8

Ref. 2. www.starlocadhesives.com/
products.htm

Ref. 3. www.henkelna.com/index.htm
Search the website for the Adhesives
Sourcebook.

Ref. 4. www.loctiteproducts.com/

Ref. 5. http://en.wikipedia.org/wiki/
Araldite

Ref. 6. http://en.wikipedia.org/wiki/Epoxy
Ref. 7. www.uk.rs-online.com

and search for epoxy

METAL
EPOXY

EXTRA STRONG
BONDS METAL TO METAL

Photo 7. Epoxy Putties.
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TRADE COUNTER

Please mention Model Engineers” Workshop when talking to advertisers’.

Dremel model
335 plunge router
attachment

This router attachment is designed to

be used with Dremel power tools. It
includes a fence and a circle cutting guide.
The router takes cutting tools with 3.2
(14in.) shanks. Dremel supply cutters as
accessory items.

New Dremel
stockist

MyHobbyStore Ltd. are now stocking
items from the Dremel range. You can
find them at http://www.myhobbystore.
com/g/32/Specialist-Tools.html

The basic Dremel 300 series in plastic
case is only £37.99 +P&P You can find
many more model making tools on the
website.

Dremel model
670 Mini Saw
attachment

This little saw attachment is designed to
be used freehand. The blade is 31.8mm
(1'%:in.) diameter. It is designed to cut

thin sheet using both hands to hold the
Dremel. It should only be used so that the
saw blade is cutting material on the up
stroke only.

Dremel model 231 shaper/router table

This shaper/router table again takes the
Dremel drill and can be used to shape or
rout the edges of components. It can also
be used as a small drum sander by using
the %in. and 'in. abrasive drums available
as accessories. The table can be extended
if required by the use of a homemade
wooden false table.

DREMEL

shaper/Router Table

231-32

Oberfrﬁsentis(:h

Table de fraisage/defoncage

Freesbankhulpstuk
™ i

[
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28%_ 395, 398, 780

October 2009 www.model-engineer.co.uk

51



FIRESIDE READING

The Professional Approach
To Model Railways

by John Wylie THE PROFESSIONAL
ISBN Number 978 184425 679 2 CHTO
AILWAYS

This book is a 220 page manual
from Haynes Publishing. At
first flick through | put it to one
side to review one day. Having
picked it up again a few weeks
later and looking through

it properly, it is quite a well
presented book with plenty of
information inside. Although
mainly black and white, there
are some colour photos inside.
At first it appears to be model
railway layout based rather
than scale model railways but
as | looked through, | found the .
architectural model section, the John Wylie
wiring section and kit building

sections very interesting. So, beginner or more advanced,
this book is well worth a read if you are into model railways
in any way.

Order through your local bookseller
or online at www.amazon.co.uk

Detailing & Modlfylng
Ready-To-Run

DETAILING & MODIFYING
locomotives In READY-TO-RUN LOCOMOTIVES

OOGauge Volume 1 L0
by George Dent | -

ISBN Number 978 1 84797 093 0

This book is written by George Dent who
is the resident Model Maker at Model

Rail magazine. He has been working with
scale models for over 20 years. This is
volume one and deals with improving
ready to run locomotives of diesel and
electric prototypes. Volume 2 due out later
this year will cover steam locomotives.
However, back to Volume 1. The book has
192 pages and is in full colour. The first

chapter is about reference material and then there is the usual opening chapter

on tools and materials. The book covers repainting, adding different name and
number plates and making detailed cab interiors. There is also a chapter on
cosmetic surgery and another section deals with changing the wheels. This is
an interesting book for the so called modern image modeller but as diesel and
electric motive power has been around, in bulk, for at least 60 years, | think
perhaps the term modern image is now irrelevant.

This book is available from The Crowood Press, The
Stable Block, Crowood Lane, Ramsbury, Wiltshire
SN8 2HR www.crowood.com
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Narrow Gauge By The
Sudanese Red Sea Coast
by Henry Gunston

ISBN Number 1 871980 46 1

This book is

slightly larger than

A5 and comprises NARROW GAUGE

70 black and BY THE

white pages of SUDANESE RED SEA COAST
narrow gauge THE TOKAR -TRINKITAT LIGHT RAILWAY
railway photos AND OTHER SMALL RAILWAYS

and text. This

HEMNRY GUNSTON

book is probably
more suited to
the narrow gauge
devotee than the
casual interest of
the narrow gauge
enthusiast.

Plateway publish
a range of railway
and industrial
transport history
books.

Published by Plateway press,
Taverner House, Harling Road, East
Harling, Norfolk, NR16 2QR

Tel: 01953 717498
www.plateway.co.uk

Steam Power
by Brian Solomon

ISBN Number 978-0-7603-3336-5

This book is
slightly wider
than A5 and
has 192 full
cover pages.
It includes
more than
200 photos
of preserved
steam
locomotives
from North
America and
Europe. Itis
basically a
coffee table
book that
you can pick
up, look at a
few photos
and then put
back down for the next time.

The book is available from
www.amazon.co.uk
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Please mention Model Engineers” Workshop when replying to advertisers’.

Professional Airbrush
Techniques
by Vince Goodeve

ISBN Number 1-929133-28-6
Available from Grantham book services

This is a 144 page
full eolour book Professional

of around A4 rb h
et Airorush Techni ues
onto metals (a Ve ;&3’

motorbike). It
gives details of

10 designs with
each step fully
documented from
the initial design
through to the final
clearcoat. Vince
shows how to set
up shop, mix paint :
and cut and use i
masks. If you ever e
wanted to paint + Sets up His shop
monsters or skulls, [IESseles
this book will show mﬁ:r&:m
you how to do it. = & =

\hil‘ui‘l

How To Master Airbrush
Painting Techniques
by JoAnn Bortles

ISBN Number 13: 978-0-7603-2399-1

Available from Grantham book services
This book is totally different MOTOREOOKS RIS
from the previous one in that i T Mastar
it uses a lot more in the way }Al(’ th) 10 .\f‘ager ti

of masks and templates. It irbrush Fainting
also goes into selecting and TEChnlques

using a vinyl plotter to make %

templates. It starts off with a
chapter about selecting basic

and materlals then goes

on to show you how to do
different designs on the usual
motorcycle petrol tank. |

found it an interesting book
although | will almost certainly

never paint or embellish a
motoreycle.

= TR
- _ g A
: A .
- Chssuing. P
ey
+ Mpwtaraa, MJIWIJMM'\—--

Grantham book services

Isaac Way, Alma Industrial Estate,
Grantham, NG31 9SD

Tel: 01476 541000.

IN OUR

INIEXT

Coming up in issue 156, on sale 2 October 2009

LEARN HOW TO:

MAKE REPLACEMENT
LABELS FOR
MACHINE TOOLS.

MAKE D BITS AND
FORM DRILLING TOOLS.

SEE A COMPLETE STRIP
DOWN AND REBUILD OF
A TOM SENIOR MILL.

October 2009 www.model-engineer.co.uk

(Contents may be subject to change)

DON'T MISS THIS GREAT ISSUE - see page 10 and subscribe today
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SCRIBE A LINE

Evening classes
Scarborough and district Model
Engineering Group who meet at Yorkshire
Coast College on Tuesday evening 7 - 9 are
short of members for the autumn session.
For further details please 01723 362537 or
email gdegh@yahoo.com.

Please do not contact the College direct.

Ted Fletcher Scarborough.

Harrison M300 and

a dynamic converter

| note with interest the article by Ken
Wilson on converting this lathe to run
from a 240v AC Inverter power source. |
too recently purchased the same model of
lathe from RK International Machine Tools
of Erith (an excellent com pany too). Like
Mr. Wilson's it was an ex-college machine,
ten years old and in very good condition,
bar some worn paint and slight marks on
the front of the chuck jaws. It had been
supplied by RKI to East Surrey college

in 1999, and still had all the original
documentation.

