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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer”

350 mm
110 mm
1.4 kW, 230 V, 50 Hz
Spindle speed infinitely variable
45 - 2300 rp.m.

0,085 and 0,16 mm

Centre distance 500 mm -
| “|Centre height 110 mm E —
Power 14 kW, 230V, 50 Hz L :
Spindle speed infinitely variable
7145 - 2300 r.p.m.

— '
'Yl Feed infinitely variable 0 - 250 mm/min oy :
- o my = - g
Longitudinal X-axis 300 mm
'sAnnOE 1 |
I D4000E I Transverse Y-axis 110 mm
n Veertical Z-axis 280 mm
Power 1,4 kW, 230V, 50 Hz
Spindle speed infinitely variable
g |Centre distance 350 mm e N T )
Centre height 100 mm =
i |Power 1,4 kW, 230V, 50 Hz 'T:)GOOOE High Speed|

' |Spindle speed infinitely variable [ |
45 - 2300 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 5 YE AR Centre disianoe 600 mm

about. “ Centre height 135 mm
Power 2,0 kW, 230 V, 50 Hz
WARRANTY Spindle speed infinitely variable
100 - 5000 r.p.m.
) On All Wabeco Machines [ °%®=doi®mm

All mills and lathes

can be supplied fully . , :

fitted for CNC Wabeco produce precision made machines by rigorous

i quality control and accuracy testing. All lathes and mills
machining or canbe  ,re hacked by an extensive range of tools and accessories.
retro fitted at a later  Wabeco machines are quality rather than eastern quanti-
date. ty. See our web site for details

Pro Machine Tools Ltd

17 Station Road Business Park
Barnack

Stamford

Lincolnshire

PEg 3DW

Tel: (01780) 740956

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

www.emcomachinetools.co.uk

| ‘ MEW200724_p002.indd 1 @ 2703007 12:03:47 ‘ |
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The Editor’s Bench

Dave Clark's commentary

The Metalworkers Workshop

Part 2
Fitting out the workshop

A Lathe Mounted Milling Head
Part 2

Continuing the construction

A Quick Change Hand
Turning Rest

An easily made accessory

Adding Digital Readouts
to a Mill/Drill

Economical accuracy
improvermnents to your mill

Cutting Circles in Thin Sheet

A simple toal for cutting circles

Making Two Morse Taper
Collets

Improve your work haolding

Unimat 3 Auto Feed Belt Looper

More improvements to the Unimat

A Simple Electronic Edge Finder
An easy-fo-make setting aid

Next Issue
Trade Counter
Scribe a Line

On the Cover

Using a Hemingway knurling tool on the
outside of a collet closing nut, see page 37.

See page 56 for our special subscription offer!
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\ Folkestone Engineering @

Supplies.

Offers a fast friendly service, competitive prices, no minimum
order value, no VAT, competitive delivery fee’s and large stocks.

2007 Catalogue

Now Available For Free

Or Visit

www.metal2models.btinternet.co.uk

Comprehensive range of materials,
fasteners, and quality small tools.
especially for the model engineer.

"Specialist" range of miniature brass in
round, hex, square, angle, flat and tube.

62 Canterbury Road, Hawkinge, Kent CT18

7BP
Telephone 01303 894611

Email: metalZmodels@btopenworld.com
Open weekdays (0900-1600 except Thursday)
et Thursday & Saturday mornings (0900-1200) [SES

GOOD BOOKS and
(UALITY INFORMATION!

Build a Plastic Injection Molding Attachment
for a Drill Press « Gingery + £9.95
What you have 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 cames from
a drilling machine.This set up will mold 0.59 ozs of plastic, needs
a drill with a minimum spindle travel of 3" and, as the unit itself is approximarely
12 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 draw-
ings and photos. Usual Gingery quality and genius! Softcover.

forged Forged Architectural Metalwork
ml;::gf;;gg; . ; ~ «Parkinson *£29.80
Both fascinating and highly practical, this excellent book covers

the design and building techniques for producing forged
metalwork such as stairs, gates, railings and the like. Not only
is the metalwork shown here (usually in full colour) very
beautiful, the book looks as good as its contents, 174 pages
full of photos, drawings and sketches. Larger format hardback.

