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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, 230 V, 50 Hz

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

— D E |——===—{Centre distance 500 mm
3000 Centre height 110 mm

APower 1,4 kW, 230 V, 50 Hz

Spindle speed infinitely variable
45 - 2300 r.p.m.
Feed infinitely variable 0 - 250 mm/min

- . M W
- - [ DA00CE |

5 YEAR WARRANTY
On ALL Wabeco Machines

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

% Centre distance

i |45 - 2300 rp.m.

350 mm |
Centre height 100 mm

Power 1,4 kw, 230 V, 50 Hz
Spindle speed infinitely variable s

Feed 0,085 and 0,16 mm

CC-D6000 E with safety
machine cabin and integrated
coolant unit, ball screws ,
automatic 8-station tool

Wabeco
CNC machine tools
are offered with a variety
of CNC control and
software systems, and
can still be used as
manual machines.

See our web site for details

changer and base cabinet

Hobbymaschinen

- D6000E High Speed
a

L
Centre distance 600 mm
Centre height 135 mm
Power 2,0 kW, 230V, 50 Hz
Spindle speed infinitely variable
100 = 5000 r.p.m.

Feed 0,085 and 0,16 mm

“ These lathes are incredibly quiet
and the speed adjustment is excel-
lent; no pulleys or belts to worry
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.
Wabeco machines are quality rather than eastern quantity.

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

Stamford

Lincolnshire

PEg9 3DW

Tel: (01780) 740956

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

www.emcomachinetools.co.uk
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On The Editor’s Bench
Dave Clark's commentary.

Dial Indicator/Dial Test
Indicator Accessories
Harold Hall makes some useful
setting up aids.

The Stepperhead
Multi-Mode Machine

Alan Jackson describes his gold
medal winning lathe.

Choosing And Assessing A Lathe
Dave Fenner looks at purchasing new
and secondhand machines.

To Die, Now!

(Better Than ‘Yesterdie’?)
David Piddington continues his
lock at dieholders.

Finding The Datum
Dave Fenner sets up his work.

An Introduction To Milling part 4
Donald Brymer Continues his look at
basic milling.

A Metal Mangle
Dave Fenner makes a precision
set of rollers.

Adding A Ball Race To
A Mini Lathe Top Slide

David White makes an improvement
to his Mini Lathe.

Z-Axis Modifications To
The Super X1L Mill

David White maodifies his milling
machine.

Clarkson Tool And Cutter
Grinder part 4

Mike Haughton continues his look at
this versatile cutter grinder.

Scribe A Line
Trade Counter

Subscribe today and get
Harold Hall’s Metalworkers
Data Book FREE!

See page 8 for details.

van Law made this excellent
compound dividing

head. It has been seen at
various exhibitions over the
past couple of years.
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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 efc, in:

* EVERY MATERIAL from 2" hardwood to
plastics, brass, precious metals, and even 3/8" steel!

And why:

“ OVER 5000 HEGMER SAWS are now used im 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. Fo FREE
* MATCHLESS ECONOMY A Hegner saw consumes less than 1p per Enf?r:%%;ion pack
hour in constant use! Blade life is also hugely extended over oler designs. VTN NHELTNN
Discover all the facts. Phone or wirite withouit delay — Plaase quote ref: MEWOT
HEGNER UK UNITS 1-2, NORTH CRESGENT, DIPLOCKS | Enquiries answered by
(01323) 442440 e e

Contact us

TODAY!

WAY, HAILSHAM BN27 3JF

It a job’s wort
doing....

Over 70 challenging projects
for the small workshop owner.
Proven solutions for:

T? Work Holding and Positioning
{} Tool Holding and Positioning

-“:? Manipulating Tools

::} Stand -Alone Machine Tools

£ Drives and Major Attachments

: o Hemingway Kits
f eond g2 p 126 Dunval Road, Bridgnorth
Shropshire WV16 4L.7
United Kingdom
Tel/Fax: +44 (0) 1746 767739
Email:Info@hemingwaykits.com

for our latest
workshop
catalogue

or visit our

website | www. hemingwaykits.com

SAVE MONEY -

BUILD YOUR OWN

The EDM How-To Book « Fleming « £21.55
The strength of this book from Ben Fleming lies in his
explaining how to deal with the electronics and electrics,
on the assumption that there are likely to be more
engineers with minimal electronics experience, rather than
the other way round, building this machine - which isn't to
say that the mechanical bits aren't also top rate. EDMs are
very useful machines, and not just for removing broken
taps, and making one is an interesting process, which [RalE0] Book
produces something you will end up wondering how you [iasbid
survived before you had it. This is American, so the voltages
differ from most norms, but Ben assures us the adjustments for higher mains
voltages are minor. |68 page paperback full of drawings, diagrams and photos.

Build a Power Hacksaw with Vise

* Gingery + £ 9.35

Here Vince Gingery presents a simple power hacksaw YOU
can build, using basic materials - no castings in this machine.
Usual Gingery clarity and simplicity! 69 page large format
paperback with drawings and full building instructions.
“extremely pleased, the machine turned out brilliantly first time;
it is already earning its com......." Mr.HS. Worcs.

How to Build a Slip Roll Machine

* Gingery * £ 9.55

Here Vincent Gingery gives you the design and building
instructions for a really neat set of bending rolls - “slip” as
the top front roll can be removed to release the part being
rolled. As designed it can be builc without machining; and
whilst you might wish to modify the design, it makes into a
very useful piece of equipment as it is. 40 page large format
softcover book.

Atmospheric Forge & Heat Treat Oven

* Goodman & Holmes » £12.90

It only takes a quick glance at this book to see why this is
such a good project.. Not only does this propane fired forge
look good, it is ergonomically designed and extremely
efficient - it will reach 2500 degrees in 2.5 mins from a cold
start, and reduce a bottle to molten glass in 25 seconds. No
fan or blower are needed, so there are no electrical connec-
tions. The oven has large openings at either end, so multiple
jobs can be done at the same time, or one long piece can be
worked on, And the opening means that this unit can also be used to melt
aluminium and other metals, so it can be used for foundrywork. It is also
straightforward to build - it is made from heavy gauge steel, so a metal cutting
saw and a welder are needed, but are the only major equipment you require. A
very useful project. 72 page paperback with 91 drawings and illustrations.

Secrets of Building a Plastic Injection
Molding Machine » Gingery + £14.45

This best-seller fromVince Gingery gives step-by-step details
on how to build a small, inexpensive, tabletop injection
molding machine, capable of molding up to half an ounce of
plastic.This may not sound much, but is more than enough to
produce many small items and, as you are using recycled
plastic the raw material is free. It also shows how to design
and make your own molds. Usual brilliant stuff from the

Gingery family! 128 pages. Paperback.

Build a Plastic Injection Molding
Attachment for a Drill Press

* Gingery * £13.05

What Vince Gingery has designed here is, effectively, a Plastic
Injection Molding Machine which takes the molds, melts the
plastic and contains the piston to force the liquid into the
mold, but which hasn't any built-in method of applying force
to the piston - this comes from a drilling machine. This sat up
will mold 0.59 ozs of plastic, needs a drilling machine with
a minimum spindle travel of 3" and, as the unit itself is
approximately 127 long, needs a drill where at least that distance can be
created between the end of the chuck, and the drill's table. 48 page booklet
illustrated with full drawings and photos. Softcover.

Prices shown INCLUDE UK. Post & PacKINg oesecs cstmers s aow 1% oo seeny

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

CAMDEN MINIATURE STEAM SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BA11 4UB

a8 Tel: 01373-830151 Fax: 01373-830514
- Secure on-line ordering: www.camdenmin.co.uk




Arc Euro Trade

Unbeatable Value Engineering Products by Mail Order
Special Offer for May-June 2009*

SIEG X3 Small Mill Bundie

Buy an X3 Small Mill and get a

42pc Clamping set FREE worth £42.95)
* Offer Subject to availability

- M

Tallest Column,
Longest Table
To Date

Trave/
X Axis: 360mm
Y Axis: 145mm
Z Axis: Up To 400mm

X3 Small Mill Specifications:

Drrilling Capacity: 25mm

End Milling Capacity: 25mm

Face Milling Capacity: 50mm

Spindle Stroke: 80mm

Throat: 232mm

Spindle Taper: Choice of MT3 or R8

Spindle to Table Distance:
MT3 Spindle (approx.): 105-400mm
R8 Spindle: (approx.): 85-380mm
Spindle Speed High gear: 100-2000 rpm £10%

(Variable) Low gear: 100-1000 rpm £10% z T
Table Cross Travel: 145mm 080-030-00600 ’;’*:gg';‘isss:;tﬂ' RElmpenal | co51 0
Table Longtitudinal Travel:  360mm Model X3 Small Ml MT3 | al .
Table Size: 550x160mm 080-030-00650 | - o te = mableil:l mperial | 0704 oo | T£60.00 Carriage
Effective Table Size: 475%x204mm actory Assem , : t?w m‘DTt U¢K
T-Slot Size: 12mm (M10 T-Nuts) 080-030-00700 Model X3 Small Mill MT3 Metric £751.00 a!n ﬂ!'l
Table Drain Hole Thread: ~ M16x1.5 Factory Assembled ‘ Destinations
Motor Output: 600w DC Model X3 Small Mill R8 Metric
Overall Dimensions (W/D/H): T65x670x970mm 080-030-00800 Factory Assembled £751.00

(850mm: to top of column) N : Skill Rating
Weight (Net/Gross) 135kg/160kg 0E0-030-00803, [0l 13 w/te Ricparation 25500 LOLYL
Standard Equipment: 16mm Drill Chuck and Arbor, Drawbar ; : - - .
(Note: Quill Digital Readout or Attachment Kit are not included as standard) |~ S¢€Page 23 in catalogue 6 for details or downioad the full X3 Preparation Guide from our websile.

vV  Restore Rust Remover GEL Metalguard Ultra - Anti Rust Coating

Provides outstanding corrosion protection for up to two
years.
Gives unbeaten protection from corrosion to all metals.

Restore Rust Remover Gel has been developed
to de-rust larger bulky/heavy items which would

— . be difficult or impossible to de-rust in a tank of : ; - :
— D oy i MetalGuard Ft_)rms a clear, thin film (2 micron), which will not yellow
F Typical uses include vehicle bodywork, (S0 Rt e w“h_ age. : .
Restore motorcycle tanks and mudguards, machine tool . Eas!ly a;.)plled by brush, spray or dl.pplr.\.g.
Rust tables and beds, larger woodworking tools etc. Easily wiped clean. Does not contain silicone.
Remover Lik i i This outstanding product with a Mil. Spec. pedigree has
Gel ike Restore Rust Remover, it does not contain g P oPetpEdio
- Restorea stos smd o acids and therefore flash rusting is not a problem. been used and widely recommended by a diverse range
e T ; f different tool users, from machinists to wood turners
3 Monscidic, formmalaion - Application is by means of a scouring pad (not o ’ 1
“:"m.&‘:..‘:;l&- supplied) which is moved gently over the surface car restorers to cabinetmakers. It is also suitable for
bt e until the rust is removed and the surface is left : : _prctectlng machines and tools which are kept in less-than
e ideal, damp conditions.

bright and clean. It is extremely fast working, in
many cases the cleaning process taking no more | | Manufacturer's RRP: 125ml: £8.98 - 250ml: £14.98

" Mesidus i Biodegradable

SHIELD TECHNOLOGY than a few minutes. For UK Only - we cannot supply MetalGuard Ultra to overseas customers
Geisnding againat Corresion . =
Manufacturer's RRP: : 170-100-00150 Metalguard Ultra 125ml £7.55
S [170-10000200 | Metalguard Ultra 250ml | £1295
170-100-00425 | Restore Rust Remover Gel 250ml £12.95 =
170-100-00450 | _ Restore Rust Remover Gel 500m £21.95 AI I_Pl'|C_e§|n_Qll_ld e_\’ATi

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

Phone us on 0116 269 5693 for Catalogue No.6 For accessories, P&P is extra and based on order value: Arc E“ro Trade
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. 2
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WM-280 VARIABLE SPEED LATHE 8
.

+ Exceplional Warco quality

+ Two speed band's allow maximum torque in the
low speeds

* Infinitely variable from 50 to 2,500 rpm

* Double vee bedway — hardened and ground

+ Precision spindle supporied on taper roller |
bearings

+ Adjustable gibs to slideways

+ Qffset facility to tailstock

+ Large cross slide with two full length tee slots

+ Tailstock quill engraved metric and imperial

* Reversible motor

+ Metric and imperial thread cutting

Price includes UK Mainland delivery and VAT

+ Dowetail columnn ansuras positive head location
- Adjustable gibs to slideways + Reversible motor

T (IESIEESEDI —

SPECIAL OFFER

WM-14 VARIABLE SPEED MILL

+ Exceptional Warco quality « Infinitely variable from 50 - 2,250 rpm

* Precision spindle supported on taper roller bearings

I' AT

"

¥ MEASURE UP!

%’E‘_ s

* Infinitely vari f

SPECIAL OFFER 5o a0

+ Dovetail column slide for
positive: head location
during elevation and
descent

« Tapered gibs to all
slideways

- Digital depth gauge to
quill. Met.Amp./Zero

+ Back gear ensures
maximum torque in low
speed range

+ Locks to head, column
and slideways

+ Precisian spindle

supported on taper roller 2

bearings

* Head titting * 90°

Price includes UK

Mainland delivery

and VAT

ELECTRONIC DIGITAL CALIPERS ”__

LIMITED SPECIAL OFFERS

Included FREE of charge
with each WM 14 mill:

i Metal casing 6"/150mm
Price inciudes UK Maintand delivery and vaT ¢t OF 4 collets, DHS vice [ge, easygb e |
o e | SCTEEN
y = Item No. 5407
BDS-130 e
‘ £19.00
SPECIAL BELF NSC SANDER POSTAGE PAID,
OFFER - Titling table fitted
with mitre gauge i 4"1}0'0”1“1
: stainless steel
Item No. 7055 Item No, 8912
£14.00
POSTAGE PAID,
Price includes UK
Mainland delivery and VAT 3"75mm
Stainless steel
MIN[ BENDER - Item No. 5453
e moiing « Perfect for precise sanding £13.00
+ Segmented blada Price - Mounted on rubber feet POSTAGE PAID,
+ Upto 90" folding angle includes UK which helps to
Capacity in mild steel Mainland prevent movement
2 300mm x 2ot geluery 6"/150mm, Large, easy -
12°/300mm x 20swg/tmm i ! ) =
E Slightly thicker material can be Ll Item No. 7065 to read screen
= folded over a shorter length. 48.00 . - Item No. 8850
e E99.00 £15.90
——— MINI SLIP ROLLS Price includes UK e
— — _ EACH Mainland delivery and VAT 3 y POSTAGE PAID,
* Vice mounting 5
:?;;'gli;mr:.*e” 16" 30mm ALLOY ALUMINIUM VICE JAWS VICE BRAKE
» Five wire grooves . i " wi " Wi
+ Resr pich ol 75mm  100mm  125mm  150mm  200mm g sy i width 5" width
00

+Bends up 115 - depending —AER:{U)
on material thickne ss

plus £3.50 post and packing + Segmented knife

= Vices not incluged

~ | + Horizontal and vertical vee * Three sizes available y
| ways to safely hold round
work piece 6" width
+ Smooth finish 1o avoid marking
work piece % ‘%

All prices include VAT ¢ Please ring for our latest info packed brochure!

+ Strong magnets hold die and knife
to vice jaws

« Strong magnets to secure
jaws to vice

ALL POSTAGE PAID

=" \ARCO, FISHER LANE, CHIDDINGFOLD, SURREY GUS 4TD

“Tel: 01428 682929 warco@warco.co.uk




NEW ITEMS » NEW ITEMS

INEW - GLANZE cLAMP
ER COLLET TYPE INDEXABLE PARTING TOOLS!
CHUCKS FOR Complete with special grade
YOUR LATHE! aluminia coated insert - =

ishl
SOBA 6” ROTARY TABLE CODE RECESS PCD PRICE fOl' a SUPE‘I’IOI’ ﬁnISh.
TAILSTOCK & DIV 069703  ER25 80mm  55mm 63mm  £34.50 '
PLATE SET 069710 ER25100mm  72mm 84mm  £39.50
069709 ER25125mm  95mm 108mm  £43.95
CODE PRICE 069704 ER32 80mm  55mm 63mm  £34.50

069705 ER32 100mm  72mm 84mm  £39.50
069708

XCl64 £149.95

ER32 125mm  95mm 108mm  £43.95

SETS OF HSS TITANIUM
COATED END MILLS

xlanze

CODE TYPE PRICE
074105 6PC2-12mm £17.95 CODE SHANK PRICE
074104 S5PC2-6mm £14.95 CGGOo81 8mm £94.95

CGG101 10mm £29.95
CGG121 12mm £32.00
CGG122 16mm £34.00
TRANSFER CGG120 20mm £34.00
THE PUNCH SETS CGGSP Insert for 8,10, 12& 16mm € 4.25
MINI LATHE CODE TYPE PRICE CGGSP20 Insert fer 20mm £ 425
WPSa3 ™SI IMP3/32-1/2 £1295
TPS2  MET 1-13 £12.95
e IKG CASE HARDENING
54  NOS 1-60 £14.95 £
) £7.30 PS5 ALLTHE ABOVE £47.95 s POWDER
" Includes postage ™6 1/2-1" £36.95 PRICE £24.95

— ALL PRICES INCLUDE VAT & CARRIAGE ,UK MAINLAND)

-3 (Prices are correct at time of going to press and are only available while stocks last) il es

Tel: (01582) 471900 5 Lines Fax: (01582) 471920 Web: www.chronos.ltd.uk Email: sales@chronos.lid.uk
CHRONOS LTD UNIT ® 14 DUKEMINSTER ESTATE ® CHURCH STREET » DUNSTABLE e LU5 4HU

TRACY TOOLS LTD

Unit 1, Parkfield Industrial Estate, Barton Hill Way, Torquay, Devon TQ2 8JG
* Tel: 01803 328603 = Fax: 01803 328157 * Credit Card Hotline: 01803 326430
ALWAYS AVAILABLE Website: www.tracytools.com  email: info@tracytools.com

TAPS £30 SET TAPS £25 SET

14.  GAS (BSP) PIPE SET: \Js, s, ¥ls, 'h, %15, ¥4 (2 Taps each size)
10) TAPS £20 SET DIES £25 SET

15. __ METRIC FINE PITCH SETS (10 sizes from 3 - 12 m/m) TAPS & DIES

1. MODEL ENG TAPS & DIES SET (2 Taps each size) Vi x 40, 5/ x 40, 5 x 40, 7 X 40, s x 40, %2 x 32, *g x 32, %2 X 32 Ty _TAPS £20 SET DIES £20 SET
2 SPECIAL MODEL ENG. SET each size) ' x 32, ¥z X 40, 5he x 40, s x 40, s x 32, se X 40, > X 32, "> x 40 3' TAPS £24 SET DIES £24 SET
3. BATAP SET (2 Taps each size) & BA DIE SET:0,1,2, 3,4, 5,6,7,8,9, 10 BA TAPS £20 SET DIES £20 SET
4, zsmwsrrfzmsmmnzsmmsmmmmsmmmmmzs %15 % 26, 5 X 26, 15 X 26, V2 X 26 = | TAPS £20 SET DIES £20 SET
5. BSFTAPSET each & BSF DIE SET? ¥, 11, %10, Yy, lsg, . i TAPS £20 SET DIES £20 SET
6. ssrmsrrgm size) & BSF DIE SET: "/s, Iy, s, s, 1 ) | TAPS £20 SET DIES £20 SET
BS AP 2 Taps 7e) & BS e Vo, S Yie, Vo Yo, 80, W e W g APS £20 SE} [ 20 r
8 BSW TAP SET (2 Taps each size) & BSW DIES: Vs 1y s, 1" | TAPS £20 SET DIES £20 SET
9. METRIC COARSE TAP SET (2 Taps each size) & METRIC DVE SET: 2, 3,4,5,6,7,8,9, 10,12 m/m = | 7APS £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 UNC TAP SET (2 Taps each size) & DIE SET: 0 1o 12 UNF or 1-12 UNC = | 7aPs £20 SET DIES £20 SET
12 UNF OR UNC TAP SET (2 Taps each size) & DIE SET: *I, s, s, 1,75, ss, 2 §' TAPS £20 SET DIES £20 SET
13.__ UNF OR UNC TAP SET (2 Taps each size) & DIE SET: %/ %y, s, /s, 1" =~ | TAPS £20 SET DIES £20 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) ['ls, */ss, 'l *15,*ls, "l's, /2] O (m/m 3,4, 5, 6,7, 8, 10.12 m/m] £25 EAGH SET

18.  SLOT DRILL SET[!ERHDEB SHANK) [''s, "/xs, Vs, s, Vg, ", Vo] or (m/m 3, 4, 5,6, 7, 8, 10, 12 m/m] £20 EACH SET

]9. ENDMILL SEr g, 3y, g, 1" Dlﬂ WITH */z THREADED SHANK TO FIT COLLET CHUCK £28 SETOF 4

COUNTERBORE SET [V, *he, s, ", 'iz] £30 EACH SET
f mﬂ Wfﬁ'msm [‘1'15 !n s, !'a‘r ’\‘15 Y, e, Y, 'J ”2] or [m.f? 2,3,4,56,7,8,10,12 m/m] £30 EACH SET
mrjmsmwmmmmwﬁrm} No.0, 7,2 M/T @ £18 EA, No.3 @ £22, ﬁo.#,s.ﬁm@.i.?’ﬁzm
& e, -

24.  D-BIT SET (FOR DRILLING SQUARE BOTTOM HOLES) "Iy, s, s, *a, s, ", Tz DIA £25 SET
|25, SLITTING SAW SET (HS] 3 PIEGES, BETWEEN ey, = 'rs (FINE TEETH) FDA@E6SETZ DA @ £5 SET |
| 27. TAPER SHANK DRILLS' (No. TWD—\FMMUS—QZES—WF_ DlA @f£12

28.  DRILL SETS (HS) GROUND FLUTES, No.1- 604 -7 @ £18, s - U 1- 13m/m @ £16, 1-6mimx.1mm @ £20 6- 10m/m @ £30 SET

DIAL (M/M OR IMF) @ £70 EAGH STAI TEEL DIAL (M/M OR IMF) @ £12 EACH MA BASE @ £15 H
‘a‘. %aaéi‘ﬁ SET ] @ £6 EACH
@ £30 SET
] | i N E185ET, DE £18
33, ﬁsmwwumscm1meﬂa;zsmm ‘DRILL GAUGES, IMF, \/M , LETTER, NUMBER @ £4 EACH i
38, DRILLSWITH "/, SHANK %, %, %I, Tl;, 1" DIA @ £78 SET DRILLS BELOW ., DIA @ .ﬂb ALL SIZES COVENTRY DIEHEAD CHASES - ALL $I7FS
I - HIGH SPEED DRILL BLANKS, UP TO i DMA, (CAN BE USED FOR BORING BARS, OR SMALL TOOLBITS & £5
. INDEXABLE TOOL HOLDERS 'I: SHANK @ £10 EACH, WITH TIP
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40.  ROHM PRECISION DRILL CHUCKS, WITH No. 1 OR No. 2 MORSE TAPER ARBOR s @ £7,% @ £8,': @ E10

Also: of , Woodrufte, Ballnose, C ! , Knuris, Carbide Centres, Cycle Taps & Dies, Boring Bars, Lft Hand Tap & Dies, Milling BRITISH
POST/VAT Cutters, Reamers, Countersinks, Gear Cutters, Siitting Saws, Acme Taps, Diehead Chasers, Socket R These are avaifable between 50% & 75% off fist price WARRIOR
3 411\ Open: Monday to Friday 9am to 5pm  SAME DAY DESPATCH  Overseas PEP R.0O.A. Send for new complete Gatalogue (Stamp Please)
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Model engineering societies
During my recent travels, | visited three
model engineering societies, Bournemouth,
Nottingham and East Somerset.

Bournemouth was local to Poole where |
was staying and | had visited before when
| lived in Poole although | was never a
member. They have a small clubhouse
that does the job, a reasonable length of
track and also a 16mm narrow gauge
raised level 32mm gauge line.

| visited Nottingham on the Wednesday
prior to visiting the Myford open day on
the Thursday. The original intention was to
visit Andy Clark at Polly Models but we
had some time left over afterwards. So
Pete Thomas took me to the Nottingham
track and club room. What a revelation.
The track was superb but probably not of
much interest to the majority of MEW
readers’.

What are of interest though were the
workshop facilities. There was a large
Colchester lathe, Bridgeport turret milling
machines, an Adcock and Shipley horizontal
mill, a Jones and Shipman 540 surface
grinder, A large spark eroder and a very
large metal cutting bandsaw as well as
other machines. These machines were all
available for the use of Nottingham society
members. (Bring your own cutting tools.)

The East Somerset society at the Bath
and West Showground had similar
facilities although perhaps not quite as
much.

When | visited Dave Fenner prior to
travelling down to the Model Engineer
Exhibition last September, he took me to
the Perth society club house and track.
Although we could not access the
workshop Dave mentioned how well
equipped it was.

This makes me wonder how many more
clubs and societies have such superb
waorkshop facilities? For all of us struggling
away doing large jobs on small machines,
could we make life easier by joining a local
(or perhaps not so local) elub?
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ON THE

EDITOR’S BENCH

The Myford open day

This was my first visit to the Myford
Spring Show. | was not sure what to
expect, | knew Myford sold second
hand as well as new machines and
equipment. | did not realise the amount
of stock Myford have in their recondi-
tioned lathe section. There were proba-
bly 20 or more lathes on view including
2, maybe 3 of the Myford 254’s. All the
lathes were immaculately turned out
and would be a pleasure to use in the
workshop. Alright, | am biased, | like
Myford lathes. | have a Myford ML7R
with a full range of equipment. This is
very similar to the Super 7 but has the
ML7 cross slide and top slide. Although

Although the clubs are probably all
model engineering orientated, | doubt
anyone would say to a fellow member you
can’t machine that here as it is not a
model. You pay your subs and use the
facilities as you see fit as long as you are
not causing anyone a problem.

So, would anyone like to get cheap
access to large, expensive machinery?
Join your local club; | am sure they will be
pleased to hear from you.

Surveys

| have received large amounts of surveys
back for both Model Engineer and Model
Engineers’ Workshop. | have not had
chance to read many of them yet but will
be sorting out the prizes in the next month
or so. | am just waiting for the last batch of
surveys to be sent to me so everyone gets
a fair go in the draw.

Model engineer exhibition
Arrangements far the Model Engineer
Exhibition are coming along fine. Many
of your favourite traders have already
booked and this year, it looks like being
bigger and better than it has been in
recent years. Now we have a stable
company we can concentrate on putting

10 or more years old, my lathe has
probably not done more than about 40
hours of work.

| spent a few bob at Myford's, more
than | intended but there were so many
items at bargain prices | could not resist.
Fortunately, Myford accessories retain
their value well so | don't really regret
the cost of my purchases. Perhaps one
day, | will upgrade to a large bore
Myford with a gearbox? We shall see.

This open day was really well
attended; there was even a coach party
from Woburn on the Thursday. If you
get a chance to go to the open day in
the autumn, | would take it. | doubt you
would regret it.

on a world class exhibition like we used
to. Many people have said they prefer the
move back to Sandown Park as they did
not like Ascot.

A few people have asked if Sinsheim will
be back this year. This will not happen in
the foreseeable future because of the cost
of transporting the track to the UK and
then setting it up.

We do intend to attract the best of the
best in the way of models and will be
making a big effort to attract many club
stands. This year, there may well be a
boating pool for the boats and perhaps
hovercraft modellers to run on (or should
that be in).

The Model Engineer Exhibition judges
are looking at possible new rules and
classes to allow for kit built models such
as Polly locomotives and also for the
builder who uses laser cut components in
his (or her) models. With modern
technologies, this is beginning to
encroach more and more into the fine
exhibition entries seen at the Model
Engineer Exhibition. | don't envy the
judges task in deciding the new rules but
wish them good luck in their endeavours
to move the Exhibition into the 21st
century.



Photo 1. The full set of accessories,
though not all are essential of course.