When buying my M300 | too pondered
on the best way to power it. Initially, |
thought an inverter drive would be best as
| already had converted our Myford Super
7 to inverter drive (by Newton Tesla) and
found it to be superb.

However, on getting the M300 | changed
my mind. Despite being an electronics
engineer with some 40 years experience,
one look at the wiring in the electrical
compartment in the left hand pedestal
convinced me that a dynamic converter
would he easiest and quickest,

As Ken Wilson describes, it's a bit more
than just changing the motor taps from 415v
to 240v. The electrical cabinet is not highly
accessible in order to get at the wiring. Also,
the various contactors in my M300 were for

Knurling - a reply
| note that once again the ‘Pontiff of
Geneva' has come out from the East
in a blaze of glory to educate us mere
mortals and dangle the fabulous baubles
of the exalted before our eyes. | have
done a quick and dirty search through
the ME & MEW indices for his work and |
find that apart from a surprising number
of letters of criticism and pontification
there does not seem to be any great
opus of the sort of work - ‘Duke of
Edinburgh Award” standard - that |
would expect from such a superior being
clearly possessing equipment beyond
the dreams of avarice.

| draw your attention to the comments
of sundry well known people who held
critics in the distain they richly deserve:
Brendan Behan - playwright suggested
that they were like Eunuchs in a harem
and added a few further pithy remarks

415v only, and could not be adapted to 240v,
as was the transformer for the low voltage
lighting {which | note is missing from the
pictures of the M300 in the article). This
transformer can be seen in the top left of
photo 4 on page 22 issue No 154.

As | didn"t want to spend a great deal of
time re-wiring the lathe, after all | bought it
so that | can build a 10%in. gauge Terrier
tank loco, | opted to go down the
converter route,

Of the two types of single to 3-phase
converter, the static type are cheaper, but
will eventually blow the motor windings
through over voltage at start up, so |
decided to use a dynamic converter

IR0

The Transwave converter.
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that don’t belong in a family magazine.
Several philosophers and yet other
playwrights have commented that “those
who can do, those who can't - criticise”.
At least ane literary gent said that they
were “Lice in the Locks of Literature”.

| await with interest for a concerted
effort by this being to fill the pages of
this magazine with articles imparting the
knowledge that we all clearly are in
desperate need of. Perhaps an in depth
article on all aspects of Knurling so that
we are all raised in our standards,
howewer it is first necessary that he
update his info as the detail and photos
that appear in the letter are possibly
rather out of date.

Peter King, New Zealand

In the interests of free speech and non
censorship, | have printed this letter in
its entirety. Ed.

(supplied by Transwave), despite it being
more expensive. It does make a bit of
noise, but I've mounted it on resilient
mountings and once the lathe is running it
cannot be heard at all.

The biggest problem | had was finding
some 256 Amp mains cable and a suitable
isolator switch and mini-circuit breaker. How
| remember the latter as an apprentice and
what they're like now was two different
things! The solution was eventually found
from an isolator switch and MCB from the
Farnell Electronics catalogue and duly wired
in. The MCB was a type D which is rated for
motor use. The Transwave converter is on a
purpose built trolley, so that it can be moved

The Harrison M300 lathe.
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YOUR CHANCE TO TALK TO US!

Drop us a line and share your advice,
questions and opinions with other readers.

around if need be. At 70Kg the converter is a
bit too awkward to manhandle! One photo
shows the trolley before putting the
converter on it, and another with it in place
behind the lathe. Also a picture of the M300;
you can just see one wheel of the trolley
behind the lathe. Cables from the converter
to the lathe are protected by shaped cable
covers where they cross a walkway.

Brian Jones by email

Remagnetising
| recently acquired a magnetic chuck
which appears to have lost its pulling
power. Does any reader have experience
of or know how to remagnetize the 23
internal magnets which each measure
40x22x8mm. All responses to gd4egh@
yahoo.com or telephone 01723 362537.
Ted Fletcher, Scarborough.

Painting aluminium

The first thing that's essential is to
degrease the aluminium. You can do this
with solvents - | often use acetone as a
degreaser as | buy it in bulk for cleaning
up before glass-fibre layups - often that's
handy for a small part. However, it's

just as good to use detergent (although
anecdotal evidence suggests some brands
are better than others).

Wash in dishwashing detergent and rinse
thoroughly. Wear gloves to ensure no
fingerprints are left on the part. After
washing, the part must support an
unbroken film of water. Areas that the
water film will not cover indicate grease.
The part must be washed and rinsed again
until the water “sheets” evenly and
completely over the surface.

Before painting

| have used zinc chromate primer

from LAS Aerospace for some of the
aluminium parts in my Europa homebuilt
aircraft project, but it doesn’t seem to get
quite as good a grip on the metal as etch-
primer. | have not used either the single-
pack or the 2-pack etch primers supplied
by LAS Aerospace. Instead | found a

local independent car spares shop which

WRITE TO US!

We would love to hear your comments &

questions and also feeback about MEW

' THE STAR LETTER OF THE MONTH WINS A WORKSHOP PRACTICE BOOK

stocked a single-pack Teroson Etch
Primer aerosol, 500ml for £13. The code
is 15492P and it's made by: Henkel Loctite
Adhesives Ltd, Watchmead, Welwyn
Garden City, Hertfordshire AL7 1JB
Tel: 01707 358800
www.loctite.com

Rowland Carson, by email.

Lathe clutter
In the articles by Jayne Reeve, which |
am enjoying, mention is made of clutter
on the top of the lathe. This prompts
me to offer a cheap solution. The use
of a domestic baking tray placed on the
top of the lathe will hold all the bits and
pieces that are placed there and should
it be necessary to change the belts, the
tray can be lifted off as one. The trays
come in all shapes and sizes and they
are also useful as drip trays and cleaning
baths. They can be picked up from car
boots and similar, but be careful if you
remove one from the kitchen! Another
source of useful bits is the stainless
springs and balls from the tops of
domestic cleaning trigger bottles. A few
minutes with a mini hacksaw will soon
release the required item.

lan Varty, by email.

Overalls
| wear dust coats when in the workshop
and bits of swarf get into the pockets, so
before leaving the workshop at the end
of the day, | have a small but powerful
magnet in a plastic bag, which | run around
inside the pockets, its quite amazing the
amount of small particles which | fish
out that would otherwise finish up in the
washing machine. | place the magnet and
plastic bag over the waste box, take out the
magnet from the bag and the swarf falls
away into the box. | clean up the bench and
workshop floor from time to time the same
way but with a larger magnet and plastic
bag. Of course the idea is only applicable
to ferrous metal.

Ted Fletcher, Scarborough.

Bandsaw problem

Some time ago | purchased a small
bandsaw mainly for cutting sheet
material including wood, plastic and
metal. Overall results have been very
satisfactory and | am well pleased with it.

However, on attempting to cut straight
across a workpiece the cut tends to veer
off at about 15 degrees from the desired
line. | assumed that something was out
of alignment, but on reading a few books
on the subject it appears that this is a
well known phenomenon of bandsaws.

Gear hobbing

| first got interested in gear hobbing for
my telescopes when | came across a
copy of “Complete Metalworking” by
R.H.Cooley. | built a hobbing machine
from reworked parts of an old shaper.
The hobs | made | relieved with a lathe
attachment similar to that presented by
Giles Parkes MEW No 57, April 99.

The hobs produce good results but have
a tendency to impact as they cut largely on
one segment.

On page 102 of Gears and Gear Cutting
by Ivan Law he mentions the advantages
of spiral gashing the hob. This is a
comment made in other publications as
well and as this would mean more hob
teeth in contact with the work at a time it
should result in smoother cutting and a
better finish. My problem is how to relieve
a spirally gashed hob. If a reader could
point me in the right direction | would be
much obliged.

| have been receiving MEW for a number
of years and when it arrives | never fail to
find something to learn or admire.