The Watchmaker’s Lathe - its Use and Abuse

= 1902 » Goodrich = £ 9.60
Perhaps mainly of historical interest, this is a highly detailed book
on what is called the “American” lathe for watchmakers, seemingly
referring to its superior design of bed, the considerable number
of tools that could be used with it, and their actual use. 271
pages, well illustrated with engravings. Paperback.

Electromechanical Building Blocks for the

Jade Products, 43 Long Hassocks, Rugby Warks, CV23 0Js.
Telephone 01788 573056 Telefax 01788 573067

from our measuring range of 50 - 1,020mm

Included are display console, 2 /3 linear scales, scale
covers and all mecessary mechanical & electrical
fitment acc ies for a professional install to your

£54.95

(€

ERNR7E3  Lathe & Mill DRO Systems

2 Axis Lathe Full System  £339,95 inci. vaT

2 Axis Mill Full System  £339.95 incl. vaT

3 Axis Mill  Full System  £389.95 incl. vaT

Full systams at fived pricas - add only £5.95 UK

postcode delivery charge. Choose your linear scales
Battery

2 Models, Battery & Solar Solar

Powered - Easy use axternal £67.95
rotary shade contral £9 - 13

12 month warranty - spare

parts - pricas inel. VAT ( e
www.onyx-dro.co.uk VISA

www.autodarkhelmet.co.uk

7
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NEW

FREE TRIAL
14-day
full-working
evaluation!

' n.
Use it with your own scans! %
Download it from: QQ

www.softcover.com

sofrcoveR 364 Milton Road, Cambridge, CB4 1LW England.

Tel: +44 (0) 1223 424342

. Model Engineer +Addy + £15.35
| Here you have the theoretical and practical details of electron-
ic circuits that can be used to control machinery used by the
model engineer, plus information that will enable him to build
| his own control units using a modular, or ‘Building block’,
| approach. For those not heavily into electronics, there is a very
good and useful chapter on basic elecrromagnetic theory. 187
pages, numerous and very clear circuit diagrams, plus some photos. Paperback.
FE Thermit Welding Process « 1914 + Hart + £ 4.90
\ Mix powdered aluminium and iron oxide, ignite it and stand back!
Within seconds the mixture flames to twice the temperature of
molten steel, and from the bottom of the special crucible comes
“ molten iron. This process was ance used as a simple way to weld
railway track, axles and other items, as well as in foundries. This
e booklet explains the process and gives detailed information on
— the chemistry involved. Whilst highly effective, thermit welding is
more dangerous than normal methods of melting metal. Fascinating read-
ing = whether you try it is up to you! 40 page illustrated pamphlet.
Metal Spinning for Craftsmen, Instructors &
Students « 1936 «£ 9.70
| There is something magical about turning a flat sheet of capper
| into 2 complex shape but, until now, the problem has been that
| the magicians who can do it have guarded their mysteries well.
| In fact this is a skill you can only learn by experience, but this
| really is a very good introduction to the subject. 80 page well
|! " ilustrated paperback.
[ I| Designing and Building a Metal Cutting
| Bandsaw « Gingery « £11.60
== I New revised edition of one of Vince Gingery’s first books, on
| building a hefty bandsaw that can be used both horizontally and
| vertically; it has a work capacity of 12" width with throat depth
Il of 6" and uses a %" blade. If you want a light duty machine to
| slice off the odd length of bar stock, then buy a cheap import.
| Butif you want a tough, high quality machine to cut large pieces
of steel quickly and accurately, this is a great project. 152 pages
with full drawings and some b & w photos. Paperback.
ices sh delivery in th
Prices shown INCLUDE delivery in the U.K.
(overseas customers please allow |0 extra for /]

Our Website - at www.camdenmin.co.uk has a complete listing of all our
books and films, model engineering or  otherwise, plus all our new titles, and
an easy-to-use on-line ordering facility. You can even request a hard copy of our
96 page Booklist; we send it FREE worldwide!