DIAL INDICATOR/DIAL TEST
INDICATOR ACCESORIES @

Harold Hall makes some useful accessories

Photo 2. Mounting a DTl on the milling
machine can be problematical. This
method, which shows a vice being
positioned, makes the process very
straight forward.
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hree things have prompted

me to start writing for Model

Engineers’ Workshop again. 1,

Some unexpected free time. 2,

The editors request for some
small constructional projects and 3, Some
encouraging E-mail’s received via my
web site (ref. 1). If you are puzzled by this
statement, | decided late in 2007 to take a
break, maybe permanently, from writing,
and have provided nothing since early
2008. The articles that you have been
seeing since were already with the editor.

To satisfy the editors wish for some

projects taking just an hour or two of
workshop time, | have returned to the idea
of my articles published in MEW issues
14/15 (December 1992) which consists of a
series of mini projects, the items being
seen in photo 1. Readers who have these
issues will | hope accept this being aired
again and if the items were not made at
that time perhaps they will be prompted to
make at least some of them this time
round. | have though rewritten the text,
taken new photographs and converted the
drawings to metric dimensions.

For me, positioning a DTI (dial test
indicator), or dial indicator, on a machine
to carry out some testing can be quite
difficult, especially so with the milling
machine. In this case, the item being
tested will invariably be on the machine
table and then one has the problem of
finding some fixed member on which to
anchor the indicator. Even if an anchor
point is relatively easy to find, hanging the
indicator off this so that it reaches the
workpiece, or workholding device, can be
quite difficult. This is where the central,
and simplest feature of this article really
makes life easy, these are the swivel joints
and associated bars. Photo 2 shows an
example of their use in this way.

Swivel joints (part 1)

These can be purchased commercially,
that in photo 3 (left) being typical but can
be surprisingly expensive and if intending
to equip the workshop with at least six
then making one's own as described here
is worth considering especially as they will
provide an interesting project for a couple
of hours. They are also more adaptable

Model Engineers’ Workshop
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HOLES:

1. SWIVEL JOINT
ASSEMBLY

B. 4.2mm

A. 8mm TO SUIT BARS
OTHER DIAMETERS AS REQUIRED

MATERIAL: 12mm SQ. STEEL 070M20
QTY: MAKE 12 OFF HOLE B 8mm DIAMETER

1a. HALF JOINT

Photo 3. Commercial (left) and shop made (right) swivel joints. The bit in the centre is
for producing the tapered hole in each half joint, see drawing.

than the purchased item. The photograph
also shows the shop made item (right) and
the bit mentioned in the next paragraph.
Manufacture is very simple and little
needs adding regarding this. A number of
half joints (1a) can be aligned for slitting
by mounting them onto one of the bars
and then the assembly clamped on the
milling machine table. If you do not want
to damage your piece of bar with the
slitting saw being used, slit just short of
the bare and finish using a junior hack
saw. Make a small bit, Sk. 1 from a piece

of silver steel or similar to produce the
tapered hole, first drilling to the minimum
diameter and then using the bit to produce
the taper. The taper ensures that the clamp
screw (1b) does not rotate when the
assembly is being clamped. If you need
some guidance with hardening and
tempering silver steel then the latest
article | can find in the magazine on the
subject is one by Bob Loader and
published in issue 115, page 20.

Most of the half joints will be made to
suit the diameter of the bars, 8mm in this

o—z

MATERIAL: M4 x 30 HEX HEAD SCREW
QTY: AS REQUIRED
1b. SCREW

SHAPE GENERALLY AS SHOWN
USE ADHESIVE TO FIX ARM

MATERIAL:
10 DIA. STEEL 230M07
5 DIA. STEEL 230MO7

QTY: AS REQUIRED

1c. NUT

|
ERE

v [

75

HARDEN CUTTING EDGES

MATERIAL: 8mm DIAMETER SILVER STEEL

- = =405

10°

SK.1 TAPER BIT

OTHERWISE AS HALF JOINT 1a
1d. DTl HALF JOINT
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Photo 4. One half of a Swivel Joint is
being used to hold a dial indicator by
holding the indicator’s barrel. A half joint
with a larger bore will be required.

case, but others may be required to suit
other diameters, typically to house the
fixing barrel of a dial indicator, see photo
4. The half joints can easily be dismantled
allowing bores to be mixed and matched
to the items being held.

The clamp screw is made from a
hexagon head set screw with the head
modified as per the drawing. To do this,
place a small piece of steel in the three jaw
chuck and face the end and tap M4. Run a
nut onto the screw to be modified and
thread the screw into a tapped jig in the
chuck, using the nut to lock it so that the
screw head is just clear of the nut
permitting the head to be fully machined.
You may ask why use a nut, but after
machining there will be nothing easy to
grip so as to remove the screw from the
jig in the chuck

Make the clamp nuts (1c) as per the
drawing, fixing the arm in the nut itself
using a two-part resin adhesive or similar.

DTl's, as opposed to a dial indicator, are
often held using a small dovetail area on
its main body and a special half joint (1d)
will have to be made to serve this
purpose. However, a small round post is
often provided on the indicator as an
alternative mounting arrangement and
again a special half joint will be required,
this time one with a smaller bore.

If a half joint is to be made to clamp onto
the dovetail, a very small dovetail cutter
would be required, but as this is unlikely
to be available, and in any case precision
is mot required, then the shape can be
done by hand using a small triangular file
after milling a 5mm wide recess across the
end of the half joint.

Bars (part2)

All that needs saying regarding these is,
do make a range of lengths and at least
two of each length. To make a presentable
job of these use a form tool to radius

the ends. Incidentally, with a little care a
radius tool of this type can quite easily be
used to produce a smaller radii than that
to which it is ground by making multiple
cuts at slightly reducing diameters.
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A

A. MAKE IN VARIOUS LENGTHS

SUGGESTED: 50, 100, 150 & 200mm
MATERIAL: 8mm DIAMETER STEEL 230M07
QTY: 2 OFF EACH LENGTH MINIMUM

2. BARS

MACHINE TABLE
3. TABLE MOUNT

e\ g5
T @
3
\
o -03 M \

\ \

L__.r

T TR T J L

SHAPE GENERALLY AS SHOWN
USE ADHESIVE TO FIX ARM

MATERIAL:

10mm DIAMETER STEEL 230M07
5mm DIAMETER STEEL 230MO07
QTY. 1 OFF

3a. CLAMPING SCREW

= MAKE HEXAGON TO SUIT
\ PREFERRED SPANNER
\

SECTION A-A

6—> |-
HOLE SIZES: s 2|
A. 8 12
B.4.5 - -
C. M4 50
D. M6 x 15 DEEP

MATERIAL: 25mm DIAMETER STEEL 230M07

3b. BODY QTY: 1 OFF

Additional items

The above two items are essential but
others that follow can be made, or not,
depending on the workshop owners
intended uses for the system.

Table Mount (part 3)

This simple item provides a very rigid
mount for whatever use it is being put to.
| say whatever, as it will be seen through

the article that it has many and varied
uses, typically, photo 5 shows it being
used on the lathe cross slide to mount

an indicator. In this case the mount could
stay there whilst convenient and a second
mount made for use elsewhere.

The mount (3b) is equipped with a
hexagon to take a spanner for tightening it
onto the table. However, the workshop
owner in the early stages of equipping his

Model Engineers’ Workshop



MATERIAL: 35mm DIAMETER
STEEL 230M07
QTY: 1 OFF

3c. SUPPORT WASHER

M6

MATERIAL: 25mm DIAMETER
STEEL 230M07
QTyY: 1 OFF

3d. LARGE TEE BOLT

220

ll.-’_ MG | —r
Logze iy

=

12
MATERIAL: 20mm DIAMETER

STEEL 230M07
QTY: 1 OFF

3e. SMALL TEE BOLT

Photo 5. e Table Moun (3) provides a very secure base for mounting a DTI ]

or other device, a light weight guard for example.

or her workshop may not have a dividing
head so some other means of indexing it
must be found. First, turn a length of
25mm diameter to 50mm long and drill
and tap one end MG. Fit an M6 hexagon
head screw into the threaded hole and
with a rule resting on one face of the
hexagon set this level by eye, more

accurate than this is by no means
essential, and mill the first flat. Repeat the
process for the remaining five faces. It will
be necessary though for the body to rest
on a parallel and for some form of end
stop provided so that each flat can be
milled without the need for repositioning
each time.

MAKE FLAT IF REQUIRED
TO SUIT PREFERRED -
SPANNER /

12

o (1 = ’**5
B ——I -2 C;.'
l /

MAKE CLAMP SCREW FOR THIS AS PER PART 3a
MATERIAL: 25mm DIAMETER STEEL 230MO7
QTY: 1 OFF

4. FIXED MOUNT

June 2009

The large washer (3c) is for use when
mounting the assembly on the milling
machine with its larger T slots. The reader
may of course have to change the
dimensions given for the T bolts to suit
the machines on which the assembly is to
be used.

In the case of drilling the hole for the
clamping screw see my article on drilling
jigs (issue 140 page 12) for an easy way of
accurately locating its position.

Fixed Mount (part 4)

This part is very similar to the table mount
and can be made in much the same way
but as it has only to be fitted the once |
have used just a single flat for the spanner
rather than a hexagon. Photo 2 showed
this in use and photo 6 is a close up of
how it is mounted on my machine, though
in some cases this item will need changes
to suit the machine on which it is being
mounted. With this requirement in mind

| consider it unfortunate that milling
machine makers do not at least provide
some mounting surface for anchoring a
dial indicator (but perhaps some do), as
for me using an indicator in this way is

an absolutely essential feature of using a
milling machine.

Photo 6. A close up of the Fixed Mount
on the milling machine head. This is held
by replacing the nut that secures the
down feed stop.

13



ROUND COLUMN MILLING MACHINE

DOVE-TAILED COLUMN MILLING MACHINE

4:?:0[5 OF EACH FIXING SCREW ANGLED l

TO MATCH THE MACHINE'S DOVETAIL

=3
SUGGESTED METHODS FOR ADDING A (9
FIXED MOUNT TO THE COLUMN OF A

MILLING MACHINE SK.2
If no easy method of fixing a mount off Lathe mounting
the machine's head is available then some methods (parts 5 & 6)
method off its column would seem the A method of mounting an indicator on the
only other option. As there will be a lathe that has been fairly common over the
multitude of methods | can only give two years is that shown in photo 7 and if you
basic suggestions which will need to be have a spare holder in your quick change

adapted to suit the machine in
Sk. 2 illustrates my proposals.

question, system then the arrangement could be
left permanently set up photo 8. Photo

- &

~—8

MATERIAL: 8mm DIAMETER STEEL 230M07
10mm x 10mm STEEL 070M20

HOLE A: @5.1 x 8 DEEP

QTY: 1 OFF

FIX PARTS TOGETHER USING ADHESIVE
5. RIGHT ANGLE MOUNT

HE;

Photo 7. A simple Angle Mount is one
way of mounting a DTI on the lathe.

Photo 8. If you have a spare quick change
holder then the set up in photo 7 can
easily be retained for immediate use.

9 shows another commeon method with
neither needing any explanation as to their
manufacture, other than to say place a piece
of rectangular bar in the vice and clamp the
pad (6¢) onto this using the clamp screw
(6d) Then, with a hammer and pin punch,
make the head captive as seen in photo 10.
The small Vee block (6e) is retained loose so
as to provide the alternative of tightening
the clamp either onto a flat surface or a
round item as in photo 9, the block can just
be seen in the photograph.

Reference
1. My website www.homews.co.uk

FIT ARM INTO BODY USING ADHESIVE

R

S — ‘9.9.7‘9.9.7‘.
t ‘ 0‘ . 0

S e,

‘—f

L

QTY: 1 OFF

6. CLAMP MOUNT

T
=

/ MATERIAL: 8mm DIAMETER STEEL 230M07

6a. CLAMP ARM

75 - =8
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Photo 9. The Clamp Mount seen being used on the lathe. Note how the small
removable vee block makes it possible to use it on a round surface.

Photo 10. A simple
method of closing the Pad
onto the Clamp Screw.
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Cover photos

| would like readers to supply some interesting tooling and
workshop related photos for use on the front cover. Perhaps
you have an unusual machine readers might find interesting

or have constructed a useful tool that would look good on

the cover? You will need a reasonably high resolution digital
camera. We do pay for cover photos. If interested, contact me
at the usual editorial email address for guidelines. (See page 3.)

Scribe A line

| do get some letters, mainly by email for Scribe A Line but
could do with a few more. If you have anything that your fellow
readers may find interesting, drop us a line. You might win a
Workshop Practice series boaok.

Free Adverts

| don't get enough Free Adverts to run this feature in every
issue. This service is free to non traders so dispose of that
surplus machine cluttering up your workshop. | normally run
wanted adverts in both Model Engineer and Model Engineers’
Workshop but try to keep for sale adverts to one or the other
magazines. | know the Free Adverts work because on occasion
| have printed the wrong phone number and have had readers
ringing me to find out the correct number.

Articles

| still have quite a few articles in hand but would like some
more small projects that can be done in a few hours. Also,
| don’t have any more CNC projects when Stepperhead
concludes. Can you help with an article or a series?



THE STEPPERHEAD
MULTI-MODE MACHINE

Alan Jackson describes

his superb CNC lathe
I tepperhead’ that's the best
name | could come up with.

(Stepper motor driving the

lathe headstock). Photo 1

shows the front view of the
finished machine and photo 2 shows the
tailstock end. It is my attempt to design
and build a machine to do a versatile
range of operations and incorporate
modern technology. David Urwick's
brilliant ‘Metalmaster’ designed in the
1950s was my starting point. | decided
to try to construct one. The drawings
are freely available from Yahoo group
‘Metalmaster’.

The first problem was a lack of castings
available, but even if | had a set of
castings some of the components were
too large for my workshop capabilities. |
have a Colchester Chipmaster lathe and a
Torm Senior M1 mill plus a small home
made surface grinder made from the
lower half of a Dore Westbury mill, the top
half has been fitted to the Senior mill. | did
not have a large enough milling machine
for the main bed and the auxiliary bed of
the Metalmaster.

Photo 1. A front view of the Stepperhead.

So | started a redesign to suit my
capacity. My first attem pt copied the
same configuration as the Metalmaster
whereby the vertical column, overarm
and tailstock are stationary and attached
to the bench via a sturdy base plate. The
base plate is bolted to the main column
and supports the whole machine. The

lathe bed and carriage is raised and
lowered relative to the fixed head and
tailstock.

| began making the base plate from a
piece of steel channel and soon realised
that this part has to perform a tough task
supporting the whole machine
cantilevered over the bench. It also

7
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Photo 2. The tailstock, saddle
drive and control panel.

demands a substantial bench to absorb
the cantilever bending forces.

To better understand these concerns |
made a simplified, full size, model of my
proposed design in wood, photo 3. | did
wonder if this was worth the effort but it
certainly was justified. It showed that the
demands on a normal bench mounting
would be excessive when the design is
translated into steel. It was also very
noticeable that the operating height (when
mounted at a normal bench height) was
too high and it became worse when the
bed was raised. Of course a special lower
mounting bench could be made to suit but
it still did not feel right. A major rethink
was required. Comparing the combined
weights of the moving and fixed parts of
this design showed that the fixed parts
weighed slightly less than the moving
parts. This suggested reversing the fixed
and moving parts.

The advantages are:

1) The base plate can be eliminated and
the bench mounting requirements are
substantially reduced.

2) The lathe bed remains at a fixed height
and can be supported at the tailstock
end. Avoiding the long unsupported
cantilever of the bed, plus the bench
can add support to the bed as with
conventional lathes.

The Stepperhead’s largest pulley is
200mm dia. The overarm is positioned
so that it can slide past this pulley and
this allows the tailstock to be integral
with the overarm, saving weight and
improving rigidity compared with a
separate sliding tailstock.

A secondary vertical column is
incorporated into the tailstock, which can
be locked at the tailstock and the lathe bed.
The combined primary and secondary
vertical columns and horizontal overarm
can therefore all be locked together to the
lathe bed. This forms a completed
rectangular frame and stiffens the whole
assembly of headstock, tailstock and lathe
bed as each component is contributing to
the overall rigidity and alignment.

A guide block clamped rigidly at the top
of the main vertical column provides a
sliding/clamping guide for the horizontal
overarm. The main column is guided in the
lathe bed block using a radial triangular
gib, as in the original Metalmaster. The
triangular gib fits closely into matching Vee
grooves in the bed block and main column
to align the lathe mandrel with the lathe
bed. The gib extends the full depth of the
bed block and has two lower adjusting
screws as well as the locking lever at the
top. When the head and tailstock are raised
or lowered the triangular gib lock and
tailstock column lock obviously must be
released. It is also beneficial to release the
tailstock bed clamp as this improves sliding
with the secondary column

The saddle and cross slide can be
operated in any of three modes:

1) Manually via the calibrated handwheels

Photo 3. The wooden mock up. This saved a lot of wasted time.

2) Semi automatically via stepper motors.
Each axis can be individually driven
by its stepper motor. The speed and
direction can be set and switched on or
off at the control panel. The cutting feed
can be varied and the direction changed
at will.

3) CNC control via the laptop computer.
In this mode the computer program
controls each axis either individually or
in combination with each other.

The lathe mandrel can be driven in two
modes:

1) Via the under drive main 3 phase 430w
inverter controlled motor. There are three
sets of Poly Vee pulleys, which together
with inverter speed control can give a
speed range from 15 RPM to 3200 RPM in
both forward and reverse directions.

2) Via a stepper motor dedicated
to indexing the lathe mandrel
(Stepperhead), photo 4.

The head and tailstock can be raised and
lowered permitting the following operations:

1) Up to 200mm max dia x 4560mm
between centres can be swung over
the cross slide, photo 5. The horizontal
overarm and tailstock can be removed
permitting 410mm max dia to be
rotated over the bed.

A
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Photo 4. The steppermotor at the side of the headstock.
Note the 2 step Poly Vee belt drive pulley.




A

(cutter above gear).

sef at angles.

2) It can be operated as a horizontal milling
machine. Cutters can be mounted in the
lathe mandrel and supported, if desired,
by the tailstock. The cut depth is set by
the vertical adjustment of the column,
photos 6 to 10.

3) The milling head can be mounted
directly on the cross slide or via its own
topslide for gear cutting, drilling, milling,
and grinding, photos 11, 12 and 13.

4) The mounting table can be attached to
the overarm and the milling head can
be directly mounted either vertically
or horizontally. The top slide mounted
milling head can also be mounted on
this table at any angle. This converts
the lathe into a small vertical milling
machine, photos 14, 15 and 16.
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Photo 8. Milling head on mounting table for gear cutting

e %

Photo 10. Mounl‘iny table and horizontal column

boti ' Photo 11. Gear cutting fmlﬂm e dieﬁfy on cross

slide & cutter below gear).

5) The boring and facing head can be fitted
to the lathe mandrel, which will create a
horizontal boring machine, photo 17.

The triangular gib can be removed from
the vertical column.

The column is fully raised. A screw at the
top of the gib strip is unscrewed to
provide a lifting handle. This permits the
lathe mandrel, owverarm and tailstock to be
rotated up to 5 degrees either side of the
lathe bed axis. In this mode long taper
turning is possible. Tapers can also be
generated using CNC control of axes X
and Z so there is a choice overlap here,
photo 18.

If the lathe mandrel is driven by its
stepper motor the mandrel can be rotated

more than 5 degrees because the
restriction of the motor drive belt through
its bench aperture is avoided. The wooden
section at the bench aperture can be lifted
off to permit the belt to be fitted or
removed, photo 19.

To sum up this is the range of machining
operations that are possible:

1) Manual lathe operations with variable
feeds to saddle and cross slide.

2) Screwcutting via CNC (a CNC/manual
mix can also be used).

3) Taper turning and contour turning
using CNC control of axes X and Z.

4) Taper turning by rotating the head
overarm and tailstock relative to the bed.

Model Engineers’ Workshop



Photo 13. Milling head on mounting table for tapered spiral milling.

Photo 14. Vertical milling (Milling head directly on
mounting table).

Photo 15. Vertical milling using the milling head top slide
on the mounting table.

Photo 16. Milling head on its topslide on the mounting
table - vice on cross slide.

5) Horizontal milling

6) Vertical milling

7) Horizontal boring

8) By using the stepper motor driven
headstock in conjunction with the
milling head a multitude of milling,
gear cutting and drilling operations
are possible.

9) The Stepperhead axis A can also be
driven simultaneously with axes X and
Z. This can be used to create spiral
milling and ornamental patterns etc.

10} A grinding wheel on the milling head
enables cylindrical & cutter grinding
of end mills & drills etc. Of course grit
protection for the slides is advisable.

June 2009
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Photo 17. Boring head on the lathe mandrel.
(Taper boring using Z axis at 0.007Tin./rev.)

Photo 18. Triangular gib being lifted out. The
top screw is uinscrewed to serve as handle.

Photo 19. Bench aperture with cover
removed.



CHOOSING AND
ASSESSING A LATHE

Dave Fenner looks at
buying your first lathe

uying a lathe is frequently a first
step into the hobby of model
engineering, or a considered
move forwards on the metalwork
side of some other hobby with a
significant element of home construction. It
is very likely that the person contemplating
the purchase will already have a number of
hand tools, and perhaps a bench mounted
pillar drill. Machine tools tend to cost
significant sums of money, so it is worth
taking a bit of care over the transaction.
Over the years, | have been asked on
various occasions for advice on buying a
lathe, and this can be difficult, particularly
if the prospective purchaser has not really
determined a few basic factors. To give such
advice invites similar pitfalls to advising
the newly qualified driver on choice of first
car. This article will nevertheless attempt
to persuade the prospective purchaser to
ask pertinent questions (of himself as well
as the seller) and to inform the decision
making process towards choosing that all
important first machine.

Here, | am focussing on smaller, lower
priced lathes, and the discussion and
illustration of some aspects will be
influenced by equipment | have owned
and used, and items which are available in
house to be photographed.

In recent years, combination machines
have become available from suppliers such
as Warco, Chester and Machine Mart, which
give the attributes of a lathe combined with
a mill. In a way these are somewhat similar
to the earlier established practice of adding
a milling attachment to a Myford. My
impression is that they give the advantages
of a large centre height, milling versatility
and a smaller foot print. However, | have no
personal experience of working with one of
these, so do not feel sufficiently informed to
include them in the discussion.

Size matters
Size is important from several points of
view. First, what kind of parts do you want
to make? Second, how much space is
available to accommodate it? Does access
to, or position within the workshop impose
limitations on the dimensions or weight?
Taking the first of these points, it is often
said that you can make small parts on a
big machine but you cannot make large
parts on a small machine. This is true to a
certain extent. However, trying to make
watch spindles on a large industrial lathe
would introduce difficulties due to the loss
of “feel”, and probably a limitation on
spindle speed. My own experience, before
kitting out for commercial production, was
to start with a second hand Myford ML7.
In those days, Chinese imports were
something of a novelty, and the choice of
machinery suitable for the tyro amateur
was very much more limited. | felt that the
Toyo and Unimat were out of my budget.
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This first ML7 was used for initial projects
such as a Stuart 10V and the Jones 605
two stroke. Although the machine had
seen better days, it was still capable of
accurate work.

When | became involved in building a
seven and a quarter inch gauge Royal
Scot, while the Myford would still cope, |
guessed that there would be an advantage
in having a bigger machine to remove
metal more quickly, and acquired a
Colchester Bantam.

This stayed with me for around fifteen
years, until it was replaced by a
Chipmaster from the same stable, which
offered a mixture of advantages and
disadvantages, but importantly accepted
the same accessories and tooling as the
Bantam. Both of these machines had been
used extensively in industry, and were
certainly not in their first flush of youth.
Again, though, with care, good work was
possible.

So my first piece of advice is to try and
have a clear view of what you are planning
to make. Lathe size is usually quoted as
say Xmm centre height and Ymm between
centres. These numbers give the height of
the spindle centre above the bed, and the
maximum length of work that can be
mounted between centres. It should also
be noted that in modern parlance,
suppliers often quote “swing” rather than
centre height, and this figure is often
diametric not radial. Thus 90mm centre
height might equate to 180mm swing,
being the maximum diameter of work.

A further complication to be aware of
concerns bed styles. A straight bed, photo
1 continues from tailstock to headstock,
whereas a gap bed, photo 2 has a gap (or
in larger lathes, a removable section) close
to the chuck admitting work of larger
diameter but short axial length. So if you
are keen to be able to skim brake discs or

Photo 1. Mini-Lathe ryps the straight bd design.

turn large traction engine wheels, this
feature could be important.

If you plan to work on long parts, then
you will either want a suitable dimension
between centres (some machines are
offered as long bed variants) or perhaps a
sufficiently large spindle bore to take the
bar size through the headstock.

Moving on to weight and space, the
Mini-Lathe shown in photo 1 weighs
around 45 Kg and has been mounted on a
redundant dressing table, fitted with
castors. The machine footprint is about 39
in. ¥ 13 in. or roughly a metre by 330mm.
Its low weight and small size mean that it
can be easily moved around if need be.

Allowing space to open the change
wheel guard, the footprint of the Myford
Super Seven, photo 2 is a little larger at
about 56in. x 24in. (1420mm x 610mm)
and the weight of the machine with motor
is now in the region of 90Kg. If mounted
on the manufacturers stand, then a further
BEKg. is added. Going a stage further, the
Chipmaster is an older generation tool
room lathe, photo 3 which turns the scales
at over 500 Kg. Here, the foundation plan
requires around 79in. by 39in. (2metres by
1 metre) to allow for guard opening. Thus
within this limited range of centre heights,
{approx 90mm to 143mm) and looking at
machines aimed first at the amateur and
then at the industrial user, the weight has
spanned a factor of ten. Whereas the
Mini-Lathe might be tucked into the corner
of a spare room, a bit of floor
reinforcement might be needed for a
Chipmaster or a more modern counterpart
such as a Harrison M250.

How much ?

Trying to indicate what to spend is like
the old question “How long is a piece of
string?™ It will be determined by factors
such as the bank balance, how seriously
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you are taking the hobby, and the view

of senior domestic management. It is,
though, worth bearing in mind that even
if your initial choice is wrong, provided
you have purchased sensibly, the machine
will have a fairly predictable resale value.
This is particularly true of Myford products
which now have a history spanning over
fifty years. The market for secondhand
Chinese lathes is more difficult to judge.

In spite of their popularity in recent years,
relatively few adverts appear for them.
Does this mean that owners simply do not
want to part with them?

Some model engineers are able and
prepared to spend sums approaching
£10,000 on a single machine. Amongst
the aeromodelling fraternity their
counterparts are happy to risk having a
similar value of engine, airframe and
electronics committed to the sky. For
most of us, financial constraints limit our
expenditure to more modest levels. On
that basis, let us take two example
scenarios. A) a budget of under £500, and
B) of under £1000.

New or Second hand

In the case of budget A", you might

find a second hand ML7 or Boxford, or
choose a new Mini-Lathe, Unimat or
similar, and be able to afford some choice
tooling and accessories. Other alternatives
might include ex industry machines of
larger size. For small scale work several
machines worthy of note are those from
Taig/Peatol, Unimat, Cowells, Proxxon
and Toyo. There are a number of other
machines, no longer in production, which

. O

Photo 4. View of the Chester DBSVS.
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Photo 2. Gap bed allows larger diameter to be turned.

may be encountered such as Drummond,
Zyto etc, which may be available at
relatively low cost.

For “B"” you might perhaps raise your
sights to a second hand Super Seven or
Boxford, ideally with quick change box or
look ta one of the larger imported new
machines such as the Chester DB8VS,
photo 4 or offerings from Warco, again
with some accessories.

Of the new machines, at the Mini Lathe
level, there may be different supply
arrangements, for example, Arc Euro
Trade offer this machine either “In the
box" or for a higher price, “fully
prepared”. In my experience, the
preparation process was something that
could be undertaken by anyone with some
basic mechanical skills, who is prepared to
invest the time. Also at the budget level,
the machine will probably lack some of the
“bells and whistles” which come as
standard on more expensive equipment.
Many of these however, can be home
produced to give the desired upgrade. The
DB8VS machine (priced in 2008 at about
£700) was supplied fully prepared,
adjusted and ready for work. It was
described in Issue 144 of MEW.

With any new machine, one thing that
you can rely on is that the various slides,
bearings and other wearing parts will all
be in brand new condition. Another factor
which has come into play in recent years
is the adoption of variable speed spindle
drives. Thus the C3 Mini Lathe and its
smaller brothers the C0 and C1 machines
have this feature, as does the larger
Chester example. Older, second hand

Photo 3. Colchester Chipmaster dates from the fifties

machinery is less likely to have this
advantage unless it has been fitted as an
extra by a previous owner. Both the
Chipmaster and Super Seven illustrated
earlier have been fitted with inverter
drives. The Newton Tesla package for the
Myford gives the ultimate in convenient
fitting, while the Eurotherm inverter fitted
to the Colchester cost less but needed
more in terms of electrical and mechanical
expertise to set up and commission.