Trevor Webster, by email.

Trevor Webster's tele scae.

One book even suggested measuring the
offset and making a template to
compensate for this.

My questions are, firstly, what causes
this bias; the saw band is a closed loop
but it is well supported by ball races
above and below the cutting area.
Secondly, if the above is correct, is the
offset constant regardless of the material
being cut, the band speed and the feed
rate? |If not, the template mentioned
above is of limited value!

Dr John Nelson, Leeds.

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

MyHobbyStore Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent

BRé OEL. Alternatively email: david.clark@myhobbystore.com

October 2009 www.model-engineer.co.uk
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SCRIBE A LINE

Jowitt Poppet Valve engine

| read with interest your comments in the
editors bench MEW, No154 re materials
for pistons and liners. My Branch of the
Hobby is Stirling engines and | have little
experience of Steam engines (which

is what | presume your Jowitt poppet
valve engine is?). However | suspect the
temperature at which the working cylinder
lives in is not much different.

| would personally not expect any
problem with Bronze in aluminium; | have
done this several times but usually the
other way round (to lighten the Piston). |
have also used steel and cast iron liners
successfully but preferably the other way
round again e.g. a very much thinned
down steel or cast iron piston in an
aluminium bore.

What is also very successful is an
anodised aluminium piston in an
aluminium bore. | have not tried this so
far but have seen the results from
colleagues who have.

Again personally | would not consider
PTFE unless it is a loaded PTFE material as
the temp coefficient of standard PTFE is
dreadful, Rulon is better and also makes
excellent piston rings and seals. For my
engines | still think the old fashioned
leather cup seals take some beating being
very easy to make and they only dry up if
short of lubricating oil. They are probably
not suitable for steam, | just don’t know.

On a different subject may | say that the
articles by Jayne Reeve are absolutely
excellent to my mind? They may not be
projects we would all care to make but are
full of very useful information.

Geoff Bartlett,
Stirling engine Society, Birmingham

Readout spares

As a subscriber of MEW | am hoping

that you could ask the readers for help in
repairing/replacing my faulty DRO screen?
| have a jig boring machine with Newall
Spherosyn scales on the X and Y axes

to provide a Digital Readout. These are
connected to a Newall Digipac 5 reader.
The machine is approximately 20 years old
and | assume the DRO is of a similar age.
The scales/readout worked well at first but
have not been used for about 18 months.
After this period the digital readout
provided very erratic readings. | have been
told by Newall that the fault code seems to
point to an error on the key pad. However,
they no longer supply spares for this unit.

I would like to know if anyone has a
Digipac 5, or similar, for sale, that is
compatible with the Spherosyn scales.
This need not be in working order as it
may only be the keypad that is required to
restore my own unit to working order. Any
help would be appreciated.

Stephen McCordick, by email.

Using the faceplate

Regarding the excellent articles by Harold
Hall on the use of the faceplate, | believe
there is one very important point that he
has missed. When using the faceplate for
the first time it is advisable to take a light
skim across it as they are rarely if ever

56

Some more tips

A) For those who are plagued by rust, another tip from the woodworkers (apart from
grease and heavy oil), is to use Camellia Oil (Axminster Power Tool Cat 510018),
water thin and it does not transfer to the workpiece (wood). It is suitable for all fine

tools and metal surfaces.

B) Harold Hall mentions using two part adhesives but dislikes the heat necessary to
remove it. Use Araldite Rapid with too much hardener [+50%]. Clean the metals
with meths, apply adhesive and allow to set for an hour or so when you have
machined the part, using light cuts, apply a hard knock along the glue line using
a soft impact material (hardwood etc). The part should detach and the surplus
adhesive will clean off by light mechanical means.

C) On a Mini Lathe or any other machine with a non taper gib, an improvement is to
add a dowel in a reamed hole to prevent the gib from moving along its length, if it
moves it will ride up the screws and ball ends and actually stiffen the movement

which you do not want.

true. Similar treatment is also advisable
at two or three year intervals, depending
to some extent on the amount of use
it gets. Cast iron, which is the material
from which most faceplates are made is
notoriously unstable and will quickly warp
a little. Having said that, nobody should be
frightened of using a faceplate, following
Harold's advice it is quite easy to set one
up and if this is done properly the work
will be far more stable than it will be in
a chuck. It is also possible to apply soft
material to the clamping devices and so
prevent marking the work, something that
is not always so easy in a four jaw chuck. |
bought my Myford, which | am still using,
brand new for £38-10s-0d. It came without
chucks, which | could not afford and so
the first two years that | had it | only used
a faceplate for work holding. In that time
| built a 3%in. gauge locomotive, which
should give some idea of how useful a
faceplate really can be.

Stan Bray, Lincolnshire.

Ken Willson, by email.

Unknown surface grinder
| have been an avid reader of your mag
since its inception and follow keenly some
of the projects. | read your recent request
for more input on the “Scribe a Line
page” and wondered if you or my fellow
readers could put a name or date (or both)
to my latest acquisition, namely, a hand
operated surface-grinder of uncertain
vintage, kindly given to me by my good
friend Roy, who himself owns one of these
unusual tools. Mine came as a basket
case minus main shaft and rack & pinion,
but these | have since manufactured in
my very compact workshop at home,
generating much pleasure and experience
| might add. Both machines have war dept
brass number plates, the originals being
taken off. | am sending you two photos in
the hope that someone can put a name or
date to them.

Jeff Vines, by email.
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Dear Readers

| get a lot of pleasure putting together the
Model Engineer Specials. | select good quality
interesting articles for your enjoyment.

Pre order your copy now,

and it will be sent to you hot =

off the press.
I am sure you will find
p!enty msrde to interest you.

Dawd Clark Editor

__a;hot air engine and
| engines designed by

A ocomotlve design from
‘--Martm Evans

Edgar Westbury

m Workshop articles 1
pages of Model En

CONNNNS

THE BEST OF

EST.1898

www.modelengineer.co.uk
Autumn Special 2009

EXCLUSIVE =8
TO

A LOCOMOTIVE DESIGN
FROM MARTIN EVANS

I/C AND STEAM ENGINES
FROM EDGAR WESTBURY

HOT AIR AND
STEAM ENGINES
FROM STAN BRAY

WORKSHOP ARTICLES FROM THE PAGES OF MODEL ENGINEER

PRE-ORDER YOUR COPY TODAY!
buy online at my(;lobbystore or call 0844 848 8822

Phone lines open Mon-Friday, 10am = 2pm




HEADLINE SPONSORS:

H MODEL
ﬁg ENGINEER ENGINEER

MODEL ENGINEERS’

WORKSHOP

11-13 December 2009 e Sandown Park Racecourse

By popular demand this year’s Model Engineer Exhibition will be
returning to Sandown Park Exhibition Centre. The event promises

to be the premier event in the model engineer’s diary for 2009, with
hundreds of world class models on display and entered in the world
famous Model Engineer Competition. We also offer you the chance

to come along and visit the UK’s leading specialist suppliers, plus the
opportunity to meet the clubs and societies who help and support those
wishing to take up this fascinating hobby.

0 The world class Model Engineer Competition

> The SMEE Lectures

- The wide range of Club and Society model displays and working
demonstrations

= The UK’s leading trade specialist suppliers

> The workshop tools and equipment made
by model engineers

> The railway, traction engine and
stationary steam models

> The Stirling, IC and gas turbine
engine models

O Aircraft and marine models

FOR ADVANGCED TICKETS:

01689 899 210

TICKET HOTLINES OPEN MON-FRI, 9.00 - 17.30

www.myhobbystore.com

EXHIBITION OPENING HOURS: 10.00 - 17.00 FRI & SAT / 10.00 - 16.00 SUN.