MAIL ORDER (no stamp required in the U.K.) to:-

CAMDEN NINIATURE STEAN SERVICES

FREEPOST (BA 1502) Rode Frome Somerset BAIl 6UB
D o Tek 01373-830151 Fax 01373-830516

23/707 16:19:58 ‘ |
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www.hemingwaykits.com

THE VERY BEST OF SKILLS AND
KNOWLEDGE BY THE LEADING WRITERS
OF THEIR DAY - AS VALID TODAY AS WHEN
THEY WERE FIRST PUBLISHED

LATHE ACCESSORIES — HOWTO MAKE AND USE THEM
by ET Westbury

First published over fifty years ago, this book consists of nine chapters
covering centring devices, tool holder and cutter bars, dividing appliances,
milling attachments, screw cutting aids and much more. Its author,

E T Westbury was probably the leading writer of his day. £6.95 (B)

GEAR WHEELS AND GEAR CUTTING by A.W. Marshall
First published in 1947, this book was for many years the definitive work
on the subject. It has been out of print for a number of years now and

its reintroduction will prove very popular, giving a full explanation of the
principles and methods of toothed gearing, including a chapter on cutting
spur gears in the lathe. £5.95(B)

A MAN AND HIS LATHE byL.H.Sparey

Afacsimile reprint of an early publication on using the Myford lathe. Highly
readable and very useful book of interest to all model engineers whether
they own a Myford 7 or any other lathe. £5.95 (B)

KNOW YOUR LATHE — A SCREWCUTTING LATHE
HANDBOOK

This book is a ‘must’ for aspiring or practising model engineers. Covers

all aspects of installation and use of the lathe and how to use all tools,
machining procedures covered in detail. £6.95 (B)

MAKE YOUR OWN CASTINGS
JOHN WINTER & CO. LTD.

P.O. BOX 21 WASHER LANE WORKS
HALIFAX. HX2 7DP
Tel: Halifax 01422 364213
Fax: 01422 330493
Website: www.johnwinter.co.uk
Email: carol@johnwinter.co.uk

MODEL ENGINEERING
AND SMALL SCALE
FOUNDRY WORK

Crucibles/Tongs
Sands/Binders

Safety Wear

Casting Fluxes

Refractory Cements & Bricks
Oil Bonded Sands

Full range of “Smooth-on” Liquid Rubbers and
Plastics for Model Reproduction NOW IN STOCK

APPLY TO CAROL WHITE FOR FREE
CATALOGUE / PRICE LIST

VISIT OUR NEW WEBSITE:
www.teepublishing.co.uk

to see our full range of new, rare and out of
print books. Secure order facility - easy to use.

MODEL STATIONARY ENGINES — THEIR DESIGN AND
CONSTRUCTION by H. Muncaster

First published in 1912 this book is still as useful as ever, containing designs
for eight different engines together with details of their construction and
operation. £5.95 (B)

MODEL BOILERMAKING by E. L. Pearce
Afacsimile reprint of a practical handbook on designing, making and treating
of small steam boilers. Contains numerous useful diagrams.  £5.95 (B)

MODEL PETROL ENGINES by Edgar T. Westbury

The author was an acknowledged expert on model petrol engines and
this book still remains the leading work on the subject, packed with useful
information and designs. Now reprinted after being unavailable for some
years. £11.95(C)

MODEL PETROL ENGINES — THEIR DESIGN AND
CONSTRUCTION by C.F. Caunter

A reprint of the 2nd edition of this fascinating book, first published in the
1920's. Details the development of mode! petrol engines and features
plans of the current designs. £5.95 (B)
WATCH & CLOCK REPAIRING — A Short Course

by Donald de Carle

This small but comprehensive 28 page book was first published as part of
alarger work for the amateur. It is therefore an ideal introductory book to
repairing written by one of the leading experts on the subject.  £3.95 (A)

UK Postage: A=85p B=£120 C=£1.60 Ordersover£50 post free.