Most new machines will have the spindle
running on either ball or roller bearings.
Opinions differ as to the relative
smoothness, stiffness and accuracy of
plain versus ball/roller bearings. For our
purposes | do not believe that there is an
issue here. One point that should be
mentioned however is that of cleanliness.
Plain bearings require more oil than a ball
hearing. If, however, you plan to use
cutting oil, the point becomes irrelevant as
the amount of coolant/ cutting oil will be
considerably more again.

Mention was made above of the “Quick
Change” box also kmown as a Norton box,
photo 5. This comes into its own if much
screwcutting is to be undertaken using
different pitches. New machines generally
don't have this unless you get up into
industrial {or new Myford) territory. If
screwcutting is to be just the occasional
exercise, or you will use mainly one thread
piteh, then using a traditional change
wheel arrangement will not cause great
inconvenience. In the case of Myford
lathes the box can be added as an extra,
but finding one at an attractive price may
not be easy.

and weighs in at some 500Kg.

Photo 5. Quick change gearbox on Myford. :
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A second hand machine may have
“enjoyed” the attentions of one or more
previous owners. Taking a motor car
analogy, you have the company rep who
spends much of his time on the motorway,
and who has the car regularly serviced,
you have the boy racer who does less
miles but regularly exceeds 7000 rpm and
does just basic servicing, and then you
have the octogenarian who does less than
3000 miles a year, never exceeds 50mph,
and has minimal servicing. Each of these
will give rise to different modes of
degradation, and the same may be said
for lathes.

You will occasionally find small
machines which were purchased for use
on just one job in a factory environment.
It may be that the bed is then worn badly
over a short length, or possibly the
saddle was locked so that the bed is
virtually unworn, but the cross slide or
tailstock has endured a beating. When, in
the late 80's, | purchased a Herbert 2D
capstan lathe, the dealer informed me
that the machine had come from the
local college. From a conversation with
an engineering lecturer, | then found that
the machine had been used only twenty
minutes each year for one particular
exam. It was in effectively new condition
but still had to be partly dismantled as
the cross slide grease had hardened,
causing extreme stiffness. As a general
rule, ex school or college machines will
be in good condition as regards wear,
but may show damage due to
carelessness etc.

Dealer or private sale

As with the vehicle analogy, each has its
place. As a first machine, it is unlikely that
you will buy unseen. With a new machine,
a dealer will probably have an equivalent
example in the showroom or on an
exhibition stand that can be test run. With
secondhand, it should be possible to see it
run under power. In either case some form
of warranty will be the norm.

Buying privately will cut out the dealer
margin, but also lose any warranty, -
caveat emptor.

I am reminded here, of a conversation
with a gentleman who phoned from
abroad, to seek my advice on lathe choice.
This would not be a first machine, as he
explained that he had previously owned a
Myford, and was now considering either a
factory reconditioned Super Seven, or a
very much cheaper but larger Chinese
machine. He also noted that his son was
advising against spending several
thousand pounds (of potential inheritance)
on what looked like an expensive toy. My
first comment was along the lines “It’s your
money, so you decide how to spend it”.
My subsequent observations included
some which related to “feel and
perception” rather akin to having owned a
Bentley and now choosing between either
another of the same, or a Jaguar, as well
as discussing the more quantifiable
performance factors. Whilst | was not able
to come down firmly in either direction, |
think the discussion did cover a number of
points which helped.

Some weeks later | received another call
from the same gentleman who, by this
time had made his decision, ordered and
received his factory reconditioned Myford
lathe; this time he was phoning to share
his delight.
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Photo 6. Its not a cross slide, it’s actually part of an X-Y table, but these Tee slots show

what damage can be inflicted by careless clamping and over tightening.

Spare parts

Something to keep at least at the back of
your mind is the availability and cost of
spare parts. For the new small Chinese
lathes, replacing things such as damaged
plastic changewheels is pretty painless.
Equivalent new (and even second hand)
parts for an industrial machine can be

a rather different kettle of fish. New
spares for Myford Sevens are readily
available from the factory, and these along
with Boxford parts may also be found
advertised on Ebay (beware of cheap
imitation parts) and the excellent
www.homeworkshop.org website.

The need for spares can arise in
unexpected ways and have unintended
consequences. One friend of mine owned
an old Rivett toolroom lathe which
became damaged during a house move.
The parts were not obtainable, and so the
insurance claim was based on having the
broken components remade to order. The
result was that the Rivett was scrapped
and a replacement machine purchased.

Assessing second hand

Returning to the vehicle analogy, a car
might fail its MOT test, however, its owner
would have been quite happy to drive

it around earlier in the day. In a similar
way even a machine in poor condition
may be capable of good work, but it may
need more care. When first looking at a
car, the procedure will often follow the
pattern, walk round, kick the tyres, wobble
the wheels, visually inspect outside and
inside, try the controls for feel, listen to the
engine and take a test run. A similar sort
of approach will serve for machinery, and
fortunately most machines incorporate
features which allow adjustment to take

up some of the forms of wear, so with a bit
of TLC, even what may appear to be a real
dog, can be given a new lease of life.

A static machine with no power available
will limit what you can check, although
more is possible if you can take and use a
DTI (dial test indicator) on a magnetic stand,
plus a length of silver steel of say 16mm
diameter. First impressions count, so is it
reasonably tidy, are there lumps missing,
photo 6 from cross slide Tee slots? Try out

the various wheels and handles checking for
stiffness or sloppiness.

Most small machines will be equipped for
a single phase power supply, and if this is
the case, then a tip from our editor is to
take along an earth leakage trip breaker (as
used for safer connection of lawnmowers,
hedge cutters etc). Supplying power via
one of these will highlight some types of
fault which may not be apparent when fed
through traditional fuses, but may cause
the breakers in a more modern consumer
unit to trip.

A further consideration, usually for larger
machines, arises if it is set up for three
phase power. In this case, you have to
decide how you will operate the lathe in
your domestic situation. Exceptionally, you
may already have three phase, if not, then
it is unlikely to be economic to have the
supply altered for one machine. In general
there will be three avenues available.

1) For a small machine such as a Myford
which has seen industrial service, the
motor and switch may be swapped for
a single phase unit (perhaps of slightly
higher power) and the wiring altered to
give reversing if desired.

2) It will usually be possible to retain the
three phase motor, alter its internal
connections for 240volts and supply
it via an inverter (otherwise known as
a VSD - variable speed drive or VFD -
variable frequency drive). This will give
the benefits of variable speed, soft start,
jog, etc. Note that in general, the output
from an inverter is at 240 volts between
phases, (not 240 volts phase to ground).

3) A larger machine may have a number
of added electrical complexities, such
as a safety cut out on the change gear
guard, emergency stop from a foot bar,
and contactors for motor and coolant
pump control. Here, assuming also
a rather more powerful motor, fitting
an inverter may not be so simple, and
hence consideration should be given
to employing a single to three phase
converter. These are available from
several specialist suppliers who advertise
regularly in MEW. One article which dealt
in depth with this subject was “Three
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phase Power Solutions” written by David
Sharman in Issue 101 of MEW. Because
of the different types available, the
application should be discussed with the
supplier from the outset.

Headstock

Give it a spin and listen to the bearings
and feel for tightness. Even at low speeds,
problems in a worn ball or roller race
may be audible. Apply pressure to each
shaft axially and radially, looking for
slackness. Set the DTl over the three jaw
chuck, photo 8 and in it, grip the silver
steel. Apply up and down pressure to the
rod; any movement of the DTl indicates
slackness in the headstock bearings.

The clock may then be used to check

for end float. Different methods exist

for adjustment. On lathes with angular
contact or taper roller bearings, adjusting
out the end float will also sort out radial
slack. On a Myford Super Seven, the
front main bearing is plain but tapered,
so adjusting the position of the two rear
angular contact ball races, photo 9 takes
up clearance in the plain bearing. Myford
ML7's have front and rear plain cylindrical
bearings which may be individually
adjusted by means of shims.

Mount the DTl on the saddle at centre
height acting horizontally on the rod.
Move the saddle to shift the DTl to near
the outer end of the rod. Zero the clock
and rotate the spindle slowly. Chuck
inaccuracy will probably be evident as
eccentricity. Stop the spindle at the mid
point reading, then move the saddle
towards the chuck. If the clock reading
varies by more than a thou or two, then it
suggests that the headstock is not aligned
correctly with the bed. Some lathes have
provision for adjustment here, but in many
cases the alignment is effectively fixed.

Remove the chuck and inspect the
spindle nose and Morse taper for damage.
Check the back gear train, if fitted, for
damaged/missing teeth and wear to its
shaft/ bearings.

Bed

Start with a visual check looking for saw
marks, (often caused by careless parting
off with a hacksaw), general impact
marks and evidence of wear. If you can
see evidence of the original machining
marks, then that is clearly a good sign.
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Photo 8. Movement caused by pushing up/down on the bar
would be picked up by the DTI. This lathe has been retro fitted

In most cases, the bed will tend to wear
preferentially near the chuck where

most of the action occurs, and it may be
possible to make comparative micrometer
readings. In the case of a Myford style
bed, wear may occur on the top surface,
and/or the sides or undersides. Slight
wear you live with, really bad calls for a
bed regrind. What you can live with will
depend on what you want to make and to
what degree of precision. Wear to the bed
will occur in conjunction with wear to the
relevant moving surfaces e.g. saddle and
tailstock, for which comments follow.

Tailstock

Have a look at the state of the taper socket
in the barrel. Industrial machines tend to
engage both the taper and the tang, hence
rotation of a tool in the socket is unusual.
Many hobby machines do not engage the
tang, and so it is more likely that rotation
occurs, with the possibility of wear or
damage. Light damage to a non hardened
socket can be cleaned out with a Morse
taper reamer.

The fit of the barrel in the casting, should
also be checked, although, the effect of a
loose fit can be minimised by gentle
application of the lock. It is quite possible
that the tailstock will be out of alignment,
but this is easily adjusted. Some wear
should be expected between the tailstock
and the bed. The Myford tailstock base
incorporates provision to adjust a gib strip
between the shears. To assess this aspect
on a Vee - flat bed machine really needs
careful measurement. On one such
machine that passed through my hands,
the tailstock base had worn so that the
tailstock centre was below machine
centreline, and the barrel pointed downhill
towards the headstock. Accuracy was
restored to a tighter tolerance by carefully
selected and positioned shims.

Saddle

Over time, wear may occur on the various
surfaces where the saddle contacts the
bed. Wear on the vertical sides may show
up as movement of the saddle, when
pressure is applied to the saddle across
the bed, first one way and then the other.
Again the DTl may be used to check. The
saddle should also traverse the length of
the bed freely. If the gib strip has been
adjusted to take out slack where the bed is

Photo 9. Visible here is one of the slotted ring nuts which adjust

worn, then the saddle will tighten up when
moved towards the unworn section at the
tailstock end. A DIY techniqgue to correct
this was described by John Mclntosh

in Issue 109 of MEW. In the case of the
Myford 7's, the saddle is prevented from
lifting by metal strips running against the
underside of the front and rear shears.
These are adjusted by means of laminated
shims. Again, if adjusted for aworn
dimension, then movement will be stiff at
the unworn part.

Wear on a “Vee - flat" style bed may be
more difficult to gauge. Under downward
pressure, the saddle will always assume a
specific attitude, rather than being able to
float slightly across the bed.

To get an idea of wear to the screw
cutting half nuts, engage them on the
leadscrew. If the saddle is now racked left
and right using the handwheel, movement
may indicate wear in the half nuts and/or
end float of the lead screw.

Cross slide

This moves on a dovetail slide, and the
first quick check is to wind the slide all
the way in and then out. It should travel
smoothly without stiffness. Stiffness in
one area may indicate wear elsewhere.

If it feels loose, then adjusting up the gib
strip is easy. Rotate the handle backwards
to zero then gently forwards noting the
reading at which the cross slide starts

to move. This will give a measure of the
backlash in the screw. This may be due
to a combination of factors: wear on the
leadscrew nut (easily replaced) wear

on the lead screw (less likely) and poor
adjustment of the handle assembly to the
cross slide end plate (readily adjusted).

Topslide

The mechanism here is very similar to
the saddle, and the same approach may
be adopted.

General observations

on backlash and wear

Backlash in the main, the cross slide and
top slide lead screws is to be expected,
but is unlikely to cause a problem except
when milling in the lathe. During normal
turning, the loads are in one direction, and
so the leadscrews are loaded one way and
backlash does not come into the equation.
If when milling is contemplated, the job

the Myford headstock spindle bearings.
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a small chuck where one tooth has been
broken on one jaw. This type of damage
occurs when the chuck is used for oversize
work (engaging just the inner teeth) and
then tightened sufficiently to cause the
fracture. The chuck is still quite useable
for smaller bar sizes, but if the jaws are
removed, then the order of replacement

is changed to ensure correct radial
positioning. Such damage to a four jaw
chuck may also be repaired in the home
workshop using the technique described
by Peter McKelvey in MEW lssue 89. For
three jaw chucks, the cost of a set of jaws
can be comparable to that for a new chuck.
One route sometimes worth investigating,
is that of fitting soft jaws, which tend to

be considerably cheaper. If a selection

of chucks is on offer, then a collet chuck
would be a bonus.

is planned so that the work is fed against
the cutting force, then the same applies.
If however, a “Climb milling” situation is
allowed to occur, then the cutter may be
drawn in by the amount of the backlash,
giving an undesirable “snatch”.

In a similar way, the effect of wear
between the saddle and bed etc. will often
become more apparent when loads and
motion are reversed. On most machines,
the saddle is driven by either the handwheel
operating on the rack, or by the leadscrew.
In each case, with few exceptions, the line of
action of the force applied lies to the front of
the bed. Thus when boring a cylinder, while
the saddle is fed forwards, it takes up one
position, and when drawn back, if there is a
bit of slack in the fit to the bed, it can twist
slightly viewed from above, so that the
boring tool would cut deeper if not moved
inwards to clear, This “problem” may
sometimes be turned to adwvantage, if the
extra depth is small and its amount known.
Taking that final cut backwards at the same
setting may remove just those few tenths
you were after.

Changegears
Are they all present, correct and with
undamaged teeth.

Chucks

Some machines may have been supplied
with perhaps just one three jaw chuck.
Having a four jaw, photo 10 and a face
plate, photo 11 gives more versatility to
handle non round work. Does each chuck
have a full complement of jaws, internal
and external? Inspect the jaws for broken
teeth. Photo 12 shows a set of jaws for

Under power

If the machine you are considering can

be run under power, then you have the
opportunity to confirm that the motor and
switchgear function, and make further
judgements. Check for noise and vibration
at various speeds, and that the back gear, if
fitted, operates correctly.

Try out the different speeds (particularly
if a geared head) and the feed system(s). If
you are able to turn a trial job, then you
can turn then measure a constant
diameter and check the behaviour when
taking a heavy cut.

Additional points in

assessing a bargam

Look carefully at what is included in the

offer. A private seller may be disposing

of an entire workshop, and hence all of

the accessories relating to the machine

may be up for grabs, whereas a dealer

will naturally wish to include just the

basic accessories. As an example, my

Super Seven, was acquired from a private

school. The staff involved in the sale

were well informed as to value, so it

was not one of these knock down prices

that you hear about, where taxpayers’

money is concerned. Nevertheless,
the numerous accessories made the
overall package extremely attractive.

For the benefit of the beginner,

some of the “extras” you may be
offered are listed here, together with
notes on application together with

my comments on their usefulness

based on personal experience.

Photo 10. Typical four
jaw chucks; jaws may
be reversed for larger
diameters.

Four jaw independent chuck, photo 10.
This is used mainly to grip work which is
often square or rectangular in section, also
to offset round bar e.g. for eccentrics. |
would class the four jaw as almost
indispensable as it may also be used in
place of a three jaw, and if the three jaw is
not spot on, then the four jaw can be set to
more accurate concentricity. Because of
this, some people would advocate buying
a four jaw ahead of a three.

Collet chuck - mostly used for small
rods and thin walled tubes, more
accurate than a three jaw. | managed
without one for a number of years so
would put this in the “desirable” rather
than “must have” category. Of course
now having several versions, | would not
wish to be without them.

Tailstock tooling - you will need as a
minimum, a tailstock chuck to hold centre
drills and drills, and a tailstock centre
together with one for the headstock. A
"live centre” kit gives added versatility,
Photo 13.

Saddle stop - For the Mini lathe, a cheap
single position stop is available, photo 14
while the factory item from Myford, is a
multi position unit, photo 15. | would class
a stop of some form as an essential. Asan
alternative to buying, several designs for
home construction have appeared in this
magazine over the years, and in an
emergency, it may be possible to press
toolmakers or “G” clamps into service.

Graduated leadscrew handwheel, this
gives precision control of the saddle
position, particularly useful if you plan to
do milling work in the lathe. Myford have
a bolt on Kit, while for the Mini Lathe and
many others, you need to make your own,
photo 16.

Steadies - two types will be encountered,
fixed and travelling, photo 17 each being
used to support round work as an
alternative to a tailstock centre. If your bar
size won't go through the headstock, then
a steady can provide the answer.

Thread dial indicator - this makes
imperial screw cutting much easier, photo
18 however, if you have a reversible
Vari-speed drive, then you may find it just
as quick to reverse between cuts.

Vertical slide - if you intend milling in the
lathe, then one of these, preferably the
swivelling type is a must.

Taper turning attachment - | have never
owned one for the Myford, but have made
one for the Mini lathe. | would see it as

Y
| |
|

Photo 11. Myford now offer a larger 9in. (228mm) diameter
faceplate (right) in addition to the earlier pattern.
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Photo 12. Jaw in the foreground has lost its innermost tooth.
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particular types of job.

is a more complex attachment.

Photo 13. The drill chuck and centre (bottom row) are regarde
as essential; the live centre kit (upper section) can be useful for

Photo 15. Myford multi position stop fits to rear of bed and

d

steady for Myford (right).

something you could happily leave until
you see a real need.

Sundry items which will be found useful
include carriers (Lathe dogs), small angle
plates and vices. B

Suggested further reading

An excellent source of information is
the website run by Tony Griffiths (www.
lathes.co.uk) from whom many technical
manuals are available. Machines are
also advertised there. One article which

June 2009

Photo 17. Travelling steady for Mini-Lathe (left) and fixed

introduced a fresh approach to restoring
worn slideway surfaces was that written
by John Feeney and published in Issue
98 of MEW. This introduced the topic of
building up by using specialist epoxy
resins, and while this may be frowned
upon by traditionalists, it has, nonetheless,
been for a number of years, a technique
employed by reputable machine tool
makers and rebuilders.

In addition to the recently published
Workshop Practice book by the writer,

Photo 18. Threading dial indicator can be added to Myford.

concentrating on the Mini-Lathe, available
from www.myhobbystore.com, a number
of other works have appeared over the
years, some oriented towards a particular
machine, some more general in nature.

Those on the following list give useful
information on particular machines.

Myford ML7 Lathe Manual lan Bradley
The Compact Lathe Stan Bray
The Taig Lathe Tony Jeffree

Unimat 111 Lathe Accessories Bob Loader
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To Die, Now!
(Better than “Yesterdie’?)

David Piddington continues
his look at dieholders.

The under plate

The under plate, Fig. 11 measured from
my machine is required at 23%in. wide by
5%in. long, deliberately slightly longer
than the tailstock’s base, and of 2%in. thick
mild steel. This is best machined from
2Vin, material if you can get it, or 8mm

x 55mm if that is the nearest alternative
you can obtain. Check the width from

your own machine leaving a few thou’
side clearance. | had completed mine to
size and found that the lower left corner,
looking towards the headstock, fouled the
top of the leadscrew handwheel preventing
insertion pressed up against the under side
of the bed shears, necessitating a 45deg.
chamfer. Due to the magnificent gift of a
compound swivel vice from a friend giving
up his workshop due to illness, | was able
to chamfer as shown in photo 47 and was
actually the first time | used this vice.

Attention may now be given to the
tailstock base with its adjustment block
where as shown in photo 48 it may he
seen being temporarily fitted into the bed
shears with a screwdriver and socket key.
Itis shown in the reverse position for this
image, though it will fit either way, as the
bed shears are ground parallel. It must be
a smooth, sliding fit.

At this point it must be stressed that this
adaptation requires the tailstock to be rigid
and non-adjustable for offset centres from
the headstock. We will |ater bare out the
front to take an adaptor bush for the
dieholders. The underside of the tailstock
casting has been cored out leaving a wall
thickness of about Y4in. This is insufficient
for secure screws so | reasoned that if the
cross hole for the former clamp handle
spindle were plugged, this is %in. diameter
then the plug could be secured
permanently and a stronger bolt inserted
through the hole formerly occupied by the
clamp spindle. Photo 49 shows the
inverted base being aligned to a */&in.
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diameter drill being careful to centralise it
as the actual hole size on mine measured
0.415in. diameter and the nearest available
drill | can ascertain is a letter “Z"” and |
don’'t have one. The drill will be replaced
with a %in. end mill, slot drill or a
counterbore if you have one completing a
shallow cavity as seen in photo 50.

Tailstock securing bush

Next machine up a bush as shown in Fig.
12 to be a close push fit inside the hole

and a %in. diameter MS plug 2%in. long

for the cross hole. If you don't have one,
make up a centre punch from Yin. diameter
silver steel about 2)%in. long and after
inserting the sharp end into the bush’s

hole, make a heavy dot on the side of the
plug. Now, the raised edge around this
dot will prevent removal of the plug, but
after a little dressing with a smooth file,

it can be removed to the drilling machine
where it may be cross-drilled and tapped
viin. BSF. Alternatively use metric of 6mm
x Tmm pitch. A socket head cap screw

2in. long is now required, though few of
our regular suppliers stock this length.
However all is not lost for there are many
nut and bolt retailers who will usually sell
over the counter to private individuals. This
single screw has made for a really solid
piece of equipment. Unfortunately, as time
proved, this was not as secure as | had
hoped and, while finishing the unit prior

Photo 48. Checking the F of he tailstock base to the bed shears.
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to final painting, | inadvertently tapped the
upper part sideways. Luckily the original
centering scale was still attached and | had
already noted its position to the fiducial
line on the tailstock body and could reset
it. The obwious way would be to put the
adapter in the three-jaw chuck and re-align
the smaller end to the bored tailstock but
the saddle is in the way. To overcome

this problem | drilled into the top of one

of the external bosses on the casting and
hammered in a %in. spring (roll) pin, see
photo 51, which as can be seen, is being
readied for undercoating.

After coating the upper surface with a
marking colour, the under plate may now be
carefully positioned centrally inside the bed
supported on a piece of wood or other
packing. The plate is slightly longer than the
tailstock, deliberately so, and the extra
length will be at the lathe's headstock end.
Scribe two parallel lines from the bed
shears and then after removing it to the

l T &
%

Photo 51. The spring roll pin about to be
hammered into its hole.

Photo 43, ffgning the drill ith the clamp hole,

b

Photo 50, Coumerborin the base underside for the securing bolt,

Fig. 12
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marking out bench, scribe a centre line
between these two marked lines along the
plate. Measure in %in. from both ends and
make a centre dot. Drill both holes with a
No. 3 drill {or %in.) and remove the burrs
both sides. These holes must now be
transferred to the underside of the tailstock
which latter item should first be clamped to
an angle plate as shown in photo 52. This is
the “two hands” method of this sort of
awkward job. | already had a selection of
%in. drawbars and had a suitable one with
%in. BSF threads at both ends and 8%in.
long. | have others too with different threads
at the ends. If you do not have such a bar,
then make a temporary one of this length.
The “two hands” method requires two
spanners to fit the nuts and a suitable area
of bench or machine table, or whatever you
hawve available. As shown in this view, | have

to the angle plate.

June 2009

Photo 52. The two hands ethod mping the tailstock

Photo 53. Measuring the depth of the front underciit of the bed.

a ring spanner resting on the edge of my
surface plate held there solely by gravity. At
the other end, not shown, are two nuts
locked together so that with my right hand |
could tighten the assembly holding the
loose nut before putting the ring spanner in
place. Then, having achieved a non-slip
assembly, | used a small spirit level first on
the top edge of the angle plate, and then to
adjust the disposition of the inverted
tailstock parallel to the surface plate and
then finally tightening the drawbar. If your
bench is not horizontal simply note where
the level's bubble is and set the tailstock to
that same indication.

Next, study photo 53 where it will be
seen that a piece of steel plate has been
wedged against the front inner bed shear
and my digital calliper has been posed
showing how to measure the depth of the
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machine’s bed shear

the front shear. | had

Photo 54. Measuring the depth of the

rear undercut. -slightly greater than

undercut. Photo 54 shows a similar
procedure for the rear shear. Obviously, as
| did, you will not need the temporary
shelf to support the calliper. My own

0.357in. and rear 0.371in. thus the centre
of the under plate will be 0.014in. towards

a close fit under the shears and its width is
2.097in.. Note that on these posed images,
the readings differ from my text.

Under plate gauge

Using a depth gauge, or the step end of
the digital calliper measure the depth of
the tailstock’s tenon, which fits between
the bed shears. Mine measures 0.321in.

a length of %in. mild steel of the same
length as the tailstock and machine one
side to match the tailstock’s temon. On
an adjacent side, mill away to match the
width of the wider shear undercut, which
on mine, was 0.371in. See Fig. 13.

Next drill two No. 38 holes on the rear
edge of the under plate at %sin. from the
edge and fit to it the newly machined
rectangular under plate gauge ensuring
that you fasten to the thinner dimension. |
used 5BA screws for which the above size
is the tapping drill for 87% thread
engagement. It is essential that both rear
edges are exactly in line. The holes in the
under plate may be plugged later.

Now with a wedge of, say, 6mm MDF
clamp the bolted together under plate and
gauge on to the inverted tailstock on its

undercuts were: front

made my under plate

a nominal %sin. Take

51/8

angle plate and take the whole assembly
to your drill table and spot through the
two securing holes with the No. 3 drill.
Photos 55 and 56 show views of this
procedure and the under plate gauge can
be clearly seen positioning the under plate
parallel with the tailstock tenon. After
removal of the under plate, tap the holes
about %in. deep.

—l--‘ '--—0,371

5;’16—-—‘ ]--|—

—=—5/8 5/8—=— Remove the temporary under plate
gauge and open out the holes in the under
plate with a %in. drill - no larger at this

MATERIAL: M.S. time. Then with a couple of temporary
AUTHOR'S SIZES GIVEN bolts, try the assembly for fit. | was
CHECK ALL DIMENSIONS FROM INDIVIDUAL JOB UNDER PLATE GAUGE gratified that mine was satisfactory.

By using a number drill's shank | found

that a No. 14 was the distance between the
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bottom of the tailstock’s tenon and the top
of the under plate, this being 0.182in. -
almost %sin. Add to that the plate's
thickness of %in. and there is room left on
my 1991 machine of "sin. clearance for
the spring, its cap and the tensioning bolt.
We must therefore work to less than that
in the hope that other machines do not
vary appreciably.

Spring components

The springs are shown in Fig. 14. | have
no specification for these and used the
only possibly suitable one | had in stock,
which looked about right if cut in half. It
was 1%sin. long with 0.078in. (2mm) wire
diameter and 0.590in. outside diameter
with a 0.430in. bore. | cut through the
spring with a micro-drill and a diamond-
impregnated point, photo 57. (| assume
it is diamond as it certainly cut through
the wire doing only minor damage to
adjacent coils.) The cutting process
unfortunately leaves a far-from-flat-end

3
’4- — [ ]

Photo 55. Spotting the holes for screws to sectire the underpffe.
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Pha SS.Anofher view of the fﬁng operation.

Model Engineers’ Workshop



Photo 58. A method of holding a spring to grind its end square.

Photo 59. Reaming the underplate holes in th lathe.

to the spring but for this purpose | do
not think it will matter overmuch. The
raised ends can be placed, very carefully,
against the side of your bench grinder
to true it lightly. Turn a plug of wood to
fit the bore tightly to do this so you can
hold them without danger of damage or
burning to your fingers and, at the same
time ensuring they are both the same
length. Photo 58 shows what | achieved
with this method.