LAST ADMISSIO HOUR BEFORE SHOW CLOSES EACH DAY.

=1

ms 1 or withdray



Hemingway Kits

_ provide a range- of

. uniquely practical
tooling and challenging
projects for the small"
workshop owner.

:} Top Designers with ]
proven designs | !
P - 4 -
{ ¥ Laser print 3D CAD"}
~ drawings with ifidstrated
construction =;not'e$

{"} Over 70/full material
kits to suit your
equipment

{_} Fast, friendly and

., knowledgeable service

H i
Hemingway Kits
| Road, Bridgnorth , -

Send £2
for our latest
workshop

catalogue or visit
our website

Inc.vat

Order No. 718225

Milling ™
System

Transformer, Compound Table,
Step Clamps and 5tand included

Engineered in Germany, these smaller size power tools and
accessories are unique in design and perfect E
for hobbyists working in miniature.

www.brimar¢.com/proxxon f_[ ~

Mm%

To view the full range of these quality
products, request a FREE copy of the

Proxxon catalogue — call 0300 100 1008
or email email@brimarc.com

OF BOOKS &
MAGAZINES FOR THE
MODEL ENGINEER

BUILDING STATIONARY ENGINES -BUY

MODEL STATIONARY & MARINE STEAM ENGINES by K. N. Harris
This book covers a range of engines from the simplest oscillating
engine to high-duty marine and small power enclosed engines. The
illustrations are mostly of model stationary and marine steam engines
built by the author. Points of general interest include reversing gears,
lubrication — a subject which has been largely neglected —and a
number of miscellaneous items (governors, lagging, splash guards,
drain cocks, feed pumps, stop valves, saddle keys, etc. etc.). First
published in 1958 and now reprinted. £14.95(C)
AND ANY THREE OF THE FOLLOWING BOOKS:
BUILDING THE OVERCRANK ENGINE ‘GEORGINA’ by Tubal Cain £6.95 (B)
BUILDING THE WILLIAMSON ENGINE by Tubal Cain £6.95(B)
MODEL STATIONARY ENGINES - Their Design & Construction
byH.Muncaster £5.95 (B)
THE EVOLUTION OF THE STEAM ENGINE by T. B. Mackenzie £5.95 (B)
BUILDING A VERTICAL STEAM ENGINE FROM CASTINGS
by Andrew Smith and Pengwern

BUY ALL forjust £30.00 POST FREE
4BOOKS  (USUALLY £39.00) ;i doe’ 1006 "
The George Thomas Collection:

MODEL ENGINEERS WORKSHOP MANUAL

The third book by this highly respected author will undoubtedly
become the 'bible’ for both novice and experienced alike, containing
over 300 pages on most aspects of machining processes and the
construction of a varied range of accessories for the lathe. £24.95 (E)

WORKSHOP TECHNIQUES

A companion volume to the author's Model Engineers Workshop
Manual, this book is a combined work comprising Building the
Universal Pillar Tool and Dividing and Graduating, fully revised and
updated and including new photographs and drawings. Over 300
pages, 200 illustrations and 300 drawings. £26.95 (E)

ORDER BOTH - £45.00 POST FREE (usually £56.80)
OR Workshop Techniques only - £25.00 POST FREE (save £6.80)

Please quote MEW 104 when ordering offer closes 10.10.09

BUILD YOUR OWN REFERENCE LI_BRAR\I’

In addition to hundreds of new and out. of_pflnt Mlode
Engineering books we can also supply |_rldw|dual I“IJ:S lor
volumes of Engineering in Miniature, Live Stear.n, Mode! :
Engineer, Model Engineers Workshup,_l'lurol uglczfl Jon;rh a
and over 150 other periodicals from rallway_s t.o al'rmla t :
Our Magland Section contains over half a million individua
issues - we're sure to have the ones you r!eed.

W hy not telephone or email your wants list.

£6.95(B)

Our Lathe Collection:

~ KnowYourLathe. AScrewcutting Lathe Manual £6.95 (B)
~ Lathework for Amateurs by F. J. Camm £5.95(B) |
A Man and His Lathe by L. H. Sparey £5.95 (B)
| Metalwork & Machining Hints and Tips by lan Bradley £6.95 (C)
Centre Lathe Practice £8.95 (C)
Lathe & Shaping Machine Tools by Duplex £5.95 (B)
Lathe Accessories - How to Make and Use them by Westbury £6.95(B)
Beginners Guide to the Lathe by Percival Marshall £5.95(B)
Workholding in the Lathe by Tubal Caine £6.95 (B)
Welding, Brazing and Cutting:
Welding & Cutting by J. A. Oates £6.95 (B)
The Practice of Arc Welding by W. Heigh £7.95(B)
The Art of Welding by W. A.Vause £6.95(C)
Soldering & Brazing by A R. Turpin £5.95(B)
Soldering & Brazing by Tubal Cain £6,95(C)

ORDER ANY 3 of our Lathe orWelding, Brazing & Cutting titles—POST FREE
Please quote MEW105 when ordering offer closes 10.10.09 Just £15

POSTAGE CODES (UK): A=85p, B=£1.20, C=£1.60, D=£1.95,E=£245,F=£4.90

NOW ON OUR SECURE WEBSITE
OR CALL our 24 hour orderlineon 01926 614101
or write to TEE PUBLISHING, The Fosse, Fosseway,
Nr. Leamington Spa, Warks. CV31 1XN.

Prices quoted UK only and subject to availability. Overseas customers
please enquire for postage costs.




¥ TRACY TOOLS LTD.@»

Unit 1, Parkfield Industrial Estate, Barton Hill Way, Torquay, Devon TQ2 8JG FREE

* Tel: 01803 328603 « Fax: 01803 328157 ° Credit Card Hotline: 01803 326430 S {711

ALWAYS AVAILABLE Website: www.tracytools.com email: info@tracytools.com
.