OVERSEAS CUSTOMERS please advise whether you want your order delivered
air mail or surface mail and we will contact you to advise cost.

TEE Publishing Ltd, The Fosse,
Fosse Way, Leamington Spa, CV31 1XN
Tel: 01926 614101

E E Fax. 01926 614293

LR Email:  info@teepublishing.co.uk

| ‘ MEW200728_p004.indd 1
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Pro Machine Tools Ltd

Precision Machines Made in Germany
“For the discerning engineer.”

-:"_.',‘H!.ﬂ\ BPERMN oS

F12101;

See us
at Ascot
7th-9th
September

500 mm @

Longitudinal X-axis
Vertical Z-axis 280 mm

Transverse Y-axis 150 mm
Optional 180 mm
Power 1.4 kW, 230 V, 50 Hz
Spindle speed r.p.m. 180 - 3000
Swivel range both sides 90°
Tool holder MT 2Optional
MT3 or SK 30
Drilling stroke 40 mm
Work bench 700 x 180 mm
Wabeco produce precision made
machines by rigorous quality control i - -
Y \RIADENPN o 8 Pro Machine Tools Ltd

and accuracy testing. All lathes and

mills are backed by an exte.nswe E 3 17 Station Road Business Park
range of tools and accessories. Barnack
Wabeco machines are quality rather Stamford

than far eastern quantity. Lincolnshire
All mills and lathes can bfe S.upphed Tel: (01780) 740956
fully fitted for CNC machining or can Fax: (01780) 740957
be retro fitted at a later date.

GOLematic Sales@emcomachinetools.co.uk
See our web site for details.

www.emcomachinetools.co.uk

| ‘ Untitled-4 1 @ 5607 125323 ‘ |
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:lrf’f:::;;m | Machine r"-""“gwllange of Measuring Tools
Engineering e RitchiaileTiiHandeq)
Exhibition 2007 e T pLivitallcalipersinial[BorelCaliners

Suppliers of Digital Readouts for Enginegring Machinery.. 5 === HH\' II'IIII:lIIIIB dro.co. Ill

Centre Pitch

Calipers o

Dial Bore
Calipers. ..

Dro Display consoles...

Our Dro Display
Consoles are featured
packed and cost
effective, boasting a
whole host of
productivity increasing
functions.

Please contact us for a quote and latest
special offers on our DRO Systems.

; g nts to locate
Internal Dial Bore Caliper, available 150mm - £35.95 E:LI Eb
in four different measuring ranges. 300mm - £44.95
Prices from £34.95 inc var prices inc VAT centres.

IP67 Waterproof Digital Angle
Calipers...

Gauge.
O
|

Water / Coolant Proof
Calipers with an IP67
SDS3-1 Single Axis £34.95 inc vaT |ng|&ss protection

£29.95 inc mr
£26.95 with Online Discount...

Glass Linear Scales... ————————————

JES—— A o e s e n Enter Promotional
N e in an anodised aluminum extrusion. n Cdﬂ At Checkout
RS Seae lengths o itall machines mewizs |

Online Orders v.nd until 31/08/07

- Please contact us for further details

Allendale Electronics Ltd, 43 Hoddesdon Industrial Centre, Pindar Road, Hoddesdon, Herts, EN11 OFF.  Tel: 01992450780 Fax: 01992 450781

GLR DISTRIBUTORS HAVE NOW MOVED TO NEW PREMISES

We are now located in Daventry, Northamptonshire.
We apologise to all the local customers that visited us in Hoddesdon but hope you will make the journey to our
new shop in Daventry from time to time. We needed larger premises to house increased stock and to be able to
spend more time working and less time travelling. We hope anyone living closer to us will now visit us here.