Subsequent operations showed that this
spring was strong enough holding the
tailstock down against stresses from a
revolving single point cutter for boring
the front of the tailstock for the die holder
adapter. However, it was far too strong
for making long slender threads such as
8BA and 10BA where the drag resistance
of the tailstock on the bed is greater than
the fine threads will withstand. Therefore
a much lighter spring will be needed that
will just, and only just, keep the under
plate in contact with the bed for most
threads. No spring is required at all for
the very fine threads, the weight of the
tailstock being sufficient.

| had already realised that if a sliding fit
were aimed at, any lift away from the true
vertical would bind on the spring bolts
and so although | have quoted a %in.
reamed size for the plate the bolts are a
clearance size on this diameter. Photo 59
shows my reaming process for the hole
as my %in. capacity bench drill’s chuck
was unable to accept the reamer’s shank.
The pre-drilling up to 3%: was done on the
slowest speed of my drill, the drill shanks
having been long ago reduced to %in.
diameter. It will be noted that the tailstock
barrel front face supports the plate by
means of my right hand - it was on the
camera at the time this posed image was
taken - gently pushing it. | ran the lathe
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Photo 60. Method of marking the rub areas on the underplate.

and bed rib, so | propose a drastic
solution of removing %sin. from both
sides of the under plate. It was only the
initial close fit that enabled the plate to
be positioned under the tailstock body
centrally disposed to the bed. That we
are now removing the positioning edge
is no longer important. If you use a
spring like mine, adjust so that a
minimum pressure is put on to the
spring with the cap screw.

As only two springs are required | am
unsure where to recommend a purchase.
The only spring that might be suitable
from a model engineering suppliers are

spindle on the fastest speed in backgear,
77rpm on the Myford S7, and applied
cutting oil to the reamer.

The under plate bolts and spring caps,
also on Fig. 14 need no special
instruction as they are plain turning,
drilling, threading and tapping. Now, are
you not pleased that your %in. BSF die is
in its preset holder and cuts an accurate
thread to match your tap? Counterbore
the cap with an end mill. Use 2BA x %in.
long socket cap screws and check with
the bed that these will clear the inside
bed-way top. | found my unit would slide
firmly as | had expected, so after putting

some blue marking (NOT marking out
blue) on each side edge, it was found
that these were rubbing hard under the
bed shears as in photo 60, which will
have to be removed. It may also be

those for the 3%in. gauge passenger
bogies by Messrs Reeves 2000 but these
are listed in packs of eight. Any alternative
spring will require a different spring cap,
and an amendment to the upper part of

realised that swarf will inevitably find its
way into the gap between under plate

WARNING

When cleaning up the under plate, do not break the leading edge but leave it sharp.
If you look at the equivalent edges of the saddle, or your tailstock where it slides
along the top of the bed, you will note a similar condition. This is to prevent swarf
access. If by chance you have already done this, then return the plate to your mill
and take a small cut across the end until the ‘sharp” condition is met.

Even then the sharp edge is not foolproof for | remember a brand new machine
being returned to the works. While setting it up in its new owner's shop it has been
near a ‘dry’ grinding machine. A small quantity of grinding dust had blown across
and settled on the bed. All unknowing, the operator engaged the quick power
traverse and the dust penetrated under the saddle and it seized. It was found
impossible to free it hence its return to the makers. When the saddle’s apron and all
connecting shafts had been removed the overhead 10-ton crane attempted to jerk
the saddle off the bed. This only succeeded in lifting several tons of machinery off
the floor. It was eventually removed with screw jacks from beneath but the sight of
the gouged bed will remain in my memory forever. It was as if long, badly broken
fingernails had scraped across a slab of butter down to a depth of about %in. The
underside of the saddle was in no better condition.

the spring bolt provided it is not larger
than %in. diameter. IFTEINIE
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Photo 1, Clocking along a workpiece.

Background

For many milling operations, a logical
sequence of operations will commence
with an initial squaring up with a fly cutter
or end mill to establish one or more datum
surfaces from which the positions of other
features may be determined. In most
circumstances, the datum positions will

be taken from existing edge surfaces, or
perhaps scribed lines. However, on some
occasions work may be referenced to

the centre of an existing hole, and it was
the process of addressing this less usual
aspect that started the train of thought on
this subject.

Setting up parallel to the table
Many set ups will require that one edge

of the work is either parallel or at right
angles to the machine table. If the work is
to be held in a vice, then the vice must be
accurately aligned with the machine.

The classical method of ensuring parallel
or perpendicular setting is to use a clock
gauge held in the stationary mill spindle on
a vertical mill. Photo 1 shows this
procedure, where the table has been moved
in the Y direction so that the work contacts
the stylus, then in the X direction to the
extremities of the work. Any variation in the
clock reading indicates an out of parallel

eSSV
Photo 3. A pair of setting pins for the
VMIC mill.
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Photo 2. For approxii

U

ate setting, a long straight bar may be

sighted against the Tee slots.

FINDING THE DATUM

Dave Fenner looks at locating holes and edges

position. The usual technique for setting a
vice is to lightly tighten one bolt so that it
forms a pivot point, and have the other
somewhat slacker. The work or the vice can
then be nudged with a nylon mallet, with
slight rotation being encouraged around the
first bolt. To set up the vice more quickly,
but less accurately, | keep a handy length of
mild steel flat bar, photo 2 which can be
gripped in the vice and sighted against the
Tee slots. On some mills where the column
features a flat front face, it may be possible
to employ a purpose made U shaped
bracket which is clamped in the vice. The
table is then backed towards the column,
until the two equal length legs contact the
column.

If the work is to be clamped directly to
the table, then for best accuracy, again, the
clock should be used. My quick and dirty
solution here is to have a couple of setting
pins, made from 16mm bright bar which
were turned down in a collet chuck to
closely fit the Tee slots. These can be seen
in photo 3 and on the machine in photo 4.
With two of these in place, the straight
edge of the work can be simply backed
against them and clamped in place. A
close approximation may also be obtained
by using a locked depth gauge at each end
of the work, photo 5 to set a specified

Photo 4. Work can be pushed back againsit
the pins prior to clamping.

distance from the table edge. This of
course assumes that the Tee slots are in
alignment with the X axis (in the case of a
new machine, an inspection report may
indicate the tolerance and actual
measurement of error). An older second
hand machine should be accurate, but it
may be worth checking by locating a clock
in the spindle and zeroing against carefully
fitted pins, or running along one slot.

Setting up across the table
Ifthe edge is to be set at 90 degrees to
the table, then again the clock method
used on the Y axis, will deliver the most
accurate result, however for speed, using
a good quality square will normally be
good enough, photo 6.

Alignment device

A simple alignment device, which is
geometrically a bit like a carpenter's bench
hook, can be made quite quickly from a
fength of flat bar and two short pieces of
silver steel bar. Drawings are not given,

as the size chosen will be determined by
the material available and the size of the
machine. My flat which happened to be

of section two inches by half inch (approx
50mm by 12mm) had lain around for many
years and acquired more than just a patina
of rust. It was cut to a length of about

12 inches (305mm) although for smaller
work, this might be reduced to say 7inches
(180mm). The broad faces were given a
lick on the linisher and then the narrow
ones cleaned up by draw filing. The flat
bar was set spaced up from the mill table,
(to allow the drills to poke through without
damaging the table) taking care that it

was in alignment with the longitudinal X
axis. Again, the best method for setting
alignment is to use a clock gauge and
traverse the full length, but | used the
approximate depth gauge method, and
found it to be about a thou out. If the bar is
found to be out of straight, do not despair,
just get it pretty close and proceed to clamp
it down. With the Y axis locked, two holes
are then drilled. | have positioned these
closer to one edge, spaced them ten inches
(254mm) apart and chosen a diameter of
3/8in. (9.5mm). This spacing would allow
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a secondary function as a 10 inch sine bar
for angle setting. To obtain accurate holes,
the process was to start with a centre or
spot drill, drill through at %£sin. then open
out to 3&in. I had planned the work in two
distinct stages, but if you place your spacers
carefully, or consider them as sacrificial,
then one set up will suffice as follows. If you
choose the more involved procedure, then
move on to “Assembly”.

Single set up method

Without slackening off the work clamps,
fit a slot drill or end mill to the chuck,

and proceed to take a light cut along one
sidle of the bar, ensuring that the Y axis is
locked for the duration of the cut. Without
disturbing the work, this procedure may
then be repeated for the opposite edge.
This method offers the theoretical benefit
of being more foolproof and error free.
Because the work has not been disturbed,
all the features should be parallel within a
tight tolerance, governed by the machine’s
own inherent accuracy.

Assembly

If the holes are accurately to diameter, you
may simply Loctite in two silver steel pegs
of appropriate size. If however they are
slightly oversize, then turn down say “in.
dia. to fit. In this latter case, ideally the
pins should be turned using a collet chuck,
thus ensuring concentricity.

Multiple set up method
To correct any slight out of straightness
or parallelism, further operations can

Photo 5. With care, good accuracy can be achieved using a depth
gauge. The error measured here was 0.002in.

Photo 7. Edge is trued to the pins by locating pins on parallels.
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be undertaken. The assembly was now
clamped to an angle plate, and its height
from the table set by equal spacers under
each pin. If you have a set of slip gauges
then these are ideal, however a good
alternative is a couple of short pieces cut
from flat bar - photo 7 shows my set up
using pairs of parallels made many years
ago. Other techniques here are equally
valid, such as lengths of bar faced to length.
Just check with a micrometer that the sizes
are equal, before starting. The top edge

of the alignment bar can now be shaved
with an endmill or flycutter to be accurately
straight and parallel with the positions of
the two pins. The procedure can then be
repeated for the second side. In use the pins
may be located against the edge of the table
as in photo 8, or against a Tee slot edge.

Having now set the work in alignment
with one or other of the machine axes, it is
then necessary to bring the spindle to a
known position with reference to the
datum edges. One point worth mentioning
here concerns backlash in the table
leadscrews, which will almost certainly be
present unless your machine is fitted with
high quality ball screws or is near new. The
trick is to always approach a setting from
the same direction, that way, the backlash
effect is nullified. Sometimes this will mean
going beyond a desired position and then
coming back in the chosen direction.

This need to know where the spindle is
located with reference to some feature of
the work (or fixture) is a basic requirement
for almost any reasonably accurate work,

most work.

Photo 6. For working across the table prior to clamping, the
workpiece may be held against a try square located against the
table edge. Not as accurate as using a clock but acceptable for

but is also particularly true in the case of
CNC machines, where the machine needs
to know where the spindle is in relation to
the table and the work, before
commencing the cycle.

Probably the most common situation is
that where we are working from one or two
datum surfaces. Several methods are
available employing equipment ranging
from the no cost home brewed accessories
to fairly expensive microscopes.

Working from an edge

For many situations, it is convenient to
work first from the static vice jaw, since
once the spindle has been referenced

to it, then the corresponding side of any
work clamped in the vice automatically
has a known position. Any of the various
methods to be described may be used on
the vice, except method 1, the “Rizla”.
This dates back to the times when no self
respecting machinist would be without his
self rolled cigarettes and his packet of Rizla
paper. These papers typically measure just
over a thou (0.025mm) in thickness. Where
it was necessary to mill say a shoulder

in rectangular work, a small piece of the
paper was attached to the side of the work
by wetting with coolant, then the cutter
brought carefully across to it. When the
cutter picked off the paper, the cutting
edges were assumed to be one thou off
the work. If needed, the position of the
spindle centreline could be determined by
compensating for the radius of the cutter.
The reason for not using this method on
the vice is the danger of running the cutter

R

Photo 8. Alignment device located against rear edge of table.

Work may then be set against it and clamped.
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Photo 9. Feeler gauge is lightly nipped
between bar and vice.

- : : :

Photo 11. Lower section of edge finder
has moved about Tmm to the left giving
positienal indication.

into the hardened vice jaw which would
cause damage to both.

Method two | will dub the “rod and
feeler”, and it is probably the method | use
most frequently. It can also be adapted to
quick set ups for cross drilling small shafts.
In its most basic form, a length of round rod
(silver steel is an ideal choice) is gripped in
the drill chuck, and moved across towards
the face of the work or vice. When it just
nips a feeler gauge, photo 9 the spindle
centreline is offset from the face by "half the
rod diameter plus the thickness of the feeler
gauge”. One can of course make do with
one “master rod”, but by preparing a
selection of rods of different diameters, it
becomes a quick exercise to set the offset to
cross drill work to a fair degree of precision.
Thus if the 0.002in. feeler is the standard,
then a rod of 0.371in. diameter gives instant
setting for cross drilling a shaft of 0.375in
diameter. For metric applications, one might
employ a 0.1mm feeler, in which case a rod
of 9.8mm would give an accurate setting to
cross drill a 10mm shaft.

Method three takes us into the realms of
more specialist (and usually purchased)
equipment, namely the edge finder, a piece
of equipment that | had read about, seen
used by others, but had not employed
myself. The original intention was to
borrow one for the purpose of this article,
but thoughts then turned to wondering
how easy it might be to make one. The
answer proved remarkably simple.

Edge finders come in a variety of forms;
single ended, double ended, single or
double diameter etc. | chose to make the
simplest possible example shown in
photo 10.

It is made in two sections, the upper,
which is fitted to the spindle chuck, and
the lower, which does the position
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Photo 10. Home ma.da edge finder.

Photo 12. Detail of one track, tensio
spring, and 5BA screw.

sensing. The two sections are drawn
together by a tension spring.

In use, the spindle is run at about 500 rpm,
and it is likely that the lower section will
start to run slightly eccentrically. The spindle
height is set so that about half of the lower
section overlaps the edge to be found. The
table is then moved slowly to bring the
finder into contact with the edge. As the
edge is approached, it will bear
intermittently on the finder, gradually
moving the lower section into a concentric
position. Finally, when a true touch is
achieved, the frictional drag will occur
throughout the whole spindle revolution,
and the lower section will move sideways
about 1to 1.5mm. This can be seen in photo
11. Very high accuracy and repeatability (e.g.
0.0002in. or 0.005mm) is claimed for
commercial edge finders, and certainly,
using the Schumate DRO as a reference, the
home made version proved to be better
than a thou (0.025mm) on both counts.

Photo 13. Hensoldt Wetzlar microsope
fitted to VMC mill .

Making an edge finder

The raw materials for my home brewed
effort were all found in various scrap
boxes and comprised a length of half inch
diameter bright bar, two 16x12x12 mm
dia. inner tracks for use with needle roller
bearings, a tension spring, and a 5BA
screw. This last item was used to give a
convenient connection to the spring.

From the bar, two parts were turned, the
arbor and a cap for the lower section. The
arbor featured a shoulder at one end to
locate one track (Loctited in place), a
counterbore at the other to locate a
retention pin for the spring, and a stepped
through hole to accommodate the spring.
Using the two tracks ensured that the
material was hardened and ground giving
accurate diameters and square end faces.
However, | see no reason why other
prospective builders should not make these
parts from silver steel. Some of the
component parts may be seen in photo 12.
The tracks used have an 0D of 16mm
which means that to bring the spindle
centre in line with the edge, requires an
offset of 8mm. On a metric machine such
as the Warco WM 18, this is particularly
convenient as it equates to four complete
turns of the handwheel. In the case of an
Imperial machine such as my Myfard VMC
mill, a diameter of 0.400in. would require
an offset of 0.200in. requiring one complete
turn. Of course, if a DRO system is fitted,
then offsetting to datum would be carried
out using it. As with the earlier item, no
drawings have been given as the contents
of scrap baxes will no doubt vary.

Method four takes us once more into the
realms of more specialist equipment,
namely the centering microscope. Colin
Golding described his design in MEW
Issue 98, and in Issue 106, Dick Stephen
covered the construction of the
Hemingway kit which includes those hard
to source optical components.

Due to good luck, some years ago, | did
manage to acquire a centering
microscope, photo 13. As purchased,
something rattled inside, no image was
visible, and the arbor taper was something
of a mystery. After dismantling, the rattle
was traced to a detached mirror, and a
new R8 arbor was turned with a correct
internal location for the mirror. Careful
readjustment was then needed to bring
the centre point to the middle of the
graticule. The original kit included a
battery for illumination (long gone but
easily substituted) and a device for
accurately locating edges, photo 14. This
becomes useful if the edge has been given

Photo 14. Detail of the edge accessory.
The mirror features a fine line which is in
line with the lower vertical face,
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Photo 15. Here the rod blank was held by
two Allen screws in the fixture clamped in
the vice. Setting the datum position was
achieved by means of two pointed acces-
sories, lined up using a magnifying glass.

a chamfer, making it more difficult to
determine the position of the vertical
surface.

A microscope can also be ideal for
locating the centre of existing holes or
measuring distances between features
such as holes, edges etc.

A modern development of method four
utilises a webcam fixed to the spindle and
linked to a workshop PC. Software is
available to make such a set up an
extremely useful alternative to the
traditional microscope. Tony Jeffree and
Dick Stephen described one system in
MEW Issue 112, which provided the
motivation for a second by Mike
Trethewey which appeared in Issues 121
and 122 and addressed the question of
illumination.

Using either a microscope or a webcam
in conjunction with a two axis DRO system
opens up the possibility of performing
quite complex inspection of parts in a
similar manner to an industrial CMM
(coordinate measuring machine).

Method five involves the use of a laser.
To the best of my knowledge this was first
advocated by Peter Rawlinson (MEW lssue
79) as a device to aid mill head tramming.
Comment from Richard Bartlett (Issue 80
and others prompted further development
by Peter to give centre finding capability
as described in Issue 81. Since then
purpose made laser devices have become
available at relatively low cost.

Working from a hole

or scribed lines

There are those situations where the
location we wish to adopt for reference

is not a nice straight edge but could be a
hole, either drilled, possibly reamed, or
alternatively threaded as a bolt location.
This can arise in situations such as a
connecting rod where the periphery

is created using the big and small end
locations as datum positions. | came upon
just this problem in a CNC application,
where the rod blank was located on a fixture
by two M8 Allen screws. In photo 15 may be
seen the profiled rod blank, and the pointed
gadgets fitted to the spindle and the fixture
to set the datum. Because the CNC software
is to an older standard, it was considered
desirable to be able to bring the spindle
directly above the centreline of the location
bolt, rather than to some other known offset
location. A magnifying glass was used to
set the points in line, and measurement of
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the machined blank indicated an error of
0.0025in. {0.06mm)

With a manual mill you are able to test
the position of a hole by placing a rod of
equivalent diameter in the chuck, then
gently feeding the quill down and adjusting
the table position so that the rod enters the
hole freely. The accuracy achievable will
depend largely on how closely the rod fits
the hole. A second technique | have used
on occasions employs a longer, more
flexible, pointed rod again fed down
manually into the hole. If the final approach
is examined with a magnifying glass, then
the deflection may be seen and
compensation made.

In the case of scribed lines, | often simply
fit a centre or spotting drill, line up the
chisel edge with one axis then drop it
down on the work, observe the mark made
and correct accordingly, photo 16, The
spindle is then rotated 90degrees and the
procedure repeated.

Microscope or webcam methods are
likely to work well here. Lines are quite
straightforward, and small holes can be
centred within the graticule. Larger holes
are likely to involve more work to locate
the centre.

In the case of a sizeable bore, then it can
be back to the clock, photo 17 or even the
coaxial centering gauge type device as
described by Peter Rawlinson in MEW
Issue 118. This allows the clock to be more
easily read from the front of the machine.
These accessories are of course available
commercially, but at a significant price.
The set up illustrated in phote 17 utilises

Photo 16. Using a spotting or centre drill,
the spindle is rotated so that the chisel
edge is aligned with one scribed line. The
position can be checked with magnifying
glass or by dabbing down on to the work.
The spindle is then turned 90 degrees and
the process repeated.

the angle indicates a positional error.

the smallest Warco magnetic base locked
on to the drill chuck outer ring. It should
be noted that for stable readings, the
chuck jaws should be tightened.

Cross Drilling Shafts

To arrive at the centerline position to
cross drill a shaft, variations of several

of the techniques noted above may be
employed, notably the rod and feeler

and the edge finder. If only reasonable
accuracy is needed, then the rough and
ready approach using a six inch rule or
strip of flat metal strip may be used. With
the work gripped in a vice, and a centre
drill fitted to the chuck, the spindle is
rotated to align the chisel edge of the drill
with the axis of the work. The quill is then
lowered to nip the strip or rule between
drill and work. Photo 18 shows the strip
held at an angle indicating an error. The
table position is then adjusted so the
strip is held level as in photo 19 where
the spindle is now correctly positioned
for cross drilling. Just how accurate this
can be will depend principally on the
diameter of the shaft (smaller shaft -
higher precision) and how well you can
judge the angular error. If we assume that
the angle can be held within one degree
error, then the drill position will be within
0.0175 times the shaft diameter of the true
centreline location. This for a ane inch
(25.4mm) shaft, max error is 0.0175 inches
or 0.44mm, while for something like a
small railway axle of 0.125in. (3.1756mm)
diameter, the maximum error should be
0.0022in (0.055mm). W

~ S |
Photo 17. The chuck has been tightened
to lock the outer ring, then the mag base
attached. The clock can then be used to
set the hole in the work concentric with
the spindle.

Photo 19. When the strip is level,
the drill is on centre.
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Photo 1. Typical end mill showing four cutting edges.

Photo 3. Slot drill showing two overlapping cutting edges. oo 4. "Ui mill shng three cutting edges, two overlapping.

AN INTRODUCTION

Donald Brymer looks at milling
slots, grooves and keyseats.

hen a slot/groove or

keyseat is to be milled,

which cutter is most

suitable for the task? Is

it an end mill (four plus,
non overlapping cutting edges depending
on diameter) photo 17 Is a variation of
the traditional end mill with two of the
four cutting edges overlapping as in
photo 2 best? Maybe a slot drill with
two overlapping cutting edges, photo 3.
Perhaps a “uni” mill, generally with three
cutting edges two of which overlap, photo
4 or a side and face cutter, photo 57 The
following text can help to answer this
question.

End mills and slot drills

End mills with no overlapping cutting
edges cannot be plunged into the work
surface and must enter the work from
beyond an edge or face. If an accurate
width slot is required the end mill is not
the best choice for a single pass cut as
the multi tooth cutting action of an end
mill tends to make the cutter wander very
slightly resulting in an oversized slot/
groove being machined. This does not
mean that an end mill cannot be used for
accurate slotting/grooving. It does mean
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that a smaller diameter cutter than the
width of the slot/groove should be used
and multiple passes are required at full
groove depth to increase the width of the
groove to the desired width. To machine
an accurate slot/groove using this method,
consider the following points.

- Centralise the undersized cutter on the
centreline of the slot/groove.

+ Leave 0.5 mm on the depth for finishing
if required and take a cut to the required
length.

» Withdraw the cutter from the slot, stop
the machine spindle.

» Measure the width of the machined slot/
groove, this size will be bigger than the
diameter of the cutter.

* Subtract the measured width from the
required size and divide the result by
two. This is the amount to accurately
move the cross slide of the milling
machine. Which way the cross slide is
moved will depend on which end of the
table the slot is on and the rotational
direction of the cutter {left or right hand
flute helix angle).

« If the slot/groove is on the right end of
the table and the spindle direction is
clockwise from above, the cross slide

Photo 5. Typical straight toothed side
and face cutter.

would be moved toward the machine
column. This will ensure that the cutter
will be conventional milling, (detailed
later in the article.)

» Complete the cut to lemgth and then
withdraw and stop the cutter.

= Measure the width of the slot/groove and
again subtract this size from the required

Model Engineers” Workshop



Fig. 1

FEED

CLIMB MILLING

FEED

CONVENTIONAL MILLING

Conventional and Climb milling cutter setups.

width. The result is the amount of
material to be removed to bring the cut to
size. Use the paper edge pick up method
mentioned in a previous article to pick the
opposite side of the slot/groove.

* For this setup, the cutter will need to
be rotating and bought to the left hand
end of the slot before any cross feed
adjustment is made. Make the required
adjustment feed toward the cutter to
conventional mill.

* When a measurable distance has been
cut, lower the table, stop the cutter and
measure the cut.

» Make adjustments as required and
continue the cut. Check any adjustments.

* Repeat the above steps to machine the
slot/groove to depth.

When using a slot drill to machine a slot/
groove the above procedure can be used.
However, if the feed rate is correct then
the cut of a slot drill will generally be on
size. If a keyseat is being cut, the multiple
pass method is recommended as the
width of any keyseat is critical.

Slot drills by virtue of the overlapping
cutting edges can be plunged directly into
the work, thereby allowing “blind” slots to
be machined at any position along the
length of a workpiece.

The great majority of new end mills and
slot drills are 30deg. right hand helical
fluted, available in short, standard and
long series with screwed and parallel
shanks and are available in high speed
steel (HSS), coated HSS, and solid carbide.
Solid carbide cutters are particularly useful
in home machining situations as coolant
can be eliminated. However, the
manufacturer’'s recommendations for
speeds and feed rates must be used as
these cutters will rapidly loose their
cutting edges if used with a low cutting
speed and a slow feed rate. Very high
surface finishes are easily obtained with
solid carbide end mills and slot drills. A
suggestion is to make sure that your
milling machine is capable of the spindle
speeds required for solid carbide cutters
before any are purchased.

Side and face cutters

When using a side and face cutter to
machine a slot/groove the cutter is best
used in the horizontal position. It is capable
of much heavier cuts and higher feed rates
than end mills and slot drills. Straight tooth
cutters do have a tendency to chatter if

the set up is lacking rigidity. Chattering
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can be overcome by using a stagger tooth
side and face cutter (alternate teeth have
opposing helix angles).

Side and face cutters produce more
accurate cuts and better surface finishes
than end mills and can be used to produce
accurate slots in one pass. This will
however depend on the accuracy required
for the job at hand and two smaller width
cuts may be required to produce the
required slot width for a size for size or
interference fit. A problem that exists
when using side and face cutters that does
not exist with end mills or slot drills when
machining blind slots is the cutter run out
length that will be dependant on the
radius of the cutter and the depth of cut.

Conventjonal milling
versus climb milling
This is an important topic that should
be understood before any milling takes
place, particularly when milling with small
diameter milling cutters as incorrect cutting
can easily breaks these small cutters.
When conventional milling the rotation
of the cutter is opposed to the direction of
the feed and the resultant cutting action
will take up the table feed screw/nut
backlash before any cutting takes place.
When climb milling, the rotation of the
cutter is in the same direction as the feed
thereby pulling the work into the cutter
depending upon the amount of backlash
between the feed screw and nut, Fig. 1.
This problem can be overcome if the
machine is fitted with a backlash
eliminator that removes all backlash from
the feed mechanism. Climb milling should
be avoided for most milling operations if
the mill does not have an eliminator, very
fine cuts being the exception.

Advantages of
conventional milling

» Backlash not problematic.

« Cutter teeth operating on clean metal.

Advantages of climb milling

« Cutting starts with maximum chip
thickness that reduces to nothing.

- Better surface finish.

» Cutting action forces work onto the table.

+ Suitable for thin workpieces.

Disadvantages of

conventional milling

+» Teeth rub on the work surface until
sufficient pressure builds to affect
the cut.

« Work requires sufficient clamping to
inhibit work lifting off table.

 Lower quality surface finishes.

Disadvantages of climb milling

+ Can be very detrimental to both cutter
and work without backlash eliminator.

« Cutting edges in contact with mill scale
and cast surfaces.

So, how does this apply to end milling
and slot drilling applications? When an
end mill/slot drill enters a workpiece both
conventional milling and climb milling
takes place. As both cutting actions are
simultaneous the effects of both are
cancelled, Fig. 2. Feeding from either
direction is safe. When a cutter is smaller
in diameter than the slot width being
machined the cutter must be positioned to
give canventional milling on both sides of
the slot Figs. 3 and 4. When using this
method to machine slots, care should be
taken as the increased loading at the end
of each cut can cause the cutter to
undercut the ends of the slot. Whatever
method you decide to use, correct cutting
speeds and feed rate are important. B

Fig. 2
WORK FEED | >
DIRECTION

gl
CUTTER ROTATION —

Milling cutter cutting with
conventional and climb cutting.

CONVENTIONAL WORK FEED
MILLING \ DIRECTION
.'h“}v
\1 CUTTER
|| ROTATION
&
CLIMB MILLING — Fig. 3

—1 CUTTER ROTATION

< IWOFIK FEED
[ DIRECTION

Fig. 4

Cutter positioned to conventional
mill on side of wide slot.