1. MODEL ENG TAPS & DIES SET (2 Taps each size) 'is x 40, %/ x 40, % X 40, "1 X 40, ' X 40, "0 X 32, 15 X 32, %5 % 32 | TAPS £20 SET DIES £20 SET
2 SPECIAL MODEL ENG. SET {2 Taps each size) /s x 32, /s x 40, *ha x 40, Vs x 40, he x 32, ss x 40, %32, s x 40 3 TAPS £24 SET DIES £24 SET
3. BA TAP SET (2 Taps each size) & BA DIE SET:0,1,2 3,4, 5,6,7,8 9,10 BA APS £20 SET DIES £20 SET
4 25 TPI TAP SET each size) & 26 TP] DIE SET (CYGLE OR BRASS THREAD) '/xx 26"« x 26, %, x 26 /s x 26, J: x 26 | | 7APS £20 SET DIES £20 SET
5. BSF TAP SET (2 each size) & BSFDIE SET: ¥¢. '/ Syp, Y5, Vs, i TAPS £20 SET DIES £20 SET
6. BSF TAP SET (2 Taps each size) & BSF DIE SET: *lie *ls.%s, o, 17 g TAPS £20 SET _DIES £20 SET
7. BSW TAP SET (2 Taps each size) & BSW DIES: 'y, %z, Vg, s, . Vg, Vg g | TAPS £20 SET DIES £20 SET
8 BSW TAP SET (2 Taps each size) & BSW DIES: ™/, /s, %s, Vs, 1" | TAPS £20 SET DIES £20 SET
9. METRIC COARSE TAP SET (2 Taps each size) & METRIC DJE SET:2,3,4,5,6,7.8,9, 10,12 m/m | TAPS £20 SET DIES £20 SET
10.  METRIC COARSE TAP SET (2 Taps each size) & METRIC DJE SET: 14, 16,18, 20, 22, 24 m/m § TAPS £25 SET DIES £25 SET
11, UNF OR UNG TAP SET each size) & DIE SET: 0 10 12 UNF or 1-12 UNC TAPS £20 SET DIES £20 SET
12.  UNF OR UNC TAP SET (2 Taps each size) & DIE SET: Vis %1s, "Ny, M1, %5, e, 'l g TAPS £20 SET DIES £20 SET
13, UNF OR UNG TAP SET (2 Taps each size) & DIE SET: %/, "Iy, s, Ty, 1" TAPS £20 SE] DIES £20 SET
14, __GAS (BSP) PIPE SET: s, s s, s, s (2 Taps each size) = TAPS £25 SET
15, METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES = DIES £25 SET
16, METRIC FINE PITCH SETS (6 Sizes from 14 - 24 m/m) TAPS & DIES . [ (6) TAPS £20 SET DIES £25 SET
17 ENDMILL SET (THREADED SHANK) ['s_“he. ls, s, %, s, la] or (mVm 3.4.5_6. 7.8 10,12 m/m] £25 EAGH SET
18._ SLOT DRILL SET (THREADED SHANK) ['s, "/, Vs, s, s, s, ') ot (m/m 3,4, 5.6, 7, 8, 10,12 m/m] £20 EACH SET
19, ENDMILL SET, . %5, ", 1" DIA, WITH *s THREADED SHANK TO HIT COLLET CHUCK. _ E2BSETOF4 |
20 COUNTERBORE SET (FOR SPOTFACING) ['/c, e, s, ss, '] £30 EAGH SET
21.  REAMER SET (STRAIGHT SHANK) ['Vs6, "2, "5, %2, Yis, s, s, Y, Ths, '] 01 [mim 2, 3,4, 5,6, 7, 8,10, 12 m/m) £30 EACH SET
A 5 SILE EN g - e S al K E6LOT
REAMERS (FOR CLEANING MORSE TAPERS) No.0,7, 20T @ E16 EA, No.3 @ £22. No.4,5,6 MA@ £35 -
Mg, “he; M £12
24, D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) ", 5, s, ss, s, The, Vs DIA £25 SET _
i 3 W s, - Tre (FINE TEETH) J"DIA @ £6 SET 2" DIA @ £5 SET
7. ! JILLS (No. 1 M7T) 10 VARIOUS SIZES UP 10 7 DIA @fi2
28.  DRILL SETS (HS) GROUND FLUTES, No. 1- 60A -2 @ £18, Yig - Yz 1- 13m/m @ £18, 1-6mimx.Tm/im @ £20 5- 10m’m @ £30 SET
DIAL GAUGES (W OR INIP) @ £70 EACH STAINLESS STEEL DIAL CALIPERS WUV OR TP @ £12 EACH MAGNETIC BASE @ £15 EACH
i Wt [ ' SET 1.5 @ £15 SET S  @f6EACH |
9, ERS - ALL S FON 2 OF - 120 DP, INCL. MODULE & CF. [ALSO STUE, B & SPROCKET CHAIN] PLEASE PHONE @ £18 EACH
30. TAPER PIN REAMER SET. Trs, “ot, T, 3, ', %2, "I, Yoe, s, re 10 PIEGE SET - SHEFFIELD MADE) @ £30 SET
32, LATHE TOOLS (SET OF 8) '/ SQUARE VARIOUS SHAPES == T e INHSS @ £15SET_ OR CARRIDE TIPPED @ £78 SET
33.__REVOLVING LATHE CENTRES, 1 MIT @ £18; 2,3 /T @20 DRILL GAUGES, WP, M/M , LETTER, NUMBER @ £4 EACH
34, DRILLS WITH '; SHANK " s, Y, 7, 1" DIA @ £18 SET DRILLS BELOW ', DIA @ 50p ALL SIZES COVENTRY DIEHEAD CHASES - ALL SIZES
|35, ID - HIGH SPEED DRILL BLANKS, UP TO '+ DVA, (CAN BE USED FOR BORING BARS, OR SMALL TOOLBITS @ £5
36, INDEXABLE TOOL HOLDERS '/, SHANK @ £10 EACH, WITH TIP [EXTRA TIPS £2]
37, PARTING OFF TOOLHOLDERS, COMPLETE WITH COBALT BLADE. T, @68, @ £13, 1, @ £18, 7 @14, 7, G £16 EAGH |
35._VARIOUS DRILLS, BELOW : DIA. 10 EACH. STUB, QUICK SPIRAL, SLOW SPIRAL, LEFT HAND, @ £5 EACH TYPE
40.  ROHM PREGISION DRILL GHUGKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR e @ E7, @ £8,°, @ E10
Also: Selection of Dovetail, Woodruffe, Ballnose, Goncave, Spotfacers, Broaches, Knurls, Carbide Centres, Cycle Taps & Dies, Boring Bars, Left Hand Tap & Dies, Milling BRITISH
POST/VAT Cutters, Reamers, Countersinks, Gear Cutters, Slitting Saws, Acme Taps, Diehead Chasers, Socket Reamers. These are available befween 50% & 75% off st price WARRIOR

|3 q1;] W Open: Monday to Friday 8am to 5pm  SAME DAY DESPATCH  Overseas P&P F.O.A. Send for new complete Gatalogue (Stamp Please) BRAN

G.L.R. DISTRIBUTORS L

SPEGIAL
OFFER

Materials and Castings for Boiler and Engine
Buy both together at ONLY
£265.00

Carriage FREE to UK mainland

Catalogue of all our products
included

TINA

1" Bore x 1.1/2" Stroke -Slide Valve
Length of Baseplate 12"

Diameter of Flywheel

Height 6" - Width 6"

Weight 4.1/2 Kilos

Complete, Drawings and Materials

MULTI-TUBULAR
BOILER KIT

Runs on Coal - Gas - Spirit

4” dia. x 16swg Copper tube -

' 8.1/2" high
25 5/16" x 20g Copper tubes
Firebox 3.1/2" dia.

(Hardwood base £15 extra) | 3.1/2" long
Unbeatable value at 0 : '{ ~ Working pressure 80 psi
this price £175.00 ==  £95.00 plus carriage
plus £8.50 £8.50 to mainland U.K.
carriage to & Set of 6 fittings
mainland U.K. = optional at £99.00
All prices plus carriage £4.00.
include vat i All prices
iHlustrati f i
mm;el;ss n?neaffzﬂw by nese e

our customers

Catalogue included offering our extensive range of Materials ® Tooling * Steam fittings ¢ Fasteners ¢ Adhesives etfc.
Plus our complete range of Charles Kennions Locomotive drawings and Castings

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

e Tel: 01327 878988 -~ Fax: 01327 876396 -+ E-Mail: petegir@btopenworid.com
Web site: www.modelmakingsupplies.co.uk Send 6 first class stamps for catalogue & Price List

OPEN TO CALLERS - Monday-Friday 9.00am - 5.00pm SATURDAY 9.00am - 12.00 noon
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MINI LATHE MINI MILL

available in metric or imperial

+ Powerful 550w motor

* 3MT with draw bar

+ Fine spindle feed

* Unique spring leaded plunger to
locate column in vertical position

* Table: 460 x 112 mm

+ Distance spindle to table 290mm

VARIABL ¢ spppr

| MINILATHE

+ Centre height: $0mm

+ Distance between centres: 300mm
* Tailstock taper: ZMT
+ 100mm leng tailstock base for added rigidity.
— Over centre clamp - quick action locking

¢ Digital rev counter

* Speed memory buttons

* Hardened & ground bedways 5
» Each lathe supplied with individual accuracy test report Ll .