We have increased our stock levels of raw materials and our popular discounted Budget Packs of
Steel, Brass, Aluminium, Stainless, Silver Steel, Bronze, Copper Tube etc.

B A=

We stock an in excellent selection of Steam Fittings all available from stock which are illustrated in our
Catalogue and on our website www.modelmakingsupplies.com

SUMMER OFFER ON OUR POPULAR BUDGET PACKS OF MATERIALS AS ADVERTISED
FOUR PACKS OR MORE SENT CARRIAGE FREE

Apart from our large range of Materials and Tooling we supply:
Metal finishing kits: Nickel plating - Zinc Plating - Metal Blacking - Dry Acid Salts - Copper Sulphate etc.
Locomotive Castings - Boiler Materials - Locomotive Drawings

Visit us or send for delivery by Mail Order
GLR Distributors Ltd, Unit 3 Gresley Close,

Drayton Fields Industrial Estate, Daventry, Northants. NN11 8RZ
Tel. 01327 878988 Fax. 01327 876396 Email peteglr@btopenworld.com
Order from our secure site on the internet - We accept all major Credit or Debit Cards

Send 6 first class stamps for our new catalogue and price list
All Locomotives and Mill Engines listed

| ‘ MEW200728_p005.indd 1 @ 23/7007 10:48:57 ‘ |
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~ |WARCO/

"GH UNIVERSAL MILL

[SUPER MAJoR MiLL [

Now J
available at e
the same price - mm . £2,000
down feed _

o o @

- e .i.

POWER DOWN FEED
© DEPTH SETTING AND
AUTO RETURN
© THREE FEED RATES

© MANUAL OVERIDE

g

O
il

l -
5

GH MAJOR MILL

SPECIAL OFFER - GH MAJOR MILLS
= while stocks last

Available in metric or imperial,
3MT or R8 spindle

Price for this limited offer
including UK mainland delivery:  £850

FREE WIDE COOLANT TRAY WITH ALL OF THE ABOVE MACHINES

Optional mill stand available for the GH Universal and GH Major mills
£159, including VAT and UK mainland delivery, if delivered with a machine,

°* WARCO OPEN WEEKEND °
1st and 2nd SEPTEMBER 2007

Supported by Guildford Model Engineering Society
and Stirling Hot Air Engines Society

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

= REE . .
Warco, Fisher Lane, Chiddingfold, Surrey, GU8 4TD Fax: 01428 685870

www.warco.co.uk Tel: 01428 682929 warco@warco.co.uk

MEW200728_p007.indd 1

23707 10:20:39
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Page 1

Includes: » Gas regulator
# Earth clamp » Face mask
* Welding torch

0N

Prod0-151TE includes
€0, gas bottle

INC VAT
E15273
£176.23

£199.73
2823
£305.48
£352.48
1123

15/80
307105

y LI £129.98 £152.73
JETTN £149.98 £176.23

“BLVAT INC VAT Y
O £899 £1056

* Heig mahlashndm:hm 0le1rylud
 1m flexible drive #40x accesso

Strong 9mim
* Assorfed AF CHTS48 * Hbiene

fibreboard shelves
o Quick assembly unit
» Huge selection of the
most popular tools
FROM ONLY
]

MODEL ___ PIECES __ WEIGHT _ EXVAT INCVAT
i (O £59.98 .