Cutter repositioned to conventional
mill on opposite side of slot. Note
change in feed direction.
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Dave Fenner makes a precision combination rolling tool.

Background
When rolls are mentioned, the first
thoughts are towards the traditional
pyramid or slip rolls, which come in a vast
array of sizes applicable at the small end
to model making, and at the heavy end to
industries such as shipbuilding. Here the
function is to produce a controlled bend
in a piece of sheet or plate. Contrasting
with this, however, back in MEW Issue
123. Gary Wooding introduced us to the
jeweller’s rolling mill, where the purpose
is similar to a full size rolling mill, to
gradually reduce the thickness of work,
either sheet or wire. As Gary mentioned in
his article, a further application uses rolls
to impress a pattern on soft metal, using
something like wire mesh or an engraved
plate to impress a pattern on the work.
Pukka jeweller's mills are relatively
narrow and thus as can be seen from
Gary's photograph in his article, you are
able to screw down the top roll on both
sides simultaneously by means of a
geared drive from a single handle. My
thinking led me to consider a gadget
which would do the “mill” job, but also be
equipped with a third roll to permit
bending. When rolls are connected by
gears, two main approaches are used.
With just two gears, the PCD of the gears
must approximately match the roll
diameter, and the tooth size must be
sufficiently large to allow for the change in
centre distance as the rolls are adjusted
for material thickness. If four gears are
employed, then more leeway is available
for sizing, and the arrangement is very
much less sensitive to meshing problems
as the top roll is moved.

Design and philosophy

The design process involved repeated
trawls through the scrap hox, interspersed
with pauses to scribble sketches on the
back of envelopes, and at one stage, a
quick go at the CAD program to set out the
gear centres. Gary had mentioned 65mm
diameter rolls, so my starting point was

a couple of likely looking lengths of black
steel bar, about 65mm diameter and about
180mm long. The material was EN24T so
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Photo 2. Sefﬁng bearing blank with depth gauge.

this was not going to machine as
easily as free cutting mild steel. To try
and make the best use of the length
available, | decided to add separate
spigot shafts at each end, rather
than machine away the limited
length. If buying material to make
something similar, then it would
almost certainly be more sensible
to make each roll as a one piece
item.

In model engineering circles,
some of the most readily
available sources of low
cost gears relate to
the Myford
change wheels
from alternative g
suppliers. At the
Harrogate
exhibition, | chanced upon one supplier
offering 42 tooth gears for the princely
sum of five pounds each. | bought four.
These would transmit drive between the
two main rollers. One caveat should be
noted here. These cheap gears are
probably of far eastern origin, and it is
probably a case of “you get what you pay
for”. They will certainly do the job, but
after mounting them, | found that the
accuracy of the bore left a bit to be
desired. When spun on the spindle, a few

thou of swash was visible at the periphery.

This effect could be eliminated by setting
up each gear to skim the bore with a
boring tool, and then adjusting the
location sizes accordingly.

Ideally, the bearings would be phos/
bronze, but | had none around in anything
like a suitable diameter. What | did have
was a box containing a number of
overmakes in brass. These surplus
components were essentially 32mm OD,
bored 11mm, by about 25mm thick. Other
approaches to the bearing question might
involve Oilite or Glacier bushes.

The two side plates were cut from a
recycled production jig jettisoned by a
major manufacturing company. The whole
jig was originally composed of two
aluminium plates about 16in. by 18in. each
by 34in. thick, and separated by one inch
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Photo 1. The
assembled
combination
roll tool.

diameter spacers some four inches long.
One plate was riddled with slots and holes;
however, the other had merely the five
holes for attaching the spacers. | tried
several methods of cutting the plate into
more manageable chunks with a notable
lack of success. (Hand sawing one length of
about 18inches and a second of about six
in this thickness was viewed as very much
a last resort, and one to be avoided at all
costs. A couple of in house approaches
were attempted. The plasma cutter was
persuaded to fire up, but although it will
just about handle this thickness in steel,
aluminium proved to be a non starter. A
trial was also undertaken using an angle
grinder, but again to no avail. One tool not
tried, was the woodworking table saw, and
this may have been an erroneous
omission. If others have tried using such
equipment on aluminium, perhaps they
might be prevailed upon to report on their
experiences for the wider readership.
(Since writing these notes, | have
purchased a pair of carbide tipped saw
blades from Aldi, and the instructions
mention using the fine toothed one on
aluminium, so this may indeed be a viable
option.)

Outside, an enquiry to the local auto
breakers yard indicated that oxyacetylene
cutting does not work well on aluminium.
"It melts but doesn't cut” was the retort.
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The straightforward solution was to find Fig. 1 16.0
someone with the right tool for the job. d e =—3.0
The right tool would be a powerful vertical 332.0
bandsaw, and the someone turned out to @19.0 "
be G. Johnston Engineers Ltd. in Dundee, |
where Mr Johnston senior cut thetwo | /S 00N e i
pieces in about as many minutes.
As can be seen from the photo 1, at the =3 = B I I
time of writing, both the main rolls are of
plain diameter. Two jobs remain. First a

series of 90 degree Vee grooves will be REAM @5/8

added to accommodate a range of squares

from say one mm to about six mm. and

secondly, the three rolls will be takento a QBE?FHAEgJLOWER MAIN ROLL) 160 L 30
heat treatment specialist for hardening.

©32.0

THE MANUFACTURE v
Bearings

| chose to part make the main bearings A I R
first as | often find it easier to match

shafts to bearings than vice versa. These | N | >~~~/ }—___ A
are shown in Fig. 1. As each finished roll N

will become quite a weighty item, it may T REAM 05/8 L
be found easier here to work this way uw

round. The four main bearings were first 2 190

chucked in the three-jaw chuck and faced

back to 19mm thick, then drilled 15.5mm BEARING (UPPER MAIN ROLL)

before reaming 0.625in. (This happens to 2 OFF REQ'D MAT'L: BRONZE OR BRASS

be the bore size of the gears). To speed

up setting, | used a depth gauge to get
consistent protrusion from the chuck,
along with a saddle stop, to chop the same
amount off each. Use of the depth gauge
is shown in photo 2.

Bushes for the gears were turned from a
handy length of brass hex, leaving a 2mm A [
flange. The bores were drilled and reamed
10mm as in photo 3.

, | \era
Rolls | f

Accurate rolls are the key to this gadget, Fig. 2 = ' '| eI

and if buying material in, | would suggest TOP PRESSURE ROLL
S e (DRAWN AS COMPQSITE CONSTRUCTION)
0?1‘?';'"9 'ﬁt“ftths gf free “;'1“';‘]'”'“3 EN1A ENDS ARE RETAINED BY THREE M6 SOCKET HEAD CAP SCREWS ON 30 PCD
WINGT ENIGNT alEl DE Case Narcened. 1/8in KEYWAYS REQ'D AT BOTH ENDS OF TOP ROLL & GEAR END OF BOTTOM ROLL
Accurate in this context relates not so BOTTOM ROLL IS SIMILAR BUT 42 SHAFT LENGTH IS REDUCED TO 25
much to the actual diameter, but more

to the concentricity of roll O.D. versus

942.0 — 184.0 ,l ta—d )

..&5;.@.‘

those of the location bearings. If close and the other roll around the other way, | started by setting up each roll blank in
tolerancing is not achieved here, then the right side to left on lathe, the taper would the four jaw, centering up, facing the outer
gap between the rolls will vary during cancel out? end, then boring the end to a depth of
each rotation. It is also worth ensuring By electing to use the existing pieces of about 6mm and a diameter of 44mm. The
that your tailstock is adjusted to allow EN24T, and wishing to make full use of the second end was then dealt with in the

the lathe to turn parallel over the length available length, | gave myself the added same way, both pieces being faced to the
of the roll. Mine turned out to be about problems of making and fitting four same overall length. One of these is
0.002in. out over the seven inches. | felt extension shafts. Fig. 2 shows my shown in photo 4.

that any attermpt to dial out this error composite construction arrangement. By Material for the four extension shafts
would probably make things worse not comparison the third roll - a one piece was then cut, and each faced and centred,
better. Editor's note: Perhaps if you turned item - was very much more then turned leaving a flange thickness of
one roll one way, left side to left on lathe straightforward. over 10mm (photo 5) and a generous

A

Photo 5. Rough turning extension shaft.
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Photo 6. Extension shaft mounted in ER32 coll

allowance on the shaft diameter. They
were then transferred to the ER32 collet
chuck in the Super 7, photo 6. This again
gave high accuracy for concentricity and
would minimise errors in flange
squareness. In each case the flange was
made a tight fit in its roll end recess, and
each shaft was matched and identified
with a specific roll end. Attachment of
shaft to roll would be by means of three
M6 Allen screws, so the positions for these
were spotted, drilled and counterbored

Photo 9. Hand fsppin .e of roll.
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let chuck for concentricity.

using the mill and rotary table. Photos 7
and 8 show an arrangement for setting the
required 6mm counterbore; the cutter is
dropped down to contact a 20thou (half a
mil) feeler, then the quill is locked, and the
quill stop bought down to contact the
shank of a 6.5mm drill. It was not possible
to drop directly to the work as the holes
had already been partially cleared. Each
shaft was then fitted to its roll, and the
positions spotted through before drilling
and tapping, photo 9. At this stage, each

shaft was given an additional mark to fix
its angular position for assembly. The
reason for this is that due to the work
holding method for cutting the
counterbores, it is possible that these are
not in perfect alignment. As the rolls are
finish machined as an assembly, this
inaccuracy becomes irrelevant. However,
when they are dismantled |ater for heat
treatment, then it will be essential that the
parts go back together in exactly the same
angular positions to ensure that errors do
not creep in.

Purists will wish to set up the assembled
rolls between centres for finish machining
of the shafts and then the roll outer
diameter. | cheated a little as the
Chipmaster has an industrial collet chuck
of proven accuracy, so used this to grip
the work while machining the opposite
end supported by the tailstock, to fit its
bearing, photo 10. For this type of
operation, | find it useful to set up two
separate saddle stops, one in the
conventional manner to control the extent
of cut, the second placed “back to front”,
photo 11 so that the saddle may be moved
back smartly without danger of upsetting
the tailstock centre. The final turning
operation here was the outside surface of
the roll. A new carbide tip was fitted, and a
very acceptable “as turned” finish, photo
12 resulted, somewhat to my surprise as |
had thought that the alloy steel might
prowve more tricky.

Three of the shafts will require Y4in.
keyways and to cut these, each roll was
simply clamped down to the mill table,
using a strip of card to protect the roll

Photo 10. Finish turning the extension shaft.
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Photo 13. Key milled with %in. FC3 cutter.

surface, photo 13; the cutter used was a 179.0
regular throwaway FC3. 20.0 :
The third roll, Fig. 3 was a much simpler
affair being a length of 28mm bar, cut,
faced to length and cut down to the T1mm
location diameter at each end. Again,
using the large collet chuck made this a
doddle. To do this on a smaller machine
would probably entail using the fixed !
steady to face and centre each end, then
using either the steady or the tailstock BENDING ROLL
centre for support whilst cutting the @28mm MILD STEEL Fig. 3
bearing diameter.

20.0

Side plates

Figs. 4 and 5 show the general dimensions
of these two parts. Having obtained
outside assistance to cut these roughly

to size, the next job was to mill them to
accurate rectangular shapes. Squaring off
was done in the mill set up as in photo 14.
Specific outside sizes are not so important,
but it is helpful to make sure that both

are machined to the same height. This
was achieved by clamping both together,
photo 15 against an angle plate with their
machined edges in contact with the table
and taking a cut across the top. It may be
worth giving a mention here of the set of
four milling cutters offered by Tracy Tools
(cutting diameters %, ¥4, 7, and 1 inch,
priced at the time of writing at £28-00)
which are unusual in having %sin. diameter

-

shanks which fit the smaller sized Autolock A S
chucks, a size compatible with many S T T N
model making milling machines. The one Photo 15. Plates clamped together to Photo 16. Drilling and tapping the
inch cutter proved ideal for sweeping ensure egual height. upper edge of side plate.
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across the edges of the plates, and the
3in. came into its own for boring the
bearing locations and cutting the slots.

My chosen sequence was first to spot the
various positions using a 10mm spotting
drill, then to drill through at this diameter,
followed by 13mm. This then allowed the
3in. end mill to be plunged in now that
the centre section was already cleared. For
the slots, a series of plunge cuts was
followed by offsetting some five thous in
each direction prior to taking two cuts
along the length of the slot to give a

Photo 17. Milling the beating side face.
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theoretical width of 0.760in. Pasitions for
the gear spindles were simply drilled
through, first 10 and then 11mm, which
gave a repeatable and close fit for the
latter size.

Work on the edges entailed drilling and
tapping the M6 positions to take the bolts
through from the base bar, and then
drilling and tapping M10 from above for
the main roll adjuster screws, and drilling
the holes to clear the M8 threaded rods
which would draw the bending roll up into
position, photo 16. Here the tap has heen
started in the machine to ensure verticality
and then released from the chuck. After
drilling, the work was moved to the bench
to complete the tapping by hand.

Back to the bearings

The bearings had been left at a preliminary
stage, reamed to 0.625in.An expanding
mandrel was now made to this size, and
the two bearings for the lower roll turned
to an O.D. to fit neatly in the 0.750in
locations in the side plates. Aiming for an
easy sliding fit, the bearings for the upper
main roll were milled, photo 17 taking
material off each side to ensure centrality
in the 0.760in. slot, and leaving a 3mm
flange. Material was then removed from
the underside to allow greater movement
in the slot. (Some subsequent work was
also undertaken with a file, adding radii

to the edges to extend this further). The
upper surfaces of these two bearings were
each drilled with a spotting drill to create a
sort of 90 degree countersink location for
the end of the roll adjuster rod.

The two bearings for the bending roll,
Fig. 6 are called upon to pull upwards. |
am guessing that the loads on this roll will
be considerably lower than on the main
rolls and therefore | have settled on the
pre-existing diameter of 11mm. This
allowed re use of two more of the free
brass blanks. At this bore diameter,
sufficient material was left on the upper
side to accommodate the M8 thread for
the two pull rods. To create this feature,
first apply a spotting or centre drill to
establish the position. Next check the
depth of material available, then after
fitting the tapping drill, set the quill stop
so that the drill will stop say fifty thou
short of breakthrough. This will avoid
damage and rework on the bore. Tapping
was done in two stages, a start with a
spiral point tap in the machine, then
finishing off with a plug tap by hand to
ensure the maximum thread length.

Threaded parts

The two adjuster screws for the main top
roll are simply lengths of M10 screwed
rod, cut to approximately 56mm length,
with one end turned to 90 degrees to

Model Engineers’ Workshop



Photo 18. The two adjuster screws.

match the recess in the bearing. To the
top of each is added a brass knob, and
here again, it was the scrap box to the
rescue. The knobs shown in photo 18
actually started life as threaded inserts for
inclusion in a plastic moulding. It may be
that a larger diameter will prove beneficial,
but for the moment these suffice. Once
assembled and screwed down, a light saw
cut was added to the top of each knob in
line with the side plate. This would allow
even adjustment of each side of the roll.

In a similar vein, the two pull rods shown
screwed into their associated bearings in
photo 19 are nothing more than two
115mm lengths of M8 screwed rod.
Probably not for the purists, but doesn't it
just make life easier.

Base

This was cut to length from a piece of
2.5in. by %in. aluminium flat bar. In my
case this was very much sized on the

job, and thus a drawing is not considered
necessary. The main rolls were measured
over the shaft flanges, half a millimetre
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Photo 21. Keyway tool and spindle lock fitted. = Photo 23. Spindle lock ¢omponents.

i
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Photo 19. Pull rods assembled to bearings.

added for clearance then an inch and

a quarter for the two plates, plus a few
thou for safety. Bolt hole positions were
also determined, these being drilled
and counterbored for M6 socket head
capscrews,

Gear spindles

These were straightforward turning

jobs, for which the material was 12mm
diameter bright free cutting mild steel bar.
Details are shown in Fig. 7.

Handle assembly

This is composed of three parts, shown on
Fig. 8 as the boss, the arm and the grip.
The grip is almost exactly as it came out
of the scrap box, a length of zin. diameter
aluminium already drilled and tapped at
both ends. The only added work was to
increase the chamfer at the outer end.

The arm is just a length of 20 x 8mm mild
steel flat cut to length then drilled for the
three attachment screws. The boss was
cut from a length of 2in. steel bar, faced,
drilled and reamed to %in. to match the

roll shaft. Two holes are drilled and tapped

M6 for the capscrews and a third radially
to take a grubscrew. A keyway was also
thought to be desirable here and the set
up and tooling is shown in photos 20 to
23. The bodged exhaust clamp serves to
lock the mill spindle against rotation. The
cutting tool is simply fitted to the drill
chuck after checking the angular setting
with a straight edge. My cutter is some 80
thou wide so to cut a keyway 125 thou in

Photo 22. Detail view of spindle lock
in position.
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Photo 24. Roll tool
assembled viewed
from the gear side.

width requires one central cut followed by
another displaced each side by about 22
thou. The width achieved can be checked
with a drill shank.

My experience indicates that with this set
up, the tool can be fed in about three thou
at each cut. Thus for something around
the sixty-odd thou depth needed for the
key in question, just twenty or so strokes
are required for each of the three settings.
All fairly easily done in not much more
than three minutes

Assembly

One of the impulse purchases at a recent
boot sale was a box of E clips. A desire

to put some of these to good use has
influenced my approach to holding this
thing together. Smaller E clips are used to
keep the gears on their spindles, and larger
ones to stop them falling off the ends of
the rolls. Loctite has been employed to
retain the bearings in the gears and the two
fixed bearings in the side plates. To avoid
damage to the shaft, a brass pad is placed
below the grub screw in the boss. The
assembled rolls are shown viewed from
the gear side in photo 24. | was tempted to
say completed, but the Vee grooves are an
outstanding job. Heat treatment will also
be delayed until there are other items to
justify a minimum order. B
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ADDING A BALL RACETO
A MINI LATHE TOP SLIDE

David White improves
his Mini Lathe

Introduction

The Mini Lathe in all its incarnations is
atweaker's dream. The recent series of
articles and book on the subject by Dave
Fenner describes many improvements.
Some modifications, such as a carriage lock
and tapered gibs are almost mandatory

for any purchaser of a mini lathe. They

add rigidity to the turning setup and make
good surface finishes easier to achieve,
even in steels. If you've read any of my
recent articles concerning the X1 mill you'll
know that I'm a great believer in replacing
leadscrew sleeve bearings by ball races
wherever possible. It makes the associated
handwheel much easier and smoother to
turn. More im portantly it allows the gibs

on the slide to be tightened up to a much
greater extent, adding to the rigidity of the
system. With ball bearings the advice of
snugging up the gib setscrews and backing
off an eighth of a turn before locking them
in position is redundant - just snug them
up and lock them. All the more surprising
then is that adding a ball bearing to the mini
lathe top slide is one of the less common
mini lathe modifications, particularly as it's
so cheap and easy to do and it only takes a
mornings work.

Implementation

The top slides of the mini lathes from
various makers are in general very similar
but do differ somewhat in the details, such
as the diameter of the handwheel end of
the leadscrew, the method of retaining the
indexable dial, and the thickness of the
upper top slide casting. The description
and dimensions given here apply to the
Real Bull series of mini lathes such as
Warco but are readily adapted to the

Sieg machines from Arc Euro Trade and
Chester although a different ball race

may be required. This modification only
works for mini lathes fitted with a simple
handwheel on the top slide, and cannot be
adapted to work with versions of the mini
lathe fitted with DRO's.

The first decision concerns details of the
bearing housing - can the ball bearing be
fitted inside the existing sleeve bearing?
Probably not because the mounting holes

Photo 1. End on view of topslide. ]
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for the existing bearing, the two closely
spaced threaded holes at the top of photo1,
get in the way of the ball bearing assembly.
It's possible to make a slightly longer
version of the existing bearing housing but
it's a lot of work and the laser engraving
isn't easy to reproduce. Instead the new
bearing housing is made from a 50 x 35mm
piece of aluminium plate and fitted to the
top slide using the pair of threaded holes
adjacent to the dovetails drilled 3.3mm and
tapped M4, photo 1. These hole positions
were used because they allowed the most
“meat” and space for the socket head
capscrew counterbores on the bearing
plate. The hole positions were measured
and marked on the end of the topslide
casting using digital callipers. The jaws of
digital callipers are extremely hard and do
double duty as a scriber! The positions of
these holes were noted and transferred to
the bearing plate. The distance from the
top of the bearing plate to the centre of the
bearing pocket was determined using
digital callipers as follows. Measure the
distance between the inside and outside
diameter of the original cylindrical sleeve
bearing housing (d1) then measure the
distance from the top of the bearing
housing to the top surface of the top slide
casting (d2). The required distance is then
d1-d2+5 because the inside diameter of the
bearing housing is 10mm. The dimensions
appropriate to the lathe used for this
project are shown in Fig. 1.

Avdilable bearings

The ball bearing used was a miniature
bearing, type 69002RS, dimensions
10x22x6mm available from Arec Euro

Photo 2. Partially completed bearing plate.

Trade. The bearing plate was chucked up
in the four-jaw chuck on the mini lathe
and the bearing pocket was bored out

to 21.95mm diameter and 5.9mm depth.
The diameter is a little undersize because
the bearing will later be pressed into the
plate using a vice. Similarly the depth is
a little short so that the outer race of the
ball bearing will be clamped between the
top slide casting and the bearing plate.
The 4.5mm mounting holes, counterbored
8mm diameter by 4mm deep can now
be drilled in the positions determined
previously. The mounting plate at this
stage is shown in photo 2. Don't press
the ball bearing into the bearing plate as
| obviously have done; wait until the last
pair of holes have been drilled.

The old sleeve bearing housing is to be
fixed to the new bearing plate so that it
clears the bush, which will be made to lock
the ball bearing to the leadscrew. The
original mounting holes could have been

Model Engineers’ Workshop



Photo 3. Finished bearing plate.

reused but there is only a 4mm thickness
of aluminium before the ball bearing is
reached. Accordingly two new 3mm holes
were drilled on the diameter each 3.5mm
in from the edge. The holes were then
countersunk to accept an M3 Philips head
screw. At this paint, lightly press the ball
bearing partway into the new bearing
plate making sure it's square and can still
be removed. Push the leadscrew into the
back of the ball bearing and slip the old
bearing housing onto the leadscrew from
the other side of the new bearing plate.
The old bearing housing can now be
positioned so that a line through the
diametric 3mm holes is parallel to the top
of the new bearing plate. Use a 3mm
transfer punch to mark the positions of the
corresponding holes in the new bearing
plate. Drill the holes in the bearing plate
2.5mm and tap M3. The ball bearing can
be pressed into the bearing plate at this
point. The finished bearing plate is shown
in photo 3.

The hole in the original cylindrical sleeve
bearing housing is now bored out from
10mm to 15mm and a series of facing cuts
taken in the lathe until the width is
reduced to 8mm. All of the operations on
the bearing housing are as shown in Fig.
1. Make sure cuts are taken from the
correct face as the laser engraving needs
to be retained!

The bush which locks the ball bearing to
the leadscrew needs to be very carefully
made so that the indexable dial mounted on
it rotates true against the face of the old
bearing housing. There should be a very
small gap between the old bearing housing
and the indexable dial and no touching as
the handwheel is rotated. The bushing is
made from steel as the indexable dial is
locked against it by means of a socket head
grub screw - aluminium would eventually
get chewed up. For Real Bull mini lathes a
simple bushing suffices, but for those
machines where the indexable dial is held in
position by a friction spring, a retaining

Photo 5. Partially assembled topslide
ball bearing.
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groove will need to be machined into the
finished bushing. The bushing is made from
3/4in. diameter mild steel. Begin by boring
out a nominal 10mm hole 26mm deep with
a small 6mm boring bar. The hole needs to
be bored out just sufficient for the handle
end of the leadscrew to be a perfect sliding
fit, there should be no slop whatsoever or
you'll end up with a wobbly indexable dial.
Drilling the hole simply will not do, but
drilling and reaming to 10mm might be
adequate. Now turn down a 26mm long
section to 13mm and part off to leave a
24mm long bushing. The 13mm diameter
outer surface of the bushing should have
been turned and lapped to give the best
surface finish possible. Details of the
bushing are given in Fig. 1 along with
dimensions for all of the other parts.

The 10mm hole through the indexable dial
needs to be bored out to a nominal 13mm
diameter so that it is a perfect sliding fit on
the bushing. Again no looseness or slop is
permissible or the indexable dial won't
rotate true. The fits with the bushing aren’t
so hard to achieve as they sound; all that's
needed is patience, care, and lots of trial fits.
If bodger second class (I've been promoted)
can do it so can you. The finished line-up of
parts is shown in photo 4.

Second lathe?

It may not have escaped your attention
that turning operations have been
described when the topslide of the lathe

is in pieces! Hmmm. If you have a second
lathe, or access to one, then no problem.

| only have one lathe and no access

to a second one, so how was it done?
Fortunately | had a spare leadscrew for
trial and error fitting to the bush as it was
being made, although this is not strictly
necessary. More important is a quick and
dirty bush made from a 25mm length of
half inch outside diameter steel tube. The
walls of the tube were 20swg so the inside
diameter was close enough to 10mm that
the bush was usable. Using the original
washer and screwing one of the original
nuts and the handle onto the arrangement

shown in photo 5 gives a usable, if
ungraduated, topslide. Notice that the old
bearing housing has been mounted on
the new bearing plate in photo 5 although
this is not necessary for crude topslide
operation. Notice too that the bushing
shown in photo 5 is the finished version,
not the stopgap made from steel tube. The
makeshift topslide can be assembled at
judicious points during manufacture of the
components to make completion possible.

Spare parts are available

You might be worried that irrevocable
modification of key parts of your lathe
may land you with a pile of scrap metal
if you mess up. No need to worry. The
spare parts situation in the UK is second
to none; far better than in the US for
example. Although they don't advertise
the fact much, | can’t think why, many of
the importers of Chinese machine tools for
the hobby and model market carry pretty
comprehensive stocks of spare parts,
which they make freely available.

Digression over, lets get back to the task
at hand. Now that all of the components
are finished, a trial assembly will allow the
length of the bush to be finalised. The
gaps between the indexable dial and the
modified sleeve bearing housing, and
between the indexable dial and the
washer should be as small as possible
consistent with unhindered rotation of the
dial. Take a series of very small facing cuts
across the bush until this situation is
reached. Photos 6 and 7 show two views
of the finished topslide.

Even when the gibs are snugged up,
motion of the topslide is smooth and free
with absolutely no detectable play in the
dovetail mating surfaces. Grab hold of the
topslide and try to pull it in any direction;
there will be absolutely no detectable
motion. Before | added the tapered gibs,
carriage lock, and topslide ball bearing
even my best attempts to turn steel were
visible as a very fine screw thread; now it's
easy to produce a very fine surface finish
on mild steel. ®

“

Photo 4.

| Parts line
| up for the
.| topslide ball
- _| bearing.

Photo 6. Side view of finished bearing.

, “ \

Photo 7. End on view of finished bearing.
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Z-AX1S MODIFICATIONS
TO THE SUPER X1L MILL

David White improves his mill

Z-axis bearing

The modifications described here were
made to an X1 micro mill but like all of
the others previously described they will
benefit many of the various types of X1
milling machines. The Z-axis bearing is
the hardest working on the X1 series and
relieving the pressure on it makes a big
difference to the ease of use, particularly
in manual mode. For CNC operation the
choice is between a cheap reduction

of the Z-axis friction or a larger, more
expensive stepper motor. The Z-axis
sleeve bearing block (part no. 96, “screw
support”) is made of high quality cast
iron (as far as | can tell) and its top
surface bears the entire 20 kg load of
the headstock and motor assembly. This
surface mates with a high carbon steel

insert embedded in the z-axis handwheel.

Because of this loading the bearing block
is obviously subject to wear and may
need replacing after a long period of
heavy use.