£410.00

~ available in metric
or imperial

WMT240 VARIABLE SPEED LATHE

= Metric or imperial leadscrews and dials

= Centre height: 105mm

= Distance between centres: 400mm

* Tailstock quill: 2MT

= Range of spindle speeds: 50 - 2,200 rpm

= Supplied with 3 / & jaw chucks, fixed and
travelling steadies, faceplate

® Precision spindle on taper roller bearings.

* Metric/Imperial threadcutting

= Individual accuracy test report

Including free of charge drill chuek,
arbor, live centre and 5 piece lathe tool set.

L SCALE

Digital scale. Inch, metric and fractions. Magnetic counter.
575mm alloy scale, easily cut to suit specific requirements.

WMT 500 The Ultimate Combination Machine

—_—
——

|

+ Centtre height: 150mm

+ Distance between centres: 500mm

+ Power cross feed

+ Imperial/metric thread cutting

* Thread dial indicator

+ Fine feed handle and calibrated dial
for accurate milling

i * Machine can be used immediately

using standard accessories supplied

|

Wi

* Table size: 700 x 180mm
* Maximum drilling capacity: 16mm
+ Cross travel 175 mm
* Range of spindle speeds: 50~ 2,250 rpm
* Motor 600w
* Locks to head, column and slideways
+ Digital rev. counter
* Captive, self ejecting draw bar
« Digital depth gauge

pctvisstoimosst motel A FREE EVENT NOT TO BE MISSED! |-Ausmsismn
enginee_rs. wc:-:!d turnfers WA Rco OPEN WE EKEND * Scale traction englngs in s eal:n

= and their families. This * Guildford Model Engineer Society exhibiting
year we will be joined by 12th & 13th September part and finished models, also running their

i i i 16mm NG Garden Railway portable track.
College Engineering and J B Tooling. This year will feature wood turning demonstrations by Gregory : : _Y - : H -
Moreton together with The Surrey Association of Woodturners * Roy Darlington will be displaying his collection

demonstrating and discussing the art of wood turning. of Stirling engines.
Professional joiner demonstrating a combination waodworking | * SMEE will be on hand to discuss their
machine, planing, thicknessing, spindle moulding and slot excellent model engineer courses.
— morticing. :
— Many more models an display from clubs
= Huge savings on ‘cash and carry’ small engineering and wood- and model engineers.
= working tooling & machines. Attractive deals on machinery i . ;
purchases. Selection of ex demonstration, shop soiled and Warco engineers demonstrating turning and -
part exchange machines. Be early to pick up a real bargain. milling skills, also to discuss any technical matters =
All prices mc]ude VAT and U K manland delivery o Please rmg for our latest mfo packed brochure! = |




F We/come to GWR PrECiSion gféf

7y ok

LD,

GWR Precision specialise in precision
machining in all manfacturing areas
including toolmaking, motorsport,
machine manufacturers components, /
medical and now model engineering. [{/
Our new online model engineering
store will continue to grow over

the coming months.

If there are any items that you wish to
order that'are not in our.store, contact
us via email and we can get a quotation
for the‘items you require.

/ The Carl Aero Stlrlmg Eng ne

Vaimn Precision made in Germany
LTD Stirling Engine from £180

{ This LTD (Low Temperature Difference)
4 Stirling Engine runs on any warm or cold surface.

'\.ﬁ_- . These engines are a great gift for someone
@

who likes technology or physics.

Each engine is assembled and tested by
hand in Germany and comes in a high quality all

It simpl black gift box with black foam insert.
reqw res éu s};naH Our new Stirling engine range is

temperature available with a product launch
d;fferencef Discount of 10% for limited time only

: WWW-gWI’prCISIO“.CO.Uk
» For a quotation, please email a drawing to: sales@gwrprecision.co.uk

GWR Precision Ash Tree Cottage, Llangedwyn, Oswestry, Shropshire SY109JT ##
Tel: 01691 828010 or 07895 000156 .

 (kits for you to -
. SCTew together E

(Kkits for you to machine).

Stothert & Pitt :

s 4 | | . ~="2 " Mill Engine

pres <
g a model steam

a range of quality ey -
castings, laser cut parts, = & cogine has in general
'”“h_, - —

machine cut gears, bronze governor £21 7
balls, copper pipe, wood lagging, incVAT
comprehensive 99 sheet drawing pack, = ——
parts list, suggested fixings list and pre-cut bar si : g using ready machined,
Flywheel diameter 152mm, cylinder bore 24 : : preapamted parts

d Northern Ireland). - Full colour -~
: catalogue

Bird Industrial Park Long Marston Stratford upon Avon W: V37 8RP \ Still onlv £5

T 01789 721444 www.modelsteamenginesuk.com




The Workshop Practice Series (WPS) is a comprehensive list of
new and recently revised titles which have become standard

reference works for amateur and professional engineers.

Priced £6.95 each, plus p+p

1 Hardening, Tempering and Heat Treatment 22 Workshop Electrics - Alex Weiss
= Tubal Cain 23 Workshop Construction - Jim Forrest & Peter Jennings
2 Vertical Milling in the Home Workshop 24 Electric Motors in the Home Workshop - Jim Cox.
- Amold Throp 25 The Backyard Foundry - Terry Aspin
3 Screwcutting in the Lathe — Martin Cleeve 26 Home Workshop Hints & Tips - Edited by Vic Smeed
- 4 Foundrywark for the Amateur — Terry Aspin 27 Spindles - Harprit Sandhu
41?1?:5?3'5'52'%@”5 st 43 ;:;:‘l;:ll‘;,::lif- 5 Milling operations in the Lathe — Tubal Cain 28 Simple Workshop Devices — Tubal Cain
Stan Bray & Dnjm BOOK 6 Measuring & Marking Metals - Ivan Law 29 CAD for Model Engineers - D.A.G. Brown
7 TheArt of Welding - W.A. Vause 30 Workshop Materials - Alex Weiss
& Sheet Metal Work - R.E. Wakeford 31 Useful Workshop Tools - Stan Bray
9 Soldering & Brazing — Tubal Cain 32 Unimat lIl Lathe Accessories - Bob Loader
10 Saws & Sawing — lan Bradley 33 Making Clocks - Stan Bray
11 Electroplating - |. Poyner 34 Lathework: A complete Course - Harold Hall
12 Drills, Taps and Dies - Tubal Cain 35 Milling: A complete Course - Harold Hall
13 Workshop Drawing 2nd Revised Edition - TubalCain 36 Photo Etching - Brian King and Azien Watkin
14 Making Small Workshop Tools - Stan Bray 37 Diwviding - Harold Hall
15 Workholding in the Lathe - Tubal Cain 32 Tool and Cutter Sharpening - Harold Hall
16 Electric Motors 2nd Edition - Jim Cox 39 Model Engineers’ Workshop Projects - Harold Hall
17 Gears & Gear Cutting — lvam Law 40 Bearings - Alex Weiss
1% Basic Benchwork - Les Oldridge 41 Grinding, Honing and Polishing = Stan Bray
19 Spring Design and Manufacture - Tubal Cain 42 The Metal Workers' Data Book - Harold Hall

20 Metalwork & Machining Hints & Tips - lan Bradley 43 The Mini-Lathe - David Fenmer
21 Adhesives and Sealants- David Lammas

Order today at www.myhobbystore.com my{}'obbystope
or call 0844 848 8822 PHONE LINES OPEN 10.00AM -2.00PM (MON-FRI) -com

We also sell plans, back issues and binders - please go to www.myhobbystore.com to see our full range of products

WORKSHOP SOLUTIONS

The first book in a new series

ISSUE 1: Creating a

workshop and how to

| get the most out of a

. small space, from building

= your own workshop to space -/

® saving storage. A hands-on approach

| to specific woodworking-related

2 subjects. Also a numbered series that
& will build up into a valuable reference.