£8.23
£160.88 £199.73
£210.98 £256.48

ENGINEERS STEEL
WORKBENCHES peayy
DuTY

*3turdy lowe
o Durable powder
coated finish

BSLARE S

"*huwn fmnd \\lrth

FROM ONLY

BUY IN STORE |,
see address details mm—p

MAIL ORDER
0845 450 1800525

8:30-6pm

ORDER ONLINE
www.machinemari.co.uk
Ower 6000 products, see the full range

NEW STORES
Sunday Opening at

Burton Upon Trent
& Warrington

01226 732 297
0iZ1 358 T9T7
0121 771 3433

H.m GREAT Bﬂ.ﬁﬂ -ﬂlrm
3 HAM HAY MILLS 1152 Cove
OLTON § Siroel
JRADFORD 105-107 Manwi hamum-
FLTL( 14 mu.n Paml

try Road,

01274 350962
0117 535 1060

01206 TE2E3
024 T2 47
‘20 763 o640 |
01325 330841
01304 373 434

GROYDOM 423-427 Brighton foad, South Caoydon
AALINGTN 214

DEAL (KEWT) 182-

DERBY Denwent Sueel

(DUNDEE 24-26 Trades Lane

EDINBURGH 163-171 Piorsfield Terrace 0131 659 5'}[2

lm lu.-u

® 7 fm displacement
® 1.5Hp
® 24Ltr

Fldlke Emm 1
g 05
FHOM ONI.\‘ i
£0.98 EX WAT
£11.73 INC VAT
GER &/40

TIGER 8140
1 Bait Driven
Nﬂu JOTOR_CFHLTANK EXVAT  ING VAT

[EILIT £84.99 £99.86 ¢

i £169.98 £199.73
i £259.98 £305.48
i £270.98 £329.98
i £369.98 £434.73

RBRUSH ' FRM ONLY
Kl £
T

y i
ONLY £7.99 EX VAT
£0.39 INC VAT

C& = PROKIT - GABZPctred

® Preciion machined nozzie ® SDEMWH e
REDUCED! WAS £24.66 Inc.VAT
NOW ONLY £19.98 EX VAT £23.48 ING VAT

* Complete
with bolt
mountings

CHGAW features
" whetstone &

E16.44
2349
20,36
£35.23
£

020 7488 2129
01622 769 572

01603 TeE402

#
o \ﬁn‘m-cum
* Spray pattem adustable .

& LH/RH thread screw cuting
» Electronic variable speed o Gear change set
® Seif centering 3 jaw chuck & quard  Power feed

Full range
of accessories
WIZ MINI AIR available
COMPRESSOR.. ..

0

o,

»
=7

N

TAP & DIE SETS

FROM Dl‘k\‘ ONLY

£6497, 5
£763i1] me?f";f
® 430mm between centres bl
® Compound slide with 4 way tool post
® Power fed screw cutting Facility
© Forward/reverse lathe operation
® Clutch for lmlat mill/dnll operation
Optional floor stand & tray available
ONLY £119.98 EX VAT £140.98 INC VAT
ALSO AVAILABLE:
CLA30 - As above but without the Mill'Dril| head
£539.98 EX VAT £634.48 INC VAT

Mo

« Supplied in metal
storage case, except 16pce
EX VAT INC VAT
£1299 £15.26
E14.99 E17.61
£19.98 £23.48
£19.08 £23.48
£29.96 £3523

Oty
# Tables tilt 0-45° beft and right

* Depth gauge * Chuck guards
B=Bench mounted
F=Flgor standing

MODEL Wﬁl‘l’ISlr EX VAT

[DPS!H] !50;"5 £32.99
£49.98
£79.98

INC VAT

£38.16

E58.73

£o3.98

4 £89.98 £105.73
20908 £117.48 £3
£100.96 £120.23
£134.99 £15861 £38;
E140.96 £176.23

[ £159.88 £187.98 -

] £180.08 £223.23 guyrem ey}

£379.98 £446.48 JNET R0
worklight

® 150w mator
#|Ultra compact precision lathe
'ariable speed control 100-2000rpm

. Clarke 1zspnmumm1.|.