Photo 3. Implementation with thrust plate and cylindrical

bearing housing.
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Implementation
A simple thrust bearing interposed
between the bearing block and handwheel
would all but eliminate the wear and
make the handwheel easier to operate.
This should be possible using an 8x16x5
mm miniature thrust ball bearing from
Arc Euro Trade part no F&8-16if a bmm
deep portion of the 8mm hole though the
bearing block is bored out to 16mm. The
thrust bearing can then sit in the small
recess, Photo 1 gives the general idea.
This modification is cheap, simple to
implement, and very effective, but still
leaves the residual friction of the sleeve
bearing proper. An arrangement using a
pair of cheap skate bearings is preferable.
The skate bearings are designed to handle
radial loads but are well known to handle
quite substantial axial loads as well, so
they will work well for this application.
Bearings with a 22mm diameter have to sit
above the top of the column because there
is only 1T0mm between the centre of the
leadscrew and the back of the column.
This means that the minimum spindle to
table distance is increased by 20mm
unless you go to the trouble of making a

new leadscrew, a topic | will returnto in a
future article. As always the internet was
checked to see what others had done
before starting this project. Most of the
implementations used monolithic
aluminium ball bearing blocks very similar
to those previously described for the X
and Y-axes. A step was milled into the
block just below the bottom of the ball
bearings so that the block sat on top of the
column and the original sleeve bearing
block mounting holes could be used, The
general arrangement should be obvious
from the mock up in photo 2.

The problem with this approach is that it
has to be exactly right first time; there is
little scope for adjustment, or the
leadscrew will bind.

This article uses a variation of the ball
bearing system described by Christoph
Selig at www.einfach-cnc.de Herr Selig’s
method is much simpler to implement and
allows for plenty of adjustment.
Incidentally his website is well worth a
look because it has details of X1, X3, and
BF20/WMD20L CNC conversions together
with lots of pictures and full sets of
drawings; amongst many other good

ir 3

Photo 4. Holes drilled and tapped in top of X1 column.
Note epoxy granite fill.
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Photo 5. Template used to transfer
hole positions to thrust plate.

things. The website is invaluable if you
speak German and only marginally less
useful if you're limited to looking at the
pictures and drawings. The ball bearing
system consists of two parts; a thrust plate
which sits on top of the X1 column, and a
cylindrical bearing housing which sits on
top of the thrust plate. Photo 3 illustrates
the general idea, although the bearing
housing is not shown.

Obviously, with this arrangement the
original bearing block mounting holes
cannot be used. Instead three 4.2 mm
diameter holes are drilled 20mm deep into
the top of the X1 column and tapped M5
as shown in photo 4.

Unless a floor standing pillar drill and
suitable clamps are used these holes will
need to be made with an electric hand
drill. This means that positional accuracy
is going to be somewhat suspect. In order
to guarantee that the holes in the column
and thrust plate line up accurately a
template of some kind is advisable. Hand
drill the holes in the column first, blue the
top of the column, and press a small sheet
of aluminium down onto the blued
surface. Carefully remove the aluminium,
accurately centre punch the hole
positions, and scribe the outline of the top
of the column on the aluminium sheet.
Carefully cut the aluminium sheet to the
scribed lines and drill holes at the
punched positions with a Tmm drill. A
typical template is shown in photo 5.

Transfer the holes

Use this to mark the hole positions on the
thrust plate. The point of a punch centres
accurately in the Tmm holes and a tap with
a hammer transfers the hole positions. The
dimensions of the thrust plate are given in
Fig.1 but should only be used for guidance
as the positions of the mounting holes may
vary by a small amount, as we have seen,
and so may the position of the leadscrew
in relation to the back of the column

for different X1 mills. This means the
leadscrew position will need to be carefully
measured up before starting. The thrust
plate is made from 10mm thick aluminium.
The 16mm hole is designed to clear the
inner race of the bottom ball bearing in the
housing. The thrust plate may prove a little
large to fit in the four-jaw chucks of most
mini lathes, so unless you have a larger
lathe, boring the 16mm hole will have to be
done on the mill. | find boring large holes
on a mill extremely tiresome and avoid it if
at all possible. | used a bimetal hole saw in
my drill press to make the hole. Even this
was not without problems as the hole saw
stopped cutting at a depth of about 5mm
because it could no longer expel the swarf.
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Fig. 2

| had to turn the thrust plate over in order
to drill the remainder of the hole. The three
thrust plate mounting holes were then
drilled 5.5mm before being counterbared
10mm diameter by 5mm deep to take
socket head capscrews. The top and
bottom of the thrust plate are shown in
photos 6 and 7.

Notice that the mounting holes for the
bearing housing have not been drilled at
this point. Attention can now be turned to
the bearing housing, the construction of
which involves straightforward turning
and boring operations according to Fig. 2.

Photo 6.
Top view §
of thrust
plate.

Photo 7.
Bottom
view of
thrust
plate.

Roller skates

The bearings used were miniature
bearings, type no. 608ZZ, dimensions
8x22xTmm available from Arc Euro
Trade. These are essentially roller
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Photo 8.
Top view
of bearing
housing.

Photo 9. !
Bottom view of L o
bearing housing.

skate bearings and are very cheap because
they are manufactured in very high volume.
Face both ends of a 25mm length of
50.8mm (2 in.) diameter aluminium stock
on the lathe, then drill a suitable pilot hole
and bore out a 16mm hole right through
the workpiece. Enlarge a 16mm length of
the hore out to a nominal 22mm diameter.
The diameter of this bore should be such
that the ball bearings are a tight push

fit, so a bit of careful trial and error isin
order when you get close to the required
diameter. As an aside here | should mention
that an investment in a good boring bar

is well worth the price. | currently use the
Glanze indexable boring bars available from
Chronos (www.chronos.ltd.uk) and these
go through aluminium like a knife through
butter on my mini lathe. The fact that you
can take large cuts takes the boring out of
boring! Flip the workpiece over in the chuck
and take a series of facing cuts until the
total length is 20mm. Now turn a 10mm
length of the aluminium down from 50.8

to 30mm diameter. The bearing housing
can now be removed from the lathe and
the four mounting holes drilled 4.5mm and
counterbored 8mm diameter by 4mm deep
on the mill or drill press. Top and bottom
views of the bearing housing are shown in
photos 8 and 9.

Photo 10. Bearing housing
with bearings and spacer.
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The bearings need to be separated by a
couple of mm so that they can be
preloaded. This is the function of the
spacer shown in photo 10.

Recall that the 22mm bore in the bearing
housing is 16mm deep and each ball
bearing is 7mm thick. The 22mm diameter
spacer, Fig. 1 therefore needs to be a
nominal 2mm thick with an inside
diameter sufficient to clear the inner races
of the ball bearings, say 16mm:. In practice
the spacer needs to be 2.1mm thick so that

when the bearing housing, complete with
ball bearings and spacer, is bolted to
. the thrust plate the bearings are
. clamped in place. The spacer is
. turned from a piece of 25.4mm (1
inch) aluminium stock and then
parted off. Parting off can be a bit
of a trial on a mini lathe but with
the Glanze clamp type indexable
parting off tool, again available
from Chronos, its an absolute
doddle. I'm no expert but | can
get the aluminium to come off in
one continuous tight roll with the
lathe singing sweetly all the time.
Wonderful! The gap between the
bearing housing and thrust plate should
be sufficiently small that it does not act as
a repository for debris. Top and bottom
views of the fully loaded bearing housing
are shown in photos 11 and 12 whilst
photo 13 shows the bearing housing in
place on the thrust plate.

Trial assembly

Now that all of the components are
complete they can be trial assembled on
the mill column so that the bearing block
can be used as a template for drilling its
mounting holes in the thrust plate. Push
the milling head up to within 50mm of its
maximum height and lock it in position.
‘Wind the leadscrew down so that the
washer at the end of the threaded section
is level with the thrust plate; slide the
bearings and spacer onto the leadscrew,
and the bearing housing on top of them.
Fix the bearing housing in place with a

Photo 11. Top
view of loaded

bearing housing.

Photo 12. Boftom view of
loaded bearing housing.

toolmakers clamp and wind the leadscrew
up and down by hand, as best you can, to
malke sure that the bearings are properly
seated and centred. This can be done
because the motor, controller, etc will
have been removed from the headstock
at this point and what remains doesn't
weigh very much. When satisfied with
the position of the bearing housing use

a transfer punch to mark the positions of
the mounting holes on the thrust plate.
Drill these holes 3.3mm and tap M4. The
completed set of components should how
appear as shown in photo 14. The top

of the bearing housing isn't really a bit
wonky, it's just the camera angle!

You'll notice that there is an extra spacer
to the right of the ball bearing. This sits on
the top ball bearing and spaces the
handwheel off the top of the bearing
housing. It has a diameter of 14mm and a
thickness of 4.1Tmm with a through hole of
8mm as shown in Fig. 1. The bearing
housing screws are M4x20 cap head types
and the thrust plate screws are M5x20.
The whole assembly can now be fitted to
the eolumn of the micro mill, reusing the
original shaft key, washer, lock screw, and
handwheel as shown in photo 15.

Much less effort is now required to wind
the headstock up and down, particularly if
you've lapped the column and made new
brass gibs. After the Z-axis ball bearings
have been fitted, the gib adjusting screws
can be tightened right up, no need to back
them off, without locking the head to the
dovetails. At this point, if you've been
following the series of articles, all three
micro mill axes have been fitted with
preloaded ball bearings, which make
manual use of the machine very much
easier. It also paves the way for a pretty
straightforward CNC conversion.

Damping the column
Chatter is an ever present problem with
hobby sized machine tools because we
always want to make bigger cuts than
the machine is happy with. Chatter is
simply the machine protesting, and it
places increasing limits on what you can
do as the machine becomes smaller
and smaller. Making the body
of the machine from cast iron
helps in this respect because
. it's much better than steel at
damping vibrations. However,
epoxy granite is an order of
magnitude better than cast
iron at damping vibrations.
This material is increasingly
used by industrial machine

Photo 13. Loaded bearing housing
on thrust plate.
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tool manufacturers not only to fill the
voids in cast iron assemblies but to form
the entire framework (bed, column,
headstock, etc.) of the machine. Epoxy
granite is also popular for making and
upgrading amateur machines; witness
the huge thread devoted to this topic on
www.cnczZone.com

The column of the micro mill is by
description small and it's also hollow.
This means that it will have quite a
number of resonant modes of vibration
which can amplify any chatter induced
by machining operations. Filling the
column with damping material will
reduce the amplitude of these resonant
modes and thereby reduce chatter. So
damping the column of the micro mill
should improve its performance but
won't alleviate the need for a bigger
machine if ambitious metal removal is
your goal. | got the inspiration for trying
the epoxy granite after reading about it
at www.cnccookbook.com

The first thing to do is make a trial batch
of epoxy granite to see how it turns out. A
mixture of sizes of material is required so
that all of the gaps between particles are
efficiently filled and only a small amount
of epoxy is required to bind the ensemble
together. The aggregates used are shown
in photo 16. These are granite chips of
14mm, 10mm, and 6mm diameter, granite
dust, builder’s sand, and glass bubbles.

The granite chips and sand were
obtained from a local builder's merchant,
www.jwgrant.co.uk, who kindly made up

Photo 14.
Complete

lineup for
z axis ball
bearing.

a goody bag of a couple of kilos each of
the various granite chips and sand. Any
material used needs to be baked in an
oven first, to drive off the moisture.
Baking at 180°C for 45min works fine. The
epoxy resins and hardener came from
from East Coast Fibreglass supplies,
www.ecfibreglasssupplies.co.uk, as
shown in photo 17.

The yellow dispensing pumps are sold
separately from the resin and hardener
but are well worth getting as they meter
out the correct proportions of both, so you
only have to count pump fulls rather than
using graduated mixing containers. The
glass bubbles are also available from the
same supplier. A 1.2kg resin/hardener
pack plus pumps cost around £35. If you
only want to fill the X1 columnthen a
600g junior pack at £12 will be enough but
you'll have to measure out the resin and
hardener yourself.

In order to try

component

Photo 15. Ball bearing mounted
on mill column.

Meter in one pump full of resin and one
pump full of hardener and mix everything
thoroughly together into a homogenous
mixture. The mixture needs to contain
enough epoxy to hold the mass together
when you poke it but not so much that
there is a liquid excess - about the
consistency of stiff ice cream. Tip the
mixture into a 200m| plastic cup and you
should obtain something like that shown
in photos 18 and 19.

making some epoxy
granite, mix
together one
tablespoon of each
of the aggregates
described above in a
plastic bucket. Be
careful with the
glass bubbles as
they form an almost
gaseous dust which
is a respiratory
irritant. Do the
mixing outside.
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Photo 16. Aggagees used in epoxy granite.

Photo 7. Exy in end hardener used to mak the granite.

June 2009 47



Photo 18, Side view of epoxy granite trial.

If you look closely at photo 18 you can
see some small bubbles in the epoxy. This
is undesirable so when the X1 column is
filled the mixture must be well tamped
down as each spoonful of mixture is
tipped into the column. The epoxy granite
was left to cure overnight and then
knocked out of the cup with a couple of
sharp raps on a hard surface. The cup
shattered and after picking off the bits you
can see the result in photo 20.

Set in stone

The epoxy granite is very homogenous
and has moulded very well to the cup
-you can even read the writing on its
bottom! The chip on the left of photo 20
happened when the cup was dropped
whilst attempting to release the epoxy
granite from the cup.

This trial was a worthwhile exercise and
disclosed two useful facts. The first is that
there isn't much time left after mixing the
epoxy and hardener into the granite chips -
about 15mins before it becomes
unworkable. The second is that ignoring
one of the manufacturers recommendations
seemed to work better. The epoxy and resin
should be mixed first and then the
aggregates added. The problem is that the
reaction of epoxy and hardener is very
exothermic; enough to melt a plastic cup
unless something is added quickly to cool it
down. The heat will also cause the epoxy to
set faster. If the resin and hardener are
mixed on top of the aggregate mixture,
before folding it in, then the heat is
conducted away very rapidly and the

mixture only gets mildly warm. It might be
better to use the resin/hardener pack with
the slower 206, rather than 205, hardener
because this will give you 30mins rather
than 15mins working time.

Before the X1 column is filled the bottom
will need to be plugged. A small piece of
plywood carved to shape is ideal. The
column can then be screwed to a piece of
scrap wood to hold the plywood in place
as shown in photo 21. The tapped holes
for the Z-axis sleeve bearing can be
protected by coating the matching socket
head capscrews with grease and screwing
them in fully. The epoxy granite will not
adhere to the greased screws.

In order to fill the X1 column, mix
together a seven eighths full 200ml cup of
each of the six aggregates in a plastic
bucket followed by four pump fulls of
resin and four pump fulls of hardener. Stir
well with a metal rod until all the epoxy is
taken up. Then add another four pumps
each of resin and hardener and stir until
there is a homogenous mixture. You may
have to add another pump full or two of
resin and hardener to get the consistency
right. Use a couple of metal tablespoons
to ladle the epoxy granite mixture into the

Photo 20. Cured epoxy granite trial
after removal from mould.
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Photo 21. X1 column prepared for
epoxy granite fill.

Photo 79, Top view of apxy granite trial.

X1 column and tamp down with a metal or
wooden rod (about 26mm diameter is
good) after every three or four spoonfuls
have been added. Work quickly and when
the column is full level off the top with the
flat of a knife which has been lightly
smeared with oil. The column can then be
left for a day or two to cure. Photo 4
shows what the top of the column looks
like after the epoxy granite has cured.
Before the column was filled with epoxy
granite it would ring, not like a bell, but
ring none the less when suspended by a
piece of twine and struck with a spanner.
After filling you need rope to suspend it
and get only a dull “donk” when you tap it
with a spanner. The column is now
definitely extremely well damped and this
should translate through into less chatter
when machining heavily for the X1 that is
although | haven't had time to guantify the
improvement yet. Filling the voids in the
bed of the mini lathe with epoxy granite
could also be a worthwhile exercise. B

Bearing part numbers

When commercial bearings are used
in articles in Model Engineers’
Workshop, The first thing | do when
editing is to phone Arc Euro Trade. As
well as supplying tools, they also
stock and supply a wide range of
bearings. As a lot of readers’ will
phone Arc Euro Trade when making a
project described in Model Engineers’
Workshop, it makes sense that we
publish the correct International
bearing code.

There are two reasons for this, if we
publish a random internal code used
by an individual supplier, Arc Euro
Trade (and other suppliers) have to
stop what they are doing and search
for the correct bearing code that the
reader wants.

Secondly, wherever the reader lives,
anywhere in the world, he can go to
his local bearing stockist and quote
the correct code from Model
Engineers’ Workshop and be assured
of getting the correct bearing for the
project in hand.

You don't have to order bearings
from Arc Euro Trade. Because we
supply a standard bearing code,
you may buy them from anywhere
you like.

Model Engineers” Workshop



A Clarkson Tool
and Cutter Grinder @

Mike Haughton finishes looking at drill sharpening and
introduces the Clarkson method of sharpening the end teeth of
milling cutters etc using the Clarkson system of sleeves used in
the Universal Head and his own adaption’s using collets.

FLAT CHISEL
CUTTING EDGE

L

" DRILLDIA.

Fig. 3

THINNING DRILL WEB
WITH RADIUSED WHEEL

AT

\ N el
Photo 34. The Clarkson/March drill point
and tap lead grinding attachment.
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nfortunately I don't own a
Clarkson Drill point grinding
attachment; they occasionally
appear for sale at ridiculous
prices. However, | do have a
copy of the March operator’s booklet and
the following drawings are taken from
that. See Figs. 2 and 3. Photo 34 shows
the Clarkson/March drill point and tap lead
grinding attachment mounted on a Mk1
machine. You will notice that Clarkson/
March use a rather expensive precision
six jaw self-centering chuck to hold the
drill by its flutes. To copy the Clarkson
attachment would be a large task and |
opted for a 3 way vice holding a 5C collet
block that is inexpensive and more than
accurate enough for our purposes.
| have used ER32 collets in the range
0.5mm to 20mm mounted in an ER32 to
5C collet adaptor, which in turn is mounted
in a 5C collet block. The various parts are
shown in photo 35. Much of the drill

Photo 35. 5C collet holder blocks
used for holding cutters.

sharpening that follows uses this
arrangement. The ER32 to 5C adaptor
conveniently has a shoulder with 2 flats
that can he seated against the ground
bottom edge of the three way vice.

My method uses the set-up shown in
photo 36 and can thin the web or produce
something like the commercial modified
split point. | have set the drill at an angle
of 65deg. and raised the wheel head. The
angle of 55deg. elevation is outside the
engraved scale on the vice. These scales
are in any case hard to read and | have
“cheated” by using a digital angle gauge
from Machine DRO. Ref. 26. This device,

F TR e : B L
Photo 36. The setup for thinning the web.

Table 5

Operation - Web Thinning/Point Thinning

ABRASIVE WHEEL

WAS0 -JV1 Straight Cup, dress small radius on edge.

WHEELHEAD

Adjust height so drill bit is approximately at centre height

Table

Set at 90deg. to wheel head spindle

Top swivel plate Set to Odeg.

3 way vice

Mount at 90deg. to wheel face. Mount drill in ER32 collet and
5C adaptor. Mount adaptor in the 5C square fixture. Mark 2
opposite faces of the block. Place fixture in the vice and slide
backwards to rest adaptor flange against the bottom edge

of the vice. Use digital angle gauge to set vice at 55°. Adjust
drill bit projection so the wheel misses the vice. Adjust drill
rotation in ER collet by eye for thinning you require.

Feed

Lock the rack and pinion. Use cross slide feed. Feed in
cautiously; adjust the rack to get correct cut into web. Lock
the rack. Note the slide reading and withdraw. Turn the collet
block over and reseat against flange. Slowly advance the slide
feed to the noted position.

Notes

Resist the temptation to take too big a cut with the cross slide
feed. <0.1mm (0.004in.) maximum
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AL -
Photo 37. Using a digital angle gauge.

Photo 38. A 135deg. drill sharpened
on the reliance type jig.

4 FACET
SHARPENING

Fig. 4
GRINDING THE FIRST FACETS

Fig.5

ITIS IMPORTANT THAT THESE —
ANGLES TOUCH BUT DO NOT OVERLAP

4 FACET
SHARPENING

R F
i )

Photo 39. A drill sharpened using
the four facet method.

10deg. for the primary and 35deg. for the

which has a magnetic base, is shown in
photo 37 and will appear in several set
ups that follow. There are several points to
note. Any length of drill that can be held in
an ER32 collet can be sharpened. The
block can be removed to observe progress
and replaced. The light and lens shown is
there for just that purpose. Table 5
describes this web thinning operation as
shown in photo 36.

The results from this system are good and
the system is flexible enough to achieve the
Clarkson style web thinning and/ or point
thinning or both. My operating description
will have to be adjusted to get the result you
want. There is no need to tightly close the
ER32 collet, just hand tightening is sufficient
as the grinding forces are low. Photo 38
shows a 135deg. drill sharpened on the
reliance type jig with thinning of the web
and point. The performance of this drill is
better and has a lower drilling force, but it
does not self center any better.

11) Four Facet Drill sharpening

In his book on the Quorn Prof. Chaddock
describes four facet drill sharpening, but
not the conical point relief. Figs. 4 and

5 show the concept of grinding four flat
facets and the effect on the drill point.
The chisel edge becomes an apex of two
edges instead of a single flat edge, which
improves drill centering. The point is
effectively thinner than it was. The primary
clearance used by Prof Chaddock was 10

50

secondary. The choice is yours. | have

to 12deg. and the secondary clearance
25 to 30deg.

Clarkson provide a four facet sharpening
method for their drill point sharpening
attachment. They use the angles 6 to

been able to sharpen by the four facet
method using the collet adaptor and block
described above. To prevent grinding on a
wide surface of the wheel, Clarkson swivel
the bottom casting 1 to 2deq. to transfer

Table 6 Operation - 4 Facet Drill sharpening.

ABRASIVE WHEEL | WAB80 -JV1 Straight Cup

WHEELHEAD Adjust height so drill bit is approximately at centre height for each
facet.

Table Set at 90deg. to wheel head spindle then move 1 to 2deg.

anticlockwise.

Top swivel plate

Set to O0deg.

3 way vice

Mount at 59deg. to wheel face. (118deg. drill point). Mount drill

in ER32 collet and 5C adaptor. Mount adaptor in the 5C square
fixture. Mark 2 opposite faces of the block. Place fixture in the vice
and slide backwards to rest adaptor flange against the bottom
edge of the vice. Use digital angle gauge to set vice at 10deg.
Adjust drill bit projection so the wheel misses the vice. Adjust drill
lip orientation to horizontal. For the secondary clearance set the
vice to 30deg. inclination and raise the wheel, repeat as before.

Feed

Feed with the rack and pinion. Advance the cross slide until a cut
is obtained. Turn the collet block over and reseat against flange.
Feed with the rack and pinion and observe the new edges. If a lot
has to be removed to create a new primary edge you may have to
rotate the drill in the collet to make the new edge horizontal.

Notes

Resist the temptation to take too big a cut with the cross slide
feed. <0.1mm (0.004in.) maximum. If the primary and secondary
facets are not parallel a small adjustment of the drill in the collet
may be required. Smaller drills require smaller feeds.

Model Engineers’ Workshop



Primary

Worn !

¥

Photo 40. A two flute slot drill.

-

Fig. 6

~— PRIMARY CLEARANCE
(0.8 TO 1.6mm;
1/32in TO 1/16in)

MOST CUTTERS HAVE PRIMARY (A)
AND SECONDARY (B) CLEARANCES

Secondry clearance

Photo 41. Four flute end mill.

the grinding action to the edge of the
wheel. When | come to describe lathe tool
sharpening in a later episode this is the
approach to adopt; it reduces rubbing
which just generates heat.

Photo 39 shows an old 35/64in. TMT drill
with an unusual web design that |
sharpened to a 100deg. point by the four
facet method. Although the lip shape isn't
perfect, more practice is required, it self
centres very well and drills smoothly from
the tailstock into low carbon steel. The
tapered first facet is probably because the
web wasn't designed to be sharpened at
this point angle. The final sharpening cuts
by the four facet method have to be very
cautious with frequent close examination
of what's going on. You can get curved
cutting edges if the drill point is ground at
an angle the manufacturer didn't intend. |

Changed profile on f

alturnate teeth

Hall Powerbor End Mill Cutter

Photo 42. Hall Powerbor® cutter.
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Primary clearance only

Hook

don't think the four facet method makes a
lot of difference for drills below about
6mm; otherwise it's worth the effort for
precision hole drilling.

12) Six Facet Drill Sharpening

See Ref 27. for Derek Brown's description
of this modification. The angles used

are 10, 25 and 45deg. | need to do some
more experimentation to assess if this
modification is worth the extra effort.
The end result isn't unlike some of the
commercial modified split drills.

13) Basics of milling cutter design.

You should closely examine any cutter
you propose to re-sharpen with some sort
of magnification before you decide on a
course of action. It's a good idea to have a
new cutter of the same design to compare
with the used one.

The clearance and rake angles vary with
the manufacturer and the material to be
worked, Fig 6. Photo 40 shows a used older
style HSS 2 flute slot drill (centre cutting
end mill). You should be able to see the
two sharpened facets (clearances) to each
cutting edge plus the off centre gash. The 2
primary cutting facets are unequal in
length to provide centre cutting and the
secondary clearances have been relieved
to provide better chip clearance and to
provide a rake angle. The primary facets
are worn, with most of the wear
concentrated at the end of each cutting tip.
This cutter has almost certainly been
(badly) re-sharpened before and is fairly
typical of the sort of used cutters you will
come across. Photo 41 is a slightly used 8%
cobalt HSS 4 flute end mill. You can easily
see the primary and secondary clearances
on each tooth plus a hook shape to the
outer edge of the cutting edges. This is
produced by the flute shape and could be
there for easier cutting of long chipping
softer metals. You will come across other
styles of end mills that do not have
secondary clearances, so be careful. Photo
42 shows a Hall Powerbor® cutter, as used
with magnetic base “broaching” machines.
These cutters are usually used on structural
steel and have no secondary clearance but
a very obvious hook shape to the teeth.
These cutters are used to bore large holes,
the solid centre being ejected once the
cutter has passed through the workpiece.
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Photo 43. The Universal head
mounted on the table.

14) Sharpening the end teeth

Assuming for the moment that we have
no damage to the flutes and only the

end teeth need to be re-sharpened. The
Clarkson standard equipment consists of
a Universal Head and some form of tooth
rest to index the cutter teeth. Photo 43
shows the Universal head mounted on the
table with the general tooth rest mounted
on top. In my MK2 machine the Universal
head has been bored out to accept a non-
standard collet holder, for which | have a
set of 5 imperial collets which | have been
unable to identify. They have a very small
clamping range. The original Clarkson
sharpening system utilised adaptor
bushes for each cutter shank diameter
and parallel concentric sleeves that slid
into the Universal head. Indexing of the
cutter was by a tooth rest. Photo 44 shows
a group of genuine Clarkson sleeves and
bushes. If you could look closely at them,
they are each etched with the Clarkson
Logo and a part number. Bushes were
available to suit all the standard imperial
and metric milling cutter shank sizes

plus Morse taper sockets and a regrind
mandrel for saws and side and face
cutters, shown centre back. My problem
was these sleeves were un-usable because
my universal head had been bored out to
1.625in. and the standard Clarkson sleeves
are 1.250in. The Stent, being based on the
Clarkson uses sleeves based on 1.000in.
dia. The Clarkson sleeves are deceptively
simple and were obviously turned,
hardened then ground to very precise
sliding fits in each other. | have turned a
number of sleeves to accept R8, ER32, 5C
and a reducing sleeve to use the Clarkson
sleeves and bushes shown above. The
starting material was a metre of 2.25in.

20 carbon steel from a local shop said to
be En3 Ref 28. An interesting exercise in
parallel turning and a lot of swarf! The
internal bores were finished with a brake
cylinder hone. The desired fit is a smooth
slide with no shake.

Photo 45 shows some of the sleeves and
commercial 5C and ER32 to 5C adaptors.
ER32 will take collets up to 20mm, the
larger sizes having a closing range of Tmm
and those below 3mm, 0.5mm. 5C collets
go to at least 134ein. dia. but beware the
collet body will only pass about 25mm.
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Photo 44. Genuine Clarkson sleeves
and bushes.