)

" o Available in most branches of
WHSmith & Borders

e Buy online at wm"'S"i‘I'obbysto_gg
e Or call 0844 848 8822




Al advertisements  will be  inserted
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There are no reimbursement for cancellations. Al advertizement must be pre-paid
The Busiess Advertisements (Disclosure) Order 1977 - Requires all adverisements
by people who sell goods in ®e course of business w0 make that fact clear
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MODEL ENGINEERS’

GH1224
Geared Head

VISIT OUR WEBSITE FOR FULL PRODUCT RANGE

* Huge range of accessories & tooling ¢ Please call for our latest

colour catalogue

WWW. toolco.co.uk]

Westward Road,
(Just 4 miles from Junct 13 M5 Motorway)

Phone for opening times before travelling

Unit 4, Ebley Industrial Park,
troud, Glos GL5 4SP

Tel: 01452 770550
Email: sales@toolco.co.uk

View our full range of machines and
equipment at our Stroud Showroom

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used’ machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information,
For an online stockiist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Telephone: 0115 9206123 ¢  Mobile: 07779432060

www.thetoolbox.org.uk

THE TOOL BOX

Quality used hand & light machine tools for all crafts.

We provide a comprehensive back-issue service for MODEL ENGINEER,
Engineering in Miniature and MODEL ENGINEER’ S WORKSHOP.
We don't publish lists, but if there’s something you need, get in fouch
or visit our web site. We are always keen to purchase good equipment and
craft-related books.

info@thetoolbox.org.uk

Open 9-1, 2-5 Men-Fri, 9-5 Saturdays throughout the year
Colyton, East Devon EX24 6LU  Tel/fax 01297 552868

FoIkestone

Engineering Supplies

Anautsfonding range of maferils,
& quality small fools for the model enginge.

Www.metal2madels.brinfernet.co.uk
6101303 894611 Fox 08707 625556

www.powercapacitors.co.uk

'l'b'answave

THE ONE-STOP CO NPERTER SHOP

OPERATE THREE PHASE MACHINERY FROM. YOUR
SIMGLE PHASE SUPPLY
+ ROTARY CONVERTERS
& STATIC CONVERTERS
+ W0 FREGUENCY COMWERTERS offering slectronic
matar control and & 3-yesr Gr S-ymar warranty

PRICES fram L8900 + VAT

Sew Lhe Market Laadier at Uve
Landan, HaTEate, Bristol, AW and Lesmingion 55
Jnite Ergieering Exhisations

Local Call: 0844 7700 272
transwave powercapacitors.co.uk

MYFORD 254 PLUS LATHE ON CABINET

Brand new, unused, single phase

with extensive list of tooling and

ancillary equipment.
ALSO
MYFORD VM-E VERTICAL MILLING
MACHINE, INTEGRAL CAST IRON BASE

Brand new, unused, single phase.

Attachments include rotary table, vice etc

OFFERS: CAMBRIDGE 01223 811338
64

Myford

Enjoy a day with us at the

MYFORD OPEN HOUSE
Thursday 24th September
to

Saturday 26th September

To find aut more contact Malcolm

0115 925 4222

Website: www.myford.com
Email: sales@myford.com

4R Jolulolul NS

3 Axis CNC Kit

Whether you are building your own CNC Machine/
an existing machine of you have simply

bought a kit, we can help ! The: Routout CNC software
and Stepper Motor Drivers will enable you to control your
new addition to the workshop from your PC with ease.
# Three 2.5 Amp Microstepping

Stepper Motor Drive Boards
# Easy LPT Breakout Board
% Free Routout - Linux EMC CD

(Or add mach 3 CNC for £111.55)

e St ok v
Only £91 Inc VAT B nes s es
Tel (01268) 841230  BcoeportElion as teas

Order Online www.routoutene.com

-~ M-MACHINE

s Um! 6 Forge Way, eveland Trading Estate
/ ngton Co. Durham. DL1 2PJ
Metals]{or Model Makers
C‘g_nf.act us fg'a(:opper Brass, Aluminium,
=7Steel, P, ‘Dsphor Bronze, etc.
PHONE &FAX 01325 381300

e-mail: sales@m-machine.co.uk
wwrw.m-machine-metals.co.uk

BOOST PHASE

ABDEng 3misioens

Router !
CﬂnpactFuol]rim' 1

From Only £1420.00 inc var |

Tel (01269) 841230 or
Qrder Online
. Wwww.routoutcnc.com |

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers
From drawing, skefch, pattern etc.
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile: 07966 195910

CONVERTERS

The UK’s most advanced

phase converters with a

unique 3 year guarantee.
Never beaten on price.

Tel: 01344 303 311

Fax: 01344 303 312

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

BOOST HAS BEEN MANUFACTURING HIGH QUALITY

PHASE CONVERTERS IN THE UK SINCE 1957

Cowells Small Machine Tool Ltd.

Conlls Sencll Mockine Tooks Lid.
Teer , Litthe Banthey, Coldhmster (O 35H Exsax Enghand
+84 (01206 250 752 e-mail ulm‘(mh.mm

wwwi.cowells.com

Manufactures of high precision screwcutting lathes,
8mm horological collet lathes and
milling machines, plus comprehensive accessory range.
Talk directly to the manufacturer

THINKING OF SELLING YOUR LATHE
MILL OR COMPLETE WORKSHOP?
and want it andled in a quick,
professionl no fuss manner? Contact
David Anchell, Qullstar (Notingha).

Model Engineers’ Workshop
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Macc

Model
Engineers
Supplies LTD
(01625) 433938

www.maccmodels.co.uk

Check out the NEW look website. B I N D E R
: - ' We stock copper, brass, steel
=i P and all tube. Also stock a wide
renage of flat, round, hex and 5 o

square , In steel, stalnless steel bt :

sliver steel, bronze, brass, copper e a c h W
and many more
inc.15% VAT

" Price wloes NOT indlude PEP

Call today
for yours...

0844 848 88 22
or VIsit our

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

Full range of Steam

fittings and some new website G!’.! d
marine boilers. Order online...

Wide range of BA bolts and nuts WWW.myhObbyStore*com

VENSON

NGINEERING

New Machines & Tooling

» Union Graduate Wood Lathe, 42" bed, 1 phase, as new £1050 24" x 24" Surface Table (English) with lid £125
* Union Graduate Wood Lathe, 32" bed, excellent condition £850 * Bumard D14 Collet Chuck; lever operated £225
* Union Graduate Wood Lathe, short bed, excellent condition £750 Q& Smith 6" Power Hacksaw with coolant, excellent condition ~ £325
» Vliceroy Wood Turning Lathe, 16" bed, nice condition £375 e Fobco Star Pillar Drill, 3 phase £125
¢ Junior Whithead Vert Bandsaw (wood) 16" x 16" table £175 R.JH. double ended grinder 10", with pedestal & quards, asnew  £200
* Bridgeport Mill, Belt Head, 42" table, power feed D.R.0. £2200 e Viceroy 10" ped grinder polisher, lovely modern machine £300

nice condition * Vliceroy D.E. 10" polisher £235
» Bridgeport Mill, Belt Head, no power feed, 36" table, nice condiition £1500 e Viceroy 10" heavy duty ped grinder £200
* Bridgeport Mill, 48" table, x + y power feed, belt head, very nice  £2250 e Startright Saw Benches. Tilt Arbor 23" x 22" table, Each £400
* Boxford VM30 Mill, 24" x 6" table, vari speed with inverter £1750 8" plate, ex school. (2 Off)

with vice & collet chuck, outstanding condition * Centec 2A Quill head mill. Single phase, average condition £690
* Colchester Master 2500 gap bed lathe with Q.C.T. 3 ptsteady ~ £3000 e Record DMB 65 vert wood band saw, as new £150
* chucks and taper turning * Well Saw 4" cap, power hacksaw, lovely small £300
* Tom Senior “Major” with quill feed head, outstanding condition ~ £1850  British made machine
* Myford Super 7 with coolant, industrial stand & tooling £1000 *Tom Senior M1 vert/horiz mills, good condition. (3 0ff)  £800 - £1200
* Jones & Shipman wheel balancing fixture, complete, £550  Harrison L5 Lathe with tooling, single phase £950

lovely condition WE ALSO PURCHASE QUALITY MACHINES & TOOLING
DELIVERY SERVICE AVAILABLE PLEASE TELEPHONE BEFORE TRAVELLING - WEEKEND & EVENING VIEWING AND DELIVERY SERVICE