ONLY

\‘M

e "
o Table size 585¢190mm M)

Dmusmn

. ¥ cosz2
# Face mill capacity

20mm, end mill 10mm

# Table cross travel
90mm, longitudinal
fravel 180mm

£1821,

Includes Engineers Vi

» Jaw depth 75mm : vice: he
» 360° double locking swived base

'WARRINGTON Lk 3, s Traks P Hewley's L [0
WOLVERHAMPTON Parkfield Road. Bilston
WORCESTER 48a Upper Tything

Maximesm call charges from a BT line are 3 4p/min: to 0845 numnbers, and 6.7p/min to 0870 nurmbers
For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products & prices at any time. All offers subject to availability, EAOE.
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proéaé/y the best wedsite for machines and Z‘ooﬁng in the model ergt'neeh'nﬂ world!

just a selection from our current stock
go to the “new arrival” section of our website for the latest additions to stock

Tom Senior M1 Vertical/ Bridgeport Belt Change Union Tool & Cutter Grinder, Capco Hand Feed Surface
Horizontal Mill, 1ph With Turret Mill 240 Volt Single Cabinet Mounted, 3ph, Grinder, 3ph,
Tooling, £875.00 plus vat. Phase (original motor) Tooling, Needs Cleaning & £250.00 plus vat.
Good Condition, DRO, Tidying, £375.00 plus vat.
£2250.00 plus vat.

Denford Starmill PC CNC Pinnacle PL-1224G Geared Head Harrison M250 Centre Lathe, 3ph,

Vertical Milling Machine, 1ph, Lathe, Very Good Condition,3ph, Tooled, Excellent Little Used
Bench Mounting, £750.00 Tooled, £1475.00 plus vat. Condition, £5250.00 plus vat.

plus vat. 2 Available

Denford Starturn PC Bench Kennedy Portable Power i isi
| "gUU“I‘jii"QTCNC};‘P‘?I;‘:““R”;‘U}‘ Hacksaw, 1ph, VGC, Insstrlll-r(:::;r\?{1 gtwhgzﬂrﬁgﬁ;?gmd
ndexable Turret & Tailstock, 1ph, £325.00 plus vat.
£875.00 plus vat. g Fcoosony Sol T,

£3750.00 plus vat.

* Telephone enquiries welcome on any item of stock. * We hold thousands of items not listed above.
® All items are subject to availability. ® All prices are subject to carriage and VAT @ 17.5%.
®* We can deliver to all parts of the UK and deliver worldwide.
® Over 7,000 square feet of tools, machines and workshop equipment.

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

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

e 9am -12am Saturday.
e-mail: sales@gandmtools.co.uk CLOSED SUND AYY web: www.gandmtools.co.uk
Telephone: 01903 892510 fax: 01903 892221

| ‘ GandM NEW3Tools.indd 1 @ 16/7/07 11:54:42 ‘ |



In the editors workshop

This is my fourth issue of Model Engineers’
Workshop. Feedback from readers has been
very positive except for posts on one or two
Internet news groups. If you have a problem
with any part of Model Engineers’
Workshop, please talk to me. There is no
point complaining on the Internet.

If 1 am not aware of a problem, | cannot
sort it out and improve the magazine. The
intention is to improve Model Engineers’
Workshop into a world-class magazine, (Itis
pretty good already) and the best way to do
this is to get feedback from readers. Tell me
what you like about the magazine or tell me
what you dislike. | can't alter everything but |
can listen and take note.

Where a change is for the better, there is a
good chance it will happen. If the idea is
really good, | only need one person to tell
me. An example is the format of Scribe A
Line, which was changed last month. One
reader suggested this and it happened
because it made sense.

Several people have complained about
coloured backgrounds to engineering
drawings. They are being dropped from this
issue onwards. This will probably raise a
cheer from a lot of you. So, you see, | am
listening to you. Help me to help you and
we all benefit.