The reason for making an R8 adaptor is to
mount tooling | use on my vertical mill,
particularly arbors for slitting saws. Both
5C and ER32 can grip milling cutters over
their flutes and this is necessary because
the distance between the wheel and the
universal head is fairly small. Hence
sharpening long cutters that will pass
through the collets are not a problem.
Sharpening the end teeth of milling
cutters is one of the easiest of operations,
provided you take the time to set the
machine up correctly before you start
grinding. Table 7 summarises the
operations, but a bit of additional
information is in order. The Clarkson
swing table has no angular calibration, a
total pain I find, so | commence by setting
a large angle plate on the top swivel plate
set at zero degrees and use this to set the
wheel parallel to the table. Having
mounted the universal head on the
machine with a piece of ground rod in the
collet | use a square to check that the rod
is perpendicular to the wheel, photo 46.
Although the universal head has no
adjustment at the base, there is sufficient

Photo 45. Commercial sleeves
and adaptors.

play in the table slot and base tongue to
make a careful clamping of the base
necessary. Having got the head aligned
you then rotate the top swivel plate by
about 1deg. to leave the cutter front teeth
concave, so they only cut on the periphery.
If you stand a sharpened cutter on its end
on a machined surface you should be able
to see daylight through the centre of the
teeth. It should also be standing vertically
on the outermost point of each tooth,
unless it only has 2 teeth!

Clarkson quotes primary clearances of
8deg. for end mill cutters below 20mm
and 6deg. above that size. Secondary
clearances for cutters above 20mm are
given as 15deg. but | have seen bigger
numbers elsewhere.

Clarkson advises operators to make their
own tooth rests from bits of hacksaw
blades, Fig 7. | prefer springy brass for end
mills so the cutter tooth can be advanced
past the tooth then moved backwards to
find the new position against the rest.

Once you are set up and getting good
results a lot of milling cutters can be
sharpened in quite a short time. Try out

Table 7 Operation - Milling cutter end teeth sharpening

ABRASIVE WHEEL | WAG0 -JV1 Flaring Cup (shape11) 100mmdia x 40mm deep. No
wheel extension. Dress the wheel cutting face.

WHEELHEAD Adjust height so milling bit is approximately at centre height of
wheel.

Table Set at 90" to wheel head spindle

Universal Head

Mount at 90° to wheel face, Elevate head to obtain primary or

secondary clearance angle. (use of digital angle gauge preferred)
Install collet or sleeve and cutter to be sharpened. Install tooth rest
support and select a suitably shaped tooth rest. Adjust first milling
cutter tooth edge to be horizontal.

Top swivel plate

Set to 1°to give teeth slight concavity.

Feed

Cautiously advance the cross slide so a slight cut is produced
when the rack and pinion moves the cutter across one tooth.
Grind only one tooth at a time. Rotate the cutter to the next tooth
and repeat. Remove the sleeve and cutter to observe progress.
Replace and repeat.

Resist the temptation to take too big a cut with the cross slide
feed. <0.025mm (0.001") is an absolute maximum for a 10mm
cutter. Smaller cutters need smaller cuts. Go around all the cutter
teeth until no further material is removed. Least is best to extend
the life of the cutter.

Model Engineers’ Workshop



Table 8

‘Operation - Milling cutter- end mill, re-cutting end teeth

ABRASIVE WHEEL | WAB80 -M6Y Saucer Shape 13 or 12 Dish 100mmdia x 10mm
deep. Fit wheel extension. Dress the wheel cutting edge to
profile.

WHEELHEAD With the wheel stationary adjust the wheel height to enter the
existing

Table Set at 90° to wheel head spindle

Top swivel plate

Rotate to approx 90°. Adjust with static wheel to produce
positive rake to tooth.

Universal Head

Mount to left of the table. Install cutter in a collet. Elevate head
and rotate collet to obtain a close fit to the existing gash in
cutter. Adjust rotation of cutter to give a good engagement in
the existing slot. Install tooth rest support and select a suitably
shaped tooth rest. Adjust to index against the positioned tooth.

Feed Bring the wheel slowly downward into the cut and note the
depth. Rotate to the next tooth and repeat.
Notes Resist the temptation to take too big a cut. Feed the wheel

down slowly. If need be, advance the cross slide by a small
amount <0.025mm {0.001") to produce a clean positive rake to
the cutter teeth. Go around all the cutter teeth until no further
material is removed. Least is best to extend the life of the
cutter.

¥ /

the ones you have sharpened; most tool
makers in industry never used the tools
they sharpened for others (but they got
plenty of flack if they weren't any good).
The moral has to be, resharpen tools early

Photo 46. Checking for square.

tooth that the cutter will have to be recut
between the teeth. The idea is to cut the
front of the tooth to a positive rake of
about 10deg. The best wheel profile to
use is found by offering different wheels
into the existing slot when the wheel is
stationary, photo 47.

This testing also gives a good indication
of the angle that the cutter must approach
the wheel. | usually find that a 15deg.
taper wheel gives the best results, the
white wheel in the photo probably needs
to be dressed to a better shape. It's worth
keeping a wheel for just this operation.
Notice the brass indexing finger.

table 8.
The next stage should be to re-sharpen

the cutter end teeth, described above. |
usually sharpen the secondary relief first

“lot” away the cutter may have to be

of the flutes.

and frequently for the best performance

on the machine. Even if you don't get the
primary relief quite parallel with the
cutting edge, so long as the edge is
sharpened it will cut well.

15) Recutting end teeth on end mills.
A time will come when repeated re-
sharpening has removed so much cutting

16) Recutting end teeth

on centre cutting end mills

Older style 2 flute slot drills photo 48
require two recutting operations. | usually
cut the longer of the 2 teeth first trying to
leave the cutting edge radial, using a flat
wheel. The cut is made by lowering the
wheel into the existing cut to deepen it.

The sharpening sequence is described in

then follow with the primary. If you grind a

rotated slightly to allow for the helix angle

Fig. 7

. PLATE GRINDING WHEEL

/

< INDEXING FINGER

- CUP GRINDING WHEEL

- MILLING CUTTER '.
'| /~MILLING CUTTER

/ DISTANCE
BELOW
CENTRE

M INDEXING FINGER

June 2009

Photo 48. Old style slot drill.

This takes some practice, especially as you
have to maintain the positive rake of the
cutting edge. Repeat for the shorter cutting
edge, which is supposed to lag slightly
behind the centre. Again difficult to set up,
but worth ruining a few old cutters to work
out how to do it. Finally the central gash

is made with a very narrow cut off wheel
or a thin dressed dish. The secondary and
primary clearances are then sharpened as
described above. There are a number of
centre cutting end mills available with 3
flutes, one cutting edge being longer than
the other 2. These cutters will probably
require a dish to recut the leading edges of
the teeth.

References

Ref. 26 www. machine-dro.co.uk/

Ref. 27 D.A.G Brawn, Model Engineer p36
TJanuary 1993; p152 4 February 1994,
p194 16 August 1996; 20 September 1996;
20 December 1996.

Ref. 28 http://www.oldengine.org/
members/diesel/Tables/steel.htm
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SCRIBE A LINE

Pillar tool
| have two queries about David
Haythornthwaite’s pillar tool in issue148.

1) Why is there a cotter pin and handle in
the upper arm where it is holding the
tool shaft? | don't see any use for this
accessory there although it is clearly
needed in the other three places.

Is it just to make both of these arm
assemblies the same?

2) It seems to me that the method of
making the curves on the end of the
cross bars is far too difficult to get the
near perfect curved end to the cross
bar that is needed for good operation.
Both length and orientation of the curve
need to be just about zero tolerance for
satisfactory operation of the finished
tool in view of the lengths and therefore
the error magnification of the pillar and
the tool holder.

There seems to be a much simpler way
using the tools and methods already
illustrated in the article.

A) Machine the castings as given with the
cross arm shoulder facings identical as
in photo 4.

B) Machine the cross bars to identical
dimensions as stated, particularly the
distance between the shoulders as in
page 28 but making the inserted portion
deliberately too long by a few mms so
that it just protrudes into the long bore.

C) Assemble the arms and epoxy in place
photo 9.

D) Mount each assembly as in photo 12
and bore out the main bores. This
immediately makes the inserted shafts
exactly the right length to take the
cylinder inserts with no awkward and
potentially inaccurate dimensioning.

I must compliment David on an excellent
design which is easier to make and far
more flexible in use than other similar
pillar tool holders which have appeared
over the years. Even to have to buy a face
plate especially for this is not an
expensive item these days.

Ted Wale, Canada.
Compressor
Richard Wightman's cheery assurance
“I'm in the motor trade so | have
some knowledge and experience with
compressors” instantly rang alarm bells
of the “Trust me, I'm a salesman” variety.
As | read more of his article (MIEW No. 150
page 38) these bells were fully justified.

| presume his motor trade experience
does not extend to ownership or
management of a garage with an air
compressor: if it did, that experience would

WRITE TO US!

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

Rods, Poles and Perches

Eckart Hartmann (MEW150) may not be
aware of it, but previous generations

of schoolboys, now much older and

still steeped in imperial measurements,
had to learn about rods, poles, chains,
perches, and a few other oddities long
after these units had disappeared from
daily use. Fathoms and knots are still with
us and no-one complains about those.
Although he says there is no end in sight,
there is in fact no end at all. When our
descendants are all equipped with Metric
lathes, taps, drills, screws et al, there will
still be the vast stock of drawings that will
never be redrawn or redimensioned, and
everyone will have the same problem

in reverse. Anyone reading old copies

of Model Engineer will
find inches in tenths,
twelfths, twenty-fourths
and forty-eighths, plus
the “full” and “bare”
dimensions beloved
by LBSC. We ourselves have
moved on since then. Even the die-
hard imperialists would concede that
fractional dimensioning is better replaced
by decimal when you get down to small
units, and then whatever superiority
is claimed for metric just disappears.
Unless the USA decides to follow us into
being trendy for its own sake, another
century or so of living with a mixture
seems likely.

George Swallow by email.

tell him that the law requires his garage
compressor's air receiver to be insured and
that the insurance company won't oblige
until their engineer surveyor has inspected
and, if deemed necessary, pressure tested
it. Whilst | presume insurance is not
obligatory for an air receiver in a private
workshop with no public access and no
employees, Mr. Wightman's knowledge
and experience of air compressors should
tell him that “the tank (sic!} ...made from
an old fire extinguisher...” will, when
pressurised with air, possess substantial
energy with the potential to cause harm to
anybody within range should it fail. Thus to
advocate the use of “an old fire
extinguisher” as an air receiver without
any warning that it should first be
inspected for corrosion and other defects
by a competent person and, ideally,
pressure tested (with water, certainly not
air) is irresponsible. Although the test
pressure and working pressure are marked
on the extinguisher, this does not mean
that it can be safely pressurised for
evermore. The 2 litre extinguisher shown
may cause limited harm, but readers are
not warned of increasing danger if a larger
extinguisher is used.

If Mr. Wightman were familiar with air
receivers, he would know that a drain
valve is required - there is no drain in his
design, so his receiver will trap water until
itis full.

Mr. Wightman's “old fridge pump” (for
‘pump’ read compressor: we can be
excused engineering terminology
pedantry in an engineering magazine)
may not last too long as an air
compressor. The erstwhile hermetically
sealed domestic refrigerator compressor
shown in the photographs has lasted for
so long because lubricating oil has been
sealed within it - eventually this will be

lost in the open system in which the
compressor is to be used.

Finally, there is no mention of disposal
of the refrigerant before disconnecting the
compressor from its refrigerator. Older
refrigerators used CFCs (e.g. one of the
Freons) as a refrigerant. CFCs damage the
environment and must be removed
professionally, not released into the
atmosphere.

lan Moignard, Jersey.

Interfering with

radio amateurs

Regarding Mike Haughton's article in
April's MEW, | would only commend him
on the fitting of a motor suppression
system to his Clarkson tool and Cutter
Grinder, then he openly states that he uses
a Powerline Ethernet Network system to
run his computer networking system!

| can only think that this is due to a lack of
thought or understanding of the system that
he is using and the harm that it is able to do.

These systems, also known as PLT or
Power Line Transmission systems while not
being banned are the total scourge of Radio
Amateurs and others using the HF bands.

What they, PLT are, is a system for wide
band interference as the systermn uses the
whole of the High Frequency Radio
spectrum to transmit Data and anyone
using a receiver in the locality is
completely wiped out.

Radio amateurs and many other HF
Radio users are actively attempting to
have these systems made illegal due to
the potential for interference. If you can
imagine, these systems are connected to
mains cabling systems and this potentially
makes every lamp post or over-head cable,
not to mention the house wiring, a
radiating Aerial at HF.

Rod Mitchelson by email.

Write to the Editor, David Clark, Model Engineers’ Workshop,
MyHobbyS!ore Ltd., Berwick House, 8-10 Knoll Rise, Orpington, Kent
BRé OEL. Alternatively email: david.clark@myhobbystore.com

: THE STAR LETTER OF THE MONTH WINS A WORKSHOP PRACTICE BOOK
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YOUR CHANCE TO TALK TO US!

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

Dehumidifiers

I'm delighted to confirm your comments
(MEW No.150 page 54) about
dehumidifiers in workshops.

For at least twenty years I've had a
domestic dehumidifier running in my
woarkshop, controlled by a built-in
humidistat ta maintain 65% to 70%
humidity which | monitor on a separate
hygrometer - two actually, as hygrometers
used not to be considered accurate.
Stand-alone humidistats are available
from R.S. at £41 and £49. Whilst a timer
would be cheaper, a humidistat is
obviously more appropriate. For the
dehumidifier to be effective, doors and
windows must be kept closed.

| try to avoid heating the workshop, but
when warm clothes are insufficient | use a
radiant heater to make me feel warm
without raising the entire workshop's
temperature excessively as a fan heater
would, thereby possibly increasing the
likelihood of condensation on cool
surfaces of workshop machinery.
Obviously any gas or oil-fired heater that
heats the workshop air with a flame must
be avoided as it will produce condensation
and draw in more outside air.

| have no sign of rust, but | do coat
machine tables and slideways with
appropriate lubricant.

lan Moignard, Jersey.
Hard work
In MEW issue 149 David Piddington
bemoans having to tap 396 holes by
hand. There is a solution for this ‘one
turn forward, half a turn back’ drudgery.
For this type of task commercially spiral
fluted taps are used, they can be bought
individually from industrial suppliers.
These are normally fitted to a tapping
head that automatically reverses the
tap out, but even using this type of tap
by hand will speed the process as no
backwards turns are needed. Due to the

spiral flutes, tightly curled ribbons of
swarf emerge from the flutes as the tap is
wound in.

While my tooling supplier throws up
his hands in horror at the suggestion, |
also use these taps in a reversible
battery drill. With tapping compound, a
low speed and the drill clutch set on the
lowest setting that still allows the tap to
rotate (as it is preferable to let the clutch
slip rather than break a tap if something
does jam) it taps holes beautifully. I'm
sure that the really keen could make up a
counterweighted cradle with a
parallelogram linkage (perhaps an old
drawing machine arm) that would keep
the drill axis perpendicular to a work
surface at all times. Devices like these
are used industrially too, although
normally using air driven tapping
devices.

Michael Green from down under.

The editor replies: It was common
practice in several of the firms where |
worked to use an electric screwdriver or
reversible drill for tapping holes. We used
spiral point or spiral flute depending on if
the job had a through hole or was blind.
We started off with a light clutch setting
and increased it a bit until it would tap

to depth and slip. Don’t try this with an
expensive casting or a component with
many hours of work in it.

Survey and reamers

| have dutifully returned the completed
MEW survey, although | have objected
strongly to supplying personal detail that
included date of birth. Mot coyness on my
part, but I'm fed up to the back teeth with
“security”, “marketing”.

In summary, | have taken MEW for
approximately 10 years and am happy
with the current magazine. My two minor
caveats will be picked together with all

the other comments. The difficulty | had
with the form was simply the space
available to suggest future topics. | think
my two topics could be covered with an
article each.

In my time reading MEW, | cannot
remember any mention of insurance for
contents in or visitors to the workshop.
Also, what are the legal requirements for
boilers; test certificates, who issues
them, how long are they valid for. You
could argue this is a topic for Model
Engineer, but | am sure that many MEW
readers will have small test boilers, | can
think of a possible future situation where
as a birthday treat one of my small
neighbours would come with his father
(both wearing safety goggles obviously)
to see a Stuart 10V running or a CNC
machine working. | only hope that such
an idea does not stir up a hornet’s nest
of diatribes for and against Health &
Safety, similar to that following the MEW
front cover of Dave Fenner's daughter.

Similarly, | cannot remember any specific
articles on reaming. There is nothing in
Tubal Cain’s “Drill, Taps and Dies”. Sparey
mentions floating a reamer on a centre
held in a lathe tailstock. I've heard shock
horror stories of reamers seizing in brass/
bronze. Could one of the experienced
engineers write an article covering:-

* Machine reamers/hand reamers.

+ D-bits.

» Methods of holding and presenting
the reamer to the job.

+ Speeds.

+ Lubrication.

* Methods to bring the hole diameter to
within 3-5 thou ready for reaming.

« A rule of thumb for incrementing and
stepping up through the drill sizes.

+ When is boring a better alternative to
reaming.

George Walker, Reading.

DAVE FENNER MAKES
A PUMP CENTER FOR
THE LATHE OR MILL

-
o

IN OUR

NEXT ISSUE

TABLE FEED FOR A
MILLING MACHINE.

NEW SERIES ON 3D DESIGN.

(Contents may be subject to change)

| DON'T MISS THIS GREAT ISSUE - see page 8 and subscribe today



TRADE COUNTER

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

RESTORE

Rust Removal Gel

hield Technology has released a new rust removal product,
'Restore Rust Removal Gel'.

| expect we all remember products like Jenolite for removing
rust? Dunk the item and leave it a while and the rust is converted
to a black oxide.

Well now there is an easy to use alternative, Restore Rust
Removal Gel.

This product is a simple, clean way to remove rust from ferrous
components. Rather than just report the availability, | thought |
would give the 250m| sample bottle a test run.

| have some castings for a Redwing gas engine sat on the
workshop floor under the hacksaw. They where slightly rusty
when purchased secondhand. | thought the base casting would be
an ideal test piece, photo 2.

This casting had slight surface rust so reading the instructions
for use it said rub gel in with a scourer. Right | thought lets rub the
casting with a scourer and see what happens; after all, scourers
are supposed to remove rust and corrosion. A quick rub over later
and it was obvious a lot of effort would have to be expended to
bring the metal back to a rust free condition.

Right, on to the gel. The bottle was inverted onto the corner of
the scourer and a thin layer of gel about 25mm in dia was left. |
rubbed the gel onto the casting for two minutes without using any
real scrubbing method and then wiped the gel off with a kitchen
towel. The result can be seen in photo 3. | did not go all over the
casting. That is a job for the future when | am ready to start the
machining.

The casting appeared clean in the bit that was worked on and
there appeared to be no remaining rust where | had rubbed the
gel on. Photo 4 has had part of the original casting Photoshopped
on over the finished face so you can see the difference.

Arc Euro Trade

says "Typical

uses include
vehicle bodywork,
motorcycle tanks
and mudguards,
machine tool tables
and beds, larger
woodworking tools
etc.
Like Restore Rust
Remover, it does
not contain acids
and therefore flash
rusting is not a
problem.
Application is by
means of a
scouring pad (not
supplied) which is
moved gently over
the surface until
the rust is removed
and the surface is

Restore

Rust
Remover
Gel

* Restores steel and iron
‘ools and eamponoents.

547 Non-acidic, formualation —
o Iy romoves the rust, is

Arminss to plastics, rubbers
A nonderrous metals.

> De-rusted itoms are

left bright and Eipiected againat fureher
clean. Itis e e s
extremely fast

working, in many S TR NG ooy
cases the cleaning
process taking no
more than a few

minutes.”

This is a great product and | will certainly be using it in the
future. Those of you with unstarted castings gathering rust or a
part finished model under the bench can now use this product to
clean off the rust and get started again. A 260ml bottle will go a
long way but if you have a lot of derusting to do, the gel is also
available in 500ml bottles.

Restore Rust Removal Gel is highly recommended, it does what
it says on the bottle and it does it well.

Restore Rust Removal Gel (as well as the
complete range of Shield Technology
products) can be purchased from
Arc Euro Trade, 10 Archdale Street, Syston
Leicester LE7 TNA
Tel: 0116 269 5693 www.arceurotrade.co.uk

Photo 3

56

Model Engineers’ Workshop



SPECIAL EDITION MAGALZINE

RESERVE YOUR COPY NOW!
Readers' Workshops

From the publishers of e

SPECIAL EDITION —

MQPEEE% Readeys’ Mori ks

MODEL ENGINEERS’

WORKSHOP

m Take a guided tour
around 12 model SME L P
engineering workshops [[BRd tra ning « - A visit to the

T & o T SMEE headquarters
at Marshall House

m Peter Clark shows how
he copes with disability
in his home workshop

mpl
ety

m See where Derek
Brown made his
Manning Wardle tank
locomotive 'Anna’

m See how Gold Medal
winning models can
be made with limited
equipment

. - MODEL ENGINEER’
m This special edition !{2 AROUND THEIR wo%ﬁgﬁgpgs &£,
features a visitto the | [roqe: oo gy 2 HaI — wjohn Siater '
SMEE headquarters REcter Ciort =Ashiey Bost E&grkMﬁgE

- Derek B B
in Mafshall HOUSE mDerek Brown Mike Freeman = Charlie Stone

Reserve your copy by calling 0844 848 8822
or order online at www.myhobbystore.com




CO NSTRUCTION SERIES

SHAND DRSE DRAWN STEAM FIRE ENGINE

MODEL
ENGINEER

Vol. 202 No. 4351 B-21 Maym

CrrTre )|

b N
UBLE SIDED PLA
| AZET 6 METRO TANK

 SHEET € NTAUR GAS/
; ';lé{'nul_ ENGINE @'y

TORNADO
The new build
Peppercom g
Al Pacific

ROAD STEAM
BURRELL GOLD
MEDAL TRACTOR

Te:st Machining the Cylinder

osclL D‘{][\Dm

TH OFFER CLOSES
12th June ‘09

LESSER-KNOWN
EXAMPLES OF ENGINEERING
1884 to 1891

@ BY PHONE: 08456 777 807 quote ref. 5159 @ ONLINE: www.subscription.co.uk/mde/S159
Alternatively, you can complete the form below and return, with payment, to the address provided.

UK ONLY SUBSCRIPTIONS:

11 would like to subscribe to Model Engineer for 1 year (26 issues) with
a one-off payment of £64.35, SAVING 10%.

OVERSEAS SUBSCRIPTIONS:
C11 would like to subscribe to Model Engineer for 1 year (26 issues) with a
one-off payment: [] Europe (incl Eire) £78.00 [ ROW Airmail £85.00

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

PAYMENT DETAILS:

[[] Postal Order/Cheque [ Visa/Mastercard [ | Maestro
Please make cheques payable to MyHobbyStore Ltd and write code 5159 on the back

I OO S TMEITION i oo e A A S AR
Card no: (Maestro)
ENEEEEEEEEEEEEEEREEE
Valid from................c.............. Expiry date................... Maestro issue no.

SIGNAUNG. ... et DIBIB.....osorem evamssneneeerennss e snes e senssssess s
YOUR DETAILS:

Mr/Mrs/Miss/Ms..........oommn N8l i SUMIBME covavinis s s e s s
BAATORE .o i R R R e R s e
POMEODE..... i s Country

T B G B S B MOBIG .o R
Emallcnmianaiiinininmiie g OB e

DIRECT DEBIT SUBSCRIPTIONS (UK ONLY): CODE 5159

11 would like to subscribe to Model Engineer paying £13.75 every 3
months by Direct Debit wuk ony. SAVING 23%.
Please complete form below

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

] Pay £13.75 every 3 months by Direct Debit (please tick). Bebit

. Nemie ab Bank:: .ome s s s

Adciross oF bank e S R R s R

SR i e s | TR PO e U

Accouitholder: - ot s SR R S s s i e
| Signatu

Accotnt number |

e

Instructions to your bank or building society: Please pay My Hobby Store Lt

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 My Hobby Store Ltd and if so,
details will be passed electronically to my bank/building society.

Reference Number (Official use only): 1 [ ] l ] 1 l [ 1

Plaase note that banks and bullding societies may not accept Direct Dabit instructions from some types of account,

TERMS & CONDITIONS: Offer ends 12th June 2009. Subscriptions will begin with the first available issue.
Please continue to buy your magazine until you receive your acknowledgement letter. Refund requests must
be inwriting to the Publisher and will not be given on accounts with less than £20 credit. A £5 admin charge
will apply and will be deducted from any refund, Refunds will only be given at the Publisher’s sole discretion,
We will use the contact details supplied to communicate with you regarding your Model Engineer subscription.
By supplying your email/ address/ telephone/ mobile number you are happy to receiver information and/or
products and services via email/ telephone/ post from or in association with MyHDhbySlﬂre Ltd or its agents
who may mail, email or phone you with information and/or products and services reflecting your preferences.
Tick if you don't want offers from us O third parties L

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



» Electronic variable speed ® Gear change set
® 5¢if centering 3 faw chuck & guard @ Power fesd

FFull range of

accessories available Jam

MICRO MILLING &
DRILLING MACHINE

® 150w/230v motor Sp- . Demh G0

o Variable speed 100- zwﬂrpm vy * Chuck guards ® Spindia smsz 100=2150rpm

# MT2 Spindle Taper { ;
© Face il cpaciy 20, - [ = : B B=Bench mounted F=Floor standing :kﬁ‘?ﬁmlamahh
end mill 10amm & Table cross ] . S SPEEDS ® E3mm miling cutter
travel 30mr, longitudinal y r o i6mm chuck

travel 180mm ONLY o - - o #Table size
- - : ' ; 585x190mm

* Includes wet T’
slot table & worklight

DIY KIT - CAB1H ® Superb range ideal

. 1 = Speay pattem adjustable for DIY, hobly &
/ MODEL  DESCRIPTION 4{% ONLY £7.99 EX VAT . T semi-profiessional use
LRIV OT 9% £1148 I oy T _ €
E 5 PRO KIT - CAB2P (pictured) vices with bop quality
T T T + Double action trigger for accaurate airfpaint conrol r d cast inan construction
? « Precision machined nazzie « Special ightweight hose L. [FROM ONLY
ONLY £21,99 EX VAT £25.29 ING VAT £16,

£19
Hardened alloy steel chain
*Mechanical load brake
o CE approved £16.99
BT-AC200 15 u 5? I £70.98 £91.98
3080 £30.98 s4508 [
T TGk | £109.98 £126.48
£164.99 £189.74

. mmhlammuemdmmmomm : ARC AC ﬁ D
® 1m flesible drive ® 40x accessories/consumables HEADSHIELD i ] gmggs 91343
. @ Gives eye protectionto | [ |7 £349.98 £402.48

EN379  Activates Wil
instantly when arc is struck W £399.98 £459.98

o Suitable for arc, MIG,
TIG & gas welding
E.