More machines always in stock. Tel: 01274 402208 Mobile 07887 535868 4 Duchy Crescent, Bradford, BD9 5N)
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Phase

B pigital

Converters|[KECIIETIG o [V e [ Tod M eTo MT] ¢

DIGITAL INVERTERS Basic 220 Volts input -

220 Volts output

These small and compact basic 220
Volt output inverters allow you to

run a DUAL VOLTAGE motor from a
single phase supply, they come in
sizes from % HP up to 3 HP(0.18kW
up to 2.2kW) and offer SOFT START,
SPEED, ELECTRONIC BRAKING and JOG
functions via the low voltage remote
control terminals, they are perfect for
fitting into workshop machines, it is
often possible to connect the remote
START/STOP and FOWARD/REVERSE to

the machines existing controls as long

as they are of the maintained type (IE not push button).

* %a HP(0.18kW) £77.50
* 1 HP(0.75kW) £134.95
* 3 HP(2.2kW) £239.95

Basic 220 Volts input -

415 Volts output

These basic 415 Volts output inverters
come in 3 sizes from 1HP up to 3HP
and they offer all the functions of the
220 Volt output version BUT the fact
they offer 415 Volts output means they
can be used with motors that are NOT
DUAL VOLTAGE, this would often be
the case on older motors or on DUAL
SPEED motors.

= 1 HP (0.75kW) £274.95

¢ %2 HP(0.37kW) £94.95
* 2 HP(1.5kW) £189.95

* 2 HP (1.5kW) £329.95
* 3 HP (2.2kW) £419.95

All of the inverters above are available as IP-

65 units for applications where dirt/dust or
fluid ingress may be a problem, these units
have a built in mains power ON/OFF switch,
FOWARD/STOP/REVERSE selector and a
SPEED CONTROL as well as a digital display
and programming pad, please ring our sales
office for pricing on any of these units.

We offer a range of high quality aluminium
3 phase motors in sizes ranging from 90

Watts(1/8 HP) up to 2200 Watts(3 HP), the 90 W

motor being one that’s small enough to hold in
the palm of your hand with a 9mm shaft that’s
perfect for fitting to bench top lathes etc.
Prices start at £39.95

MOTOR & INVERTER PACKAGES
We also offer matched motor and inverter
packages for retrofitting to your machine
with remote control boxes if required, we
can supply everything you need for these
conversions including motor pulleys, cable
and connectors, Please contact us with
your requirements.

Prices start at just £99.95

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

These units come in sizes ranging from 5%
HP up to 30 HP and they will convert a single
phase 240 Volt supply into a 415 Volts 3
phase regulated output, various versions are
available from units to power basic macnmes
up to advanced systems that can
be used to run CNC machines and
welders via a workshop ring main
and are able to run more than one
machine at once, please call us
with your requirements.

Prices start at £649.95

THE NEW DRIVES DIRECT ROTARY PHASE
CONVERTER THE BEST QUAUTY AT THE BES T
PRICE ANYWHERE
e Simple Plug and Play 3
Phase Conversion.

e 240V Single phase input
with a 415V 3 Phase+N
output via a 5 pin socket.

e [nput and Output overload
protection via MCB.

* [nput Amp meter.

e Pushbutton START/STOP
controls.

e Mains ON Pilot Light.

e No MINIMUM LOAD required.

e 2HP - £475 * 3HP - £550 < 4HP - £650 * 5%2 HP - £750

e 712 HP - £950 * 10HP - £1095 ¢ 15HP - £1375

Recommended by www.lathes.co.uk

At Drives Direct we pride ourselves on customer service and we offer you full telephone technical support to
guide you through the wiring and programming on any products purchased from us, you can buy with 100%
confidence that you have the correct item for the job and that you will receive all the help you need to get up

and running, this service is available from 10.00am until 10.00pm.
You are not just purchasing a box from Drives Direct!
All prices include VAT

Drives Direct is a trading name of Drives Direct{lnverters) LTD.

: VISA
T

Tel: 01773 811038 © Fax: 08717 334875 <« Mob: 07976 766538




HOME AND WORKSHOP MACHINERY_?
% a o Genuine Used Machines & Tooling & N |

144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
/| Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
" www.homeandworkshop.co.uk ¢ stevehwm@btopenworld.com §§¥
Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm |§

10 minutes from MZa Junction 3 and Soutk Circular - A705

v ¥ Selection always ovailable of
'Hnme und Workshnp Mn(hlnery '
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PI.EASE I'HONE 0208 300 9070 10 CHECI( AVAIU\IIII.I'I'Y OR T0 OB'I'AIH OUIl LIST

o b ms Just a smaﬂ salectfon of our current stock photographed'
%-l We have wood lathes, saw benches, bandsaws, morticers and Record vices efc - large selection'




FEATURES

+ Digital Speed
Readout

« fariable Speed
Spindle

* Metric and Imperial

Thread Cutting
* Hardaned and

Ground Bediways

« Cast Iron
Construction

210mm
Variable 50-2000rpm
50

750w
110kgs

5"/128mm

4" x 67100 x 150mm
65/95/165ipm

1/3hp

Centre Distance
Swing over Bed
Spindle Bore
Motor

Spindle Speeds
Net Weight

_£1469700
£1199.00

700mm
280mm
26mm
1200w
125-2500rpm
180kgs

FEATURES

Digital Speed Readout « Variable
Spindle Speed » Metric & Imperial
Thread Cutting

STANDARD ACCESSORIES
3-Jaw Ghuck » 4-Jaw Chuck * Goolant
Tray+ Rear Splash Guard

IRES

» Variable Speed Spindie

+ Digital Depth Readout

+ Fine Feed Chuill

* Heavy Duty Cast Iron Gonstructiom

Max Drilling Capacity 20mm

Max End Mill Capacity 22mm

Max Face Mill Capacity 70mm

Table Size B00x180mm
200mm
350mm
MT3

50-3000rpm
T2M565x1020mm

135kys

Digital Quill
Suitable for Brid rt style
it geport sty

turret

Qe s N

Chester Machine Tools,

£115.00

Hoist
) 250kgs

_£69900
£629.00
FEATURES
= \fariable Speed Spindie
+ Dovetail Column
* Tilting Head
+ Wide Spindle Speed Range

Table Size 500 x 140mm

Spindle Taper MT2

Speeds Variable 50-2500rpm
600w

otor
Weight 90kgs

OPEN DAYS

Friday 11th September 9am-5pm
Saturday 12th September 9am-4pm

* 20% Discount on all New Tooling
* Ex-Demo machines at Low prices
* Big reductions and exclusive offers on

new machines

* Machine demonstrations

* Refreshments

Clwyd Close, Hawarden Industrial Park CHESTER CHS 3PZ
T+ 44(0)1244 531631 F:+ 44 (0) 1244 531331 www.chestermachinetools.com email:

Midlands Showroom: Unit 4 Plant Lane Business Park, Plant Lane, Burntwood, Staffs, WS7 3]Q Tel 01543 448940
Southern Showroom: TPH Machine Tools, Fairview Industrial Park, Rainham, Essex, RM13 8UA
T:+ 44 (0)1708 523916 email: machines@tphmachines.couk

tools.com