«» High quality
tungsten steel

® For use with
drills, lathes, milling
: - miachines, circular
- \ { saws o Vanable
e B2 1494 ' | ek ol
] |2 metch HP of motor ; 2
ione L 1o 52200 . - toterun LTI oy ol S
LB L e 28 NC VAT CTCRIPX N " T ruboe e wheels - iy phews

" erters also
[ET £19.98 £22.98 F83 b R =B & handle for easy manceuwability com H:

£20.98 £34.48 im_mss LILXCYY | o 101psi 7 Ba) ' FROM ONLY

rafin re
/ ipca BeetBudgel By, Fies Recormendad:Pracikal Cassks. | 1o B PoSU® = £229°%,
. W £44.99 £51.74

[ [P MachFYING Lawps | aun icory et [ =i
£49.98 £5748 nd { MODEL AX. FUSE EX VAT INC VAT

ST £42.09 £49.44 safety hood . MCITGH HP - -Samulefastassemh
Qgﬁm“;'ii‘:,? S & ' p 022000 £263.35 [ kgl Ly
g . - hammer
* 3 Speed Control @ beuststeel tlting stand iﬁﬁaﬁﬂﬁ?m 28 } £497 A ;
; ; Mﬂ& universal clamp base

l Gmﬂ ulator e Earth
- clamp :%are mask

® Uised for ARC & TIG welding.  ® Welding torch
S utilising the latest technology FROM ONLY

o Low amp
operation - ideal for £169:5

L Gveking, aio £195;1y R o only |
: s A
£172.2%, pr oW NIODEL ik- 4-.’0 BXOVAT INC VAT [ €3 2%

. £169.98 £195.48 P E3T 2
AMPS  ELECTRODE EXVAT  INGVAT [BYLLLIS K[ £19499 £224.24
25/8 | £21998 £252.98
£24998 £267.48

® 230w motor ) 754 7

® 4"x36" belt - tilts & locks at any angle 0 to g : : ) B £32998 £379.48
90° @ " diameter disc ® 6" dust extraction A S / £30008 £450.98
port @ Supplied with removable sanding table . . - £42008 £494.48

VISIT YOUR LOCAL SUPERSTORE

OPEN MON"FR' 3.30‘6.00, SAT 8-30'5-30; SUN 10.00-4.00

SEE LISTING * BARNSLEY Pontefract R, Bamsley 01226 732 297 50 Loy il Rd. 0101 493 2520 WOTTINGHAM 211 Lower Parksmert S 0115 958 1811

3 HSY wn's To Buv B'HAM GREAT BARR 4 Brmingham Rd. 0121358 7977  GLASGOW 220 Gt Westen Fd. 0141 332 9231 PETERBOROUGH 41 7 Lincoln Ad. Wil 01733 311770
B'HAN HAY MILLS Coveniry Rd, Hay Mils__ 0121 771 3433  GLOWCESTER 221A Barton St 01452 417 948 PLYMOUTH 58-64 AL 01752 254050
BOLTON 1 Thynre St 01204 365799  GRIMSBY Eilis W, 01472 354435 POOLE 137-139 Bowrnemouth Rd. Parkstore 01202 717913
BRADFORD 105-107 Mamingfm Lane 01274 390962  HULL 6-10 Hokdemess A, 01482 223161 PORTSMOUTH 27728 Copro R Copror 023 9268 4717
BRISTOL 1-3 Church Rd, Lawrence kil 0117 935 1060  ILFORD 745748 Easiem Ave 0208 518 4268 paccion 53 Backpool AL i ONLY
EURTON UPON TRENT 12a Lichfiekd 5t 01283 584 708  LEED'S 227-229 Kirkstall A 0713 231 400 Guerri v e London AL 0114 258 0831 £609°° FuII range
CARDIFF 44-46 City Ad 029 2048 5424  LEICESTER 59 Melton Rd. 0116 281 0888 e e P T s SR Tt ‘803“ 4 of accessories
CARLISLE 85 London Rd. 01228 591666  LINGOLN Unit 5. The Peham Cenre (L e e FT] available
CHESTER 43-45 St James Street 01244 311258  LIVERPOOL 50-88 Lendon Rd. 0151 709 4484 M—L'Et'—-nn-mm e .Hmlny e e 430mm between centres
COLCHESTER 4 Nerth Statice R 01208 762831  LONDOW 8 Kisndal Parada, Edmontea N8 020 8803 0851 : ® Compound slide with 4 way tool post
COVENTRY Bishep SL 024 7622 4227  LONDON 503-507 Lea Bridge R, Leyton, E10_020 8558 8284 SUNDERLAND 13-15 Réepe Ad Gangeown 0191 510 8773 |} @ Power fed screw cutting lﬂﬂlll&'
CROYOON Brighton Ad, South G 020 763 0640  LONDIOW 100 The Highway, Docklands 020 7488 2120 SWANSEA 7 Samlet R Llansamiet 01792 792863 :EIJI h forinde "’C'I';E Ilfd o
DARLINGTON 214 Nothgate 01325 380841 MAIDSTONE 57 Upper Stone St 01622760572 SWMDONZ1Vetoiafd 01793481717 ukch for independent milidsil operation
DEAL (KENT) 162-165 High 5t 01304 373 434  MANCHESTER 71 Manchester Ad. Alrincham _ 0161 941 2666 TWICKENHAM 83-65 Heath Rd. 020 8492 8117
DERBY Derwent 51 01332 200931  MANSFIELD 169 Chesterfiehd Rd. South 01623 522160 WARRINGTON L 3, Hawey's Fade P 01925 630 937
DUNDEE 24-2 Tradkes Lane 01382 225 140  MIDDLESBROUGH Mandde Trangle, Thomaby 01642 677881 WOLVERHAMPTON Parkfieid R, Bilston 01902 494186
EDINBURGH 163-171 Piers'ﬁ’d Termace 0131 659 5913 NORWICH 2823 Ehﬂn 8t (IIWJ 766402 WORCESTER 48a UE Iﬂhm 01905 723451

~ Maximum call charges from a BT landline mswmmwnsu Calls from mobile & other networks may va
[8asons calls may be monitored. All prices corect at time of going to press. We Teserve the right to change products & prices at any !Jme All offers subject to mlahllny,E&DE




Can ou operate.a millin
mac ine gra grlnc{grlfl 9

You could be cutting valuable gems from
ruby, sapphire or emerald, which are
now readily and cheaply available as lab-created

crystals. ,
£95

For details and prices of the best US-made 4
faceting machine, see / o
nc.val

http://www.ultratec-facet.com/ KSZ30E Saw Order No. 300095 /

Walid until 31,1209 8

For advice from the UK agent, phone

Brad Amos 01223 246101 (evenings) Engineered in Germany, these smaller size power tools and
email amos.brad@googlemail.com accessories are unique in desig n and perfed

for hobbyists working in miniature. 3.} :"”““w

www.brimarc.com/proxxon J e

Join the UK Facet Cutters’
Guild:

http://www.ukfcg.org/welcome.htm

To view the full range of these quality
products, request a FREE copy of the
Proxxon catalogue — call 0845 604 0064 §
or email email@brimarc.com

G.L.R. DISTRIBUTORS Lid

TINA SPEGIAL MULTI-TUBULAR
1" Bore x 1.1/2" Stroke -Slide Valve OFFER BOILER KIT
Length of Baseplate 12" Materials and Castings for Boiler and Engine Runs on Coal - Gas - Spirit
Diameter of Flywheel Buy both together at ONLY 4” dia. x 16swg Copper tube -

Height 6" - Width 6"
Weight 4.1/2 Kilos
Complete, Drawings and Materials

£265.00
Carriage FREE to UK mainland

Catalogue of all our products
included

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 valueat '8 Working pressure 80 psi
this price £175.00 L3 £95.00 plus carriage
plus £8.50 £8.50 to mainland U.K.
carriage to B Set of 6 fittings
mainland UK. = .- optional at £99.00
All prices plus carriage £4.00.
include vat P fias alt All prices

fllustrations of include vat

"\ models when built by
our customers

Catalogue included offerg extensive range of Materials * Tooling * Steam fittings ¢ Fasteners  Adhesives etc.
Plus our complete range of Charles Kennions Locomotive drawings and Gastings

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

* 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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: proéaé/y the best website For machines ard Z‘oof:',ﬁ in the model efﬁineen)g w.ar/d’f

just a selection from our current stock

Go to the “new arrival” section of our website: www. gandmfools.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

Techsoft TS-30 CNC Bench
Engraver, Software, Manuals,
1ph, £1950.00 plus vat.

. s - Smart & Brown Model L Capstan
Harrison 9" Swing L5 Lathe, 3ph, Lathe, 3ph, £475.00 plus vat.

£675.00 plus vat. Tom Senior Universal Horizontal

Milling Machine, Needs Cleaning,
3ph, £650.00 plus vat.
* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
* All items are subject to availability. ® All prices are subject to carriage and VAT @ 15%.
®We can deliver to all parts of the UK and deliver worldwide.
* Over 1,000 square feet of tools, machines and workshop equipment.

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

Boxford AUD 5" x 22" Lathe, 3ph, GC,
£850.00 plus vat.

=t
VISA

e-mail: sales@gandmtools.co.uk

Telephone: 01903 892510

Closed Saturdays,
except by appointment.

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

web: www.gandmtools.co.uk
fax: 01903 892221

- ﬂ- DRIVES DIREC TERAAA: [GICT-Ye [T-Yoy M WT] |

B pigital

Phase

DIGITAL INVERTERS

Basic 220 Volts input - 220 Volts output
These small and compact basic 220 Volt
output inverters allow you to run a

DUAL VOLTAGE motor from a single

phase supply, they come in sizes from

¥4 HP up to 3 HP{0.18kW up to 2.2kW) and
offer SOFT START, SPEED, ELECTRONIC
BRAKING and JOG functions via the low
voltage remote control terminals, they are perfect for fitting
into workshop machines, it is often possible to connect the
remote START/STOP and FOWARD/REVERSE to the machines
existing controls as long as they are of the maintained type
(IE not push button).

%4 HP(0.18kW) £77.50
= 1 HP(0.75kW) £134.95
* 3HP(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 wersion 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

e 2HP (1.5kW) £329.95

* 3HP (2.2kW) £419.95

* 1 HP(0.37KW) £94.95
« 2 HP(1.5kW) £189.95

All of the inverters above are available
as |P-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,

Tel: 01773 811038

THE NEW DRIVES DIRECT ROTARY PHASE

CONVERTER e

THE BEST QUALITY

AT THE BEST PRICE
ANYWHERE

= Simple Plug and Play 3
Phase Conversion.

* 240V Single phase input
with a 415V 3 Phase+N
output via a 5 pin socket.

* Input and Qutput overload
protection via MCB.

o [nput Amp meter. ® Pushbutton START/STOP controls.

= Mains: ON Pilot Light. = No MINIMUM LOAD required.

» 2HP - £475 « 3HP - £550 » 4HP - £650 « 5% HP - £750

e TV HP - £950 = 10HP - £1095 = 15HP - £1375

3 PHASE ELECTRIC MOTORS
We offer a range of high
quality aluminium 3 phase
motors in sizes ranging

from 90 Watks('/s HP) up to
2200 Watts(3 HP), the S0 W
mottor 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

Fax: 08717 334875

Converter sk SaleS@driveSdireCt.CO.UK

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

These units come in sizes ranging from 52 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 machines up to
advanced systems that can be used to run CNC machines
and welders via a workshop ring main and are able to run
more than one machine at once, please call us with your
requirements.

Prices start at £649.95

At Drives Direct we pride ourselves on customer
service and we offer you full telephone technical
support to guide you through the wiring and
programming on any products purchased from
us, you can buy with 100% confidence that 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 L2 3
a box from Drives Direct! @r-_

All prices include VAT
Drives Direct is a trading name of Drives Direct{inverters) LTD.

Mob: 07976 766538




.,

The Diamond Tool Holder

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

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

€[iNg

¢ Versatile and easy to use
¢ Simple resharpening

¢ Roughing and
finishing cuts

¢ Square shoulder facing o T —_— 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)

Far more information and ordering, visit our website at
* Tool bits easy to replace eccentricengineering.com.au

Grinding Jig

r

WORKSHOP PRACTICE SERIES %ﬂﬁ}
h. L il

The Workshaop Practice Series (WPS) is a comprehensive % wmsh‘,ﬁmm_meiss

1 Hardening, Tempering and Heat

list of new and recently revised titles which have , Treatment Tubal Gin PE] ;vorkshup Construction - |im Forrest &
ertical Milling in the Home op eter Jennings
become standard referenc.e works for amateur and - Amold Thiop 24 Electric Motors in the Home Workshop
professional engineers. Priced £6.95 each, plus p+p 3 Screwcutting in the Lathe - Jim Cox .
- Martin Cleeve 25 The Backyard Foundry — Terry Aspin
4 Foundrywork for the Amateur 26 Home Workshop Hints & Tips - Edited by
e - Terry Aspin Vic Smeed
5 Milling operations in the Lathe 27 Spindles - Harprit Sandhu
GRINNNG" HOHING l = Tubal Cain 28 g?mple Works IEnp Devices - Tubal Cain
AND POLISHING 6 Measuring & Marking Metals- lvan Law 29 CAD for Model Engineers - D.A.G. Brown
et 7 The Art of Welding - W.A. Vause 30 Workshop Materials - Alex Weiss
8 Sheet Metal Work - R_E. Wakeford 31 Useful Workshop Tools - Stan Bray
9 Soldering & Brazing - Tubal Cain 32 Unimat Ill Lathe Accessories - Bob Loader
10 Saws & Sawing - lan Bradley 33 Making Clocks - Stan Bray
11 Electroplating - |. Poyner 34 Lathework: A complete Course -
12 Drills, Taps and Dies - Tubal Cain Harold Hall
13 Workshop Drawing 2nd Revised Edition 35 Milling: A complete Course - Harold Hall
- Tubal Cain 36 Photo Etching - Brian King and Azien
14 Making Small Workshop Tools - Watkin
Stan Bray 37 Dividing — Harold Hall
B o Bt B : - - 15 Workholding in the Lathe — Tubal Cain 38 Tool and Cutter Sharpening - Harold Hall
| WoltusBom Pracrice semes{ 4 ;. ik : 16 Electric Motors 2nd Edition - Jim Cox 39 Model Engineers’ Workshop Projects
= 17 Gears & Gear Cutting — lvan Law - Harold Hall
18 Basic Benchwork - Les Oldridge 40 Bearings - Alex Weiss
19 Spring Design and Manufacture - 41 Grinding, Honing and Polishing -
Z Tubal Cain Stan Bray
WORKSHOP PRACTICE SERIES| 43 | 20 Metalwork & Machining Hints & Tips 42 The Metal Workers’ Data Book -
- lan Bradley Harold Hall
\ . 21 Adhesives and Sealants- David Lammas 43 The Mini-Lathe - David Fenner

Order today at www.myhobbystore.com  myt(3lobbystore
or call 0844 848 8822 .com

We also sell plans, back issues and binders - please go to www.myhobbystore.com to see our full range of products




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

Introducing the NEW D720 Inverter range....

The only inverter drives on the market set up specifically for machine tool use.

S MITSUBISHI

= _nu#ii-%_;;:

i

MITSUBISH
ELECTRIC

| AUTOMATION SYSTEMS

Automation Dealer

THE ALL NEW ULTRA COMPACT D720
240V 1-phase input, 220V 3-phase output for use
with dual voltage three phase motors.

Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp).
Built-in user keypad, display and Digital Speed Dial.
High Performance Torque Vector control.

High Reliability and Long design life.

Prices start from £102 plus VAT for the 0.1kW.
Remote control station Pendants for the above:

Featuring START, STOP, FWD/REV, RUN/JOG,
& SPEED control functions. £55 plus VAT.

CL series lathe speed control systems....

For Myford ML7, Super 7, Boxford, and Raglan “Little John” , WARCO, Chester UK

CL RANGE KEY FEATURES
e Comprehensive package with controller and
matched motor. All pre-wired ready to go!
e Power Range: 1/2hp, 1hp, 2hp and 3hp.
e Smooth control across entire speed range, giving
chatter free machining and excellent finish.
e Quiet, vibration free operation.
e High torque down to lowest speed.
e Powered from domestic single phase mains.
e Complete electronic motor protection.
e Simplifies screw-cutting, tapping

Prices start from £390 inc VAT.
UK mainland delivery is £18.

19872009
Supplying ¢to Industry and Model Engineers for over 22 Years.

Newton Tesla (Electric Drives) Ltd,

Units G15 & G18, Warrington Business Park, Long Lane,

Warrington, Cheshire WA2 8TX, UK.
Tel: 01925 444773 Fax: 01925 241477

E-mail: info@newton-tesla.com Web: www.newton-tesla.com

[ VISA J wcara il i B
| :

| |
L MITSUBISHI
ELECTRIC 4

Automation Dealer




Al advertisements will be inserted in the  fiest  avallable  issue
There are no reimbursement for cancellations. All advertisement must be pre-paid
The Business Advertisements (Disclosure) Order 1977 - Requires all adverisements
by people who sel goods in the course of business to make et fact clear
Consequenty all bade ads in Moo Engineers’ Workshop carmy this T symbol

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

B0OOST HAS BEEN MANUFACTURING HicGH QuUALITY

PHASE CONVERTERS IN THE UK SINCE 1957

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used’ machinas and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information.
For an online stockist plus details of services available please
go to my webstte or contact David Anchell direct.

www.quillstar.co.uk
Telephone: 0115 9206123

Mobile: 07779432060

THE TOOL BOX

Quality used hand & light machine toals 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 ff there’s something you need, get in touch
or visit our web site. We are always keen fo purchase good equipment and
craft-related books.

www.thetoolbox.orguk  info@thetoolbox.org.uk
Open 9-1, 2-5 Man-Fri, 9-5 Saturdays throughout the year
Colyton, East Devon EX24 6LU  Tel/fax 01297 552868

MODEL ENGINEERS’

- it 4 Ebley Inustrial Park,
' Westward Road, Stroud, Glos GLS 45p

* Phone for opening times before travelling

(Just 4 miles from Junct 13 M5 Motorway)
Tel: 01452 770550
Email: sales@toolco.co.uk

View our full range of machines and
equipment at our Stroud Showroom

E dolult Tl Cowells Small Machine Tool Ltd.
; Emlmml ammnn : Cowsls Small Moching Tosls L,
dring Roed, Little Bantlay, Cokhester O3 X nd
Rouler Wb g

| Compact Footprint: |

W, o xeom, www.cowells.com
| ¢ mﬂg:ﬂ l Manufaitires of high precision serewcutting lathes,
E ’ X= 460mm 8mm horological collet lathes and
3 Y=290mm | milling machines, plus comprehensive accessory range.
| Z=90mm | Talk directly to the manufacturer

us Rapid Speed 5000 mm / Min
| Compatible with Mach 3 1

Low Maintenance

i Only £1300.00 Inc. % Days Training 1
| Tel01698412300r | |
. Order Onfing wiw routoutenceom | |

64

Unlt 6 Forge Wa'y Cbeveland Trading Estate
Uarilngtnn Co. Durham DL1 2PJ

Metals)‘for Model Makers

Cantact us fga(:opper Brass, Aluminium,
’—»'Steel Fhasphar Brorue ete.

PHUNE &‘ FAX IJ1 325 381300

‘e-mall: sales@m-machine.co.uk
Wiw.m-machine-metals.co.uk

THINKING OF SELLING YOUR LATHE
MILL OR GOMPLETE WORKSHOP?

and want it handled in a quick,

professional no fuss manner? Contact
DawdAncheIl Quillstar (Muthngham]

| 0 BN
TSt

Whether you are building your own CNC Machine/

conwerting an existing machine or you have simply
bought a kit, we €an help | The Rotout 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 ﬁ:wf&S.DlJ}
alsa provide higher
Only £79.99 MWWM'
Tel {01269) 841230

For larger machines such as
Online www.rocitoutene.com

Folkestone

_Engineering Supplies

Anoutsfonding range of materials, fasteners
& quality small tools for the model engineer.

www.metal2models.btinternet.co.uk
Tel-01303 894611 Fox-08707 625556

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

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

WWW.po werr:apac!tors co.uk

OPERATE THREE PHASE MACHINERY FROM YOUR
SINGLE PHASE SUPPLY
+ ROTARY COMVERTERS
* STATIC CONVERTERS
MO FREQUENCY CONVERTERS affering stectronic
FROROE CONLEG] And & -y of Soyear wareant

PRICES from CB89.00 & VAT

transwave@powercapacitors.co.uk

Model Engineers’ Workshop
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Al advertisements  will be inserted in the first available fissue.
There are no i Al must be pre-paid,
The Business Advertisements i[]lsdasm} Order 1977 - Requires all adverisaments
by people who sell goods i the course of business to make that fact clear
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= Also for sale

ST _ are a lorge Macc
Miniature ride on | § ' -W}"'“?E"} Model
traction engine =d S " "'-.;-,,;m;"e‘:m; Engin?em
Wallis & Steevens SlmpImJ DB Mmg"z.’"” Supplies LTD
in very good condition, woul ; : (01625) 433938

suit avid collecior or would be ¥
enthusiost. All genuine offers
considered, buyer uplifts.
ALSO FOR SALE! - ;
Various items of machinery e.g. milling lathe, surlute;innders etc. Also
large quantity of workshop tools. Allitems for sale are perfect for
engineering enthusiasts. All genvine offers considered, buyer uplifts.

lain Finlayson, 50 Wallace Street, Grangemouth. FK3 8BS

www.maccmodels.co.uk

Check out the NEW look website.

We stock copper, brass, steel
and all tube. Also stock a wide
renage of flat, round, hex and
square , In steel, stalnless steel
sliver steal, bronze, brass, copper
and many more

Te: 01324 870789 - Mob: 07746 610031

MODEL ENGINEERS’
4

WORKSHOP - | [yt
BINDER

ready to run engines

Full range of Steam
fittings and some new

marine boilers.
Wide range of BA bols and nuts

‘£7 50 cach
inC.15% VAT ncute pep.

Call today for yours..:0844 848 88 22
or visit our website and Order online... H

www.myhobbystore.co

VENSON

NGINEERING

New Machines & Tooling

¢ Union Graduate Wood Lathe, 42" bed, 1 phase, as new £1050 e 24" x 24" Surface Table (English) with lid £125
* |Jnion Graduate Wood Lathe, 32" bed, excellent condition £850 e Burnard D14 Collet Chuck, lever operated £225
» Union Graduate Wood Lathe, short bed, excellent condition £750 * (& Smith 6" Power Hacksaw with coolant, excellent condition £325
* Viceroy Wood Turning Lathe, 16" bed, nice condition £375  Fobco Star Pillar Drill, 3 phase £125
¢ Junior Whithead Vert Bandsaw (wood) 16" x 16" table £175 *R.J.H. double ended grinder 10", with pedestal & guards, as new  £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 * Viceroy D.E. 10" polisher £235
* Bridgeport Mill, Belt Head, no power feed, 36" table, nice condition £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 e Centec 2A Quill head mill. Single phase, average condition £890
» Colchester Master 2500 gap bed lathe with Q.C.T. 3 pt steady £3000 e Record DMB 65 vert wood band saw, as new £150
» chucks and taper tuming o 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 Off) £800 - £1200
* Jones & Shipman wheel balancing fixture, complete, £550 e 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)

.
-
.
-
-
-

Maodel Engineers’ Workshop 65
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| J5ODELENGINEERS.

New Online Shop at
www.ajreeves.com

nnnnnn

14501 B CLASS 2 DRANNGES T

VU BR CLASS 2CONSTRUCTION MANUAL

155018 B CLASS T IMOMOUAL DRAMING

New, secure online ordering
from Reeves 2000

E V.E ' b

EL ENGINEE o
ﬂ ‘)

Visit the Shop That's
Got the Lot/

Castings,
Drawings,
Boiler Fittings,
Paint,
Transfers,
Drills,

Taps & Dies,
Bar Stock,
Rivets,

Bolts, Screws,
& Washers,
Spring Steel,
Brazing & Silver
Solders

and much more.....

Reeves 2000,
Appleby Hill
Austrey, Warks,
CV9 3ER

9:00am- 4.30pm Monday - Friday
9:00am-12.00pm Saturday

OBRITOOL .

Quality Since 1908

SIEVERT

The World's Largest Stockists
of Model Engineering Supplies

5x J&M Easy-flo 2, 1.5mm ==
+

(while stocks last, please mention advert when ordering)

50g Easy-flo Flux

SIEVERT.

Heating tools for professionals

£79 b 95inc VAT

Save over £25 on separate selling price

'starter kit' includes 1x50g Easy-flo flux, 5x1.5mmx600mm Easy-flo 2 rods,
1xregulator, 1x3m hose, 1xS3486 handle, 1xS3511 neck tube, 1x2941 burner

JM[3] Always ask for genuine Johnson & Matthey, don't accept anything less!!!

Trade Counter Now Fully Stocked and Open to Callers - ALL WELCOME

9:00am-4.30pm Monday - Friday

R 2000
ks 9:00am-12.00pm Saturday

Appleby Hill
Austrey
Warks

CV9 3ER

Tel: 01827 830894
Fax: 01827 830631

Closed Sun, Bank Holiday Sat & Mon

sales@ajreeves.com
http:/fwww.ajreeves.com

26th Edition Catalogue
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HOME AND WORKSHOP MACHINERY
x° Genuine Used Machines & Tooling , o=

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
M Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm &4
10 minutes from M25 - functmn 3 and South (,ircular A205 -

Elliot *00" Omnimill. :
One of the BEST ones yer1!

Versical and hetizon il " INT back
B rogress 0
e ond pedetl il each

Selection of
Boxed measuring
equipment 'JUST IN!

* Marlco keyway broaches just in!

= Harrison L5/L5A/140/L6 T/sleudles i £ \ &
*Harrison D14 faceplates wmesterﬂnpmuster lathe

» Edipse De-magnetiser £80
. Hofmunnpdlviding h?.-ud + gears £625@ Myfurd S‘;?e;
+ Flamefast double hearth £95 4 ! + stand
= (larkson Autolock chucks Selection ‘e "\- (very late . -
«Myford MA99E met. set (29) £595 . | mac me] Horrison 140 lathe

= -Myiord MA99E imp. set (37) £745
,ﬁ g Myford collet chuck £175 .

N -H-nrrisnn 300 Ainjest attachment £345
+ DS120 hearth £140

20 assorted 1" hore
horizontal milling cutters for £59* |
“inclusive of post and VAL UK mainland only. |

+ gearbox & power cross feed

—Ne.

Harrison

L5 lathe

£1250 Colchester Bantam lathe

(o|c|lesler5|uden1 1800; 6" x 24"+
gap bed, 3 & 4 jow chucks + 240 volts!

M. o Myford Super7 lathe RIH 4" vertical belt

SIP NEW mill, Twain, Grade A factory (power cross feed) liisher (240 volts)

Limited stock/special price

Myford ML10 lathe
(greased)

Sthcelapoudl Busato 54

rking bondsaw
Denfonl Triac

CNC mill

Selection nl muthine uccé;;ﬁa '
taken 29th April

Colchestor Student 1800 / Master ﬁnmpim/km NEw (LT ENAAGEE
2500 fixed steadies motor for ML7 /Super 7 Mk111 lathe * stand _
{ PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR |.|ST M"""&/D""mg ground X table
DISTANCE NO PROBLEM! DEFINITELY WORTH A VISIT ALL PRICES EXCLUSIVE OF VAT . -wE

Baxford CUD MKI1 4 1/2" x 20" Just a small selection of our current stock photographed!
Lkl /2" We have wood lathes, saw benches, bandsaws, morticers and Record vices etc - large selection!




DB8VS LATHE

Readout

*\ariable Speed
Spindle

* Metric and Imperial
Thread Cutting

+ Hardened and
Ground Bedways

*Cast lron
Construction

N
£96965
£775. 00

Centre Distance

Swiing 210mm

Speeds Variable 50-2000rpm
Motor 750w

Weight 110kgs

H80 BANDSAW ;

_£125:007
£106.00

Max Cutting Capacity @90  Round 90mm Square 90x120mm
Max Cutting cpacity @45' Round 65mm Square 70x120mm
Blade Speed 20,29,50m/min

Motor 420w

Power 240volt

Blade: Size 1300x0.63x12.5mm

Packing Size 760 x 295 465mm

_£1469°00
£1175.00

() DBIIVS

JAREY
y Sl (T Centre Distance  700mm FEATURES
-, SwingoverBed  280mm Digital Speed Readout = Variable:
Spindle Bore 26mm Spindle Speed « Metric & Imperial
Motor 1200w Thread Cutting
Spindle Speeds  125-2500mpm
Net Weight 180kgs STANDARD ACCESSORIES

3-Jaw Chuck = 4-Jaw Chuck * Goolant
Tray* Rear Splash Guard

Chester Machme Tools

£941.00

FEATURES

* Variable Speed Spindle

* Digital Depth Readout

* Fine Feed Quill

+ Heavy Duty Cast Iron Construction
Max Drilling Capacity 20mm

Max Encl Mill Capacity 22mm

Miax Face Mill Capacity 70mm

Table Size 600r1B0mm

Cross Travel 200mm

Long Travel 350mm

Taper MT3

Speeds 50-3000rpm
720x565x1020mm

_£6989700
£563.00
FEATURES

*Variable Speed Spindle

* Dovetail Column

« Tilting Head

«Wide Spindle Spead Range

Tahle Size 500 x 140mm

Spindle Taper MT2

Spaeds Variabla 50-2500rpm
600w

ofor
Weight O0kgs

31/2"x3”

£2000

Slip Rolls

12" £109.00/ 16" £199.00
20" £249.00

‘

Close, Hawardmlnchmdpaﬂcc}mmmm

Chester Machine Tools, Clwyd

T:+ 44 (0)1244 531631 F:+44 (0) 1244 5313-31 www.chestermachinetools.com email:
Midlands Showroom: Unit 4 Flant Lane Business Park, Plant Lane, Burntwood, Staffs, WiST 3JQ Tel 01543 448940
Southern Showroom: TPH Machine Tools, Fairview Industrial Park, Rainham, Essex, RM13 8UA

T:+ 44 (0)1708 523916 email: machines@tphmachines.coak

inetools.com