Large and small

Having learnt machining on small industrial
sewing machine components and also
being inwolved with the fixture for
transporting Airbus wings in the Super
Guppy, | have been machining various size
components throughout my working life so
| have no real problem changing a design
up or down a step in size.

This, | think, is one of the benefits of Model
Engineers’ Workshop. You can take a
published design and adapt it up or down to
the size of machine that you have in your
workshop. You look at a design for a Myford
accessory and think, “That is nice but | have
a Cowells lathe. That item would be too big
to fit.”, but if you think about it, the same
design could fit on a Cowells if only you
redesigned it smaller.

Each project in Model Engineers’
Workshop is only a starting point. You could
build it as it is actually drawn or you could
modify and improve it as you go. Each of us
has a slightly different use for each tool that
we make, so it makes sense that we adapt
and modify to suit our needs.

CNC conversions and
machining

There have been several CNC conversions
in Model Engineers’ Workshop but | can't
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remember any articles on what to do with
the machine once it has been converted.

It is hoped to address this in future issues.
| have an article on CNC milling the spokes
for a "Minnie' traction engine, which will be
published in Model Engineers’ Workshop
issue 129. It will include a drawing and a
short program to mill the outside of the
spokes. | hope this simple example will
open readers’ eyes to the possibility of
using CNC in their workshop.

New contributors

New contributors are always welcome.
Guidelines are available by post or drop me
an email. You don't have to write a long 5 or
6 page article to start with. A short article to
dip your feet in the water will be fine.

Letters and readers’ tips
We have some more readers’ tips in this
issue but more are always welcome. Letters
are welcome as well. If you have a problem
you cannot solve, ask your fellow readers’ if
they can help.

| am still offering a book for the best letter
and another for the best tip in every issue.
Several books have been dispatched but
there are plenty more to give away. | will try
to select a book from the Workshop Practice
series that you have not got.

Model Engineers Workshop
July Issue 127

The July issue was on sale for a shorter
period than usual. This is to allow for some
stability in the 2008 schedule. All issues in
2008 will be published on the third Friday in
the month preceding the publication date.

The issue at the start of Decem ber will be
labeled "Christmas issue’ to enable me to
put the correct month on the front cover in
2008. It will not be a special issue.

If you missed your copy of 127, please
order from the back issues department as
500N as you can. | expect supplies to run out
wvery quickly. There are 3 issues later this
year that also are a bit closer together than
normal.

It would make sense to place a
subscription to ensure you don't miss a
copy. The subscription offer is normally on
page 56. Direct debit is anly £9.50 for 3
issues. That is a saving of £1.75 over the 3
months, no extra charge for postage and
you get the magazine a week earlier than it
appears in the shops.

Extra special subscribers offer
There is a very special offer for subscribers
this moenth. Models Engineers’ Workshop
Projects by Harold Hall is this month's free
gift for new subscribers. This book has just
been printed but it is sure to sell out very
quickly. Subscribe today and get your free

copy.
The ME and MEW web site

Several people have come forward to let me

EDITOR’S BENCH

THE

put their articles on the new web site. Stan
Bray has agreed to |et all his articles from
ME and MEW appear on the website and
Harold Hall will let me put some of his on.
Dick Stephen has also agreed. As | write
this, | have received a letter allowing me to
put Tom Walshaw's articles on. Model
Engineer readers know him better as ‘Tubal
Cain'. If you have had an article published in
MEW or ME in the past, please let me have
permission to share it with a future
generation of model engineers.

Advertisers
There are quite a few advertisers in Model
Engineers’ Workshop. This is a result of
publishing a successful magazine.
Advertisers help to keep the cover price
down. Please mention Model Engineers”
Workshop when replying to advertisers.
Occasionally, in line with other magazines,
you may get an insert in the form of a
leaflet, included with future issues of Model
Engineers’ Workshop. This again helps to
keep the cover price down. | hope readers
will not object to the inclusion of a leaflet in
these pages especially if the content is not
relevant to them. You can always recycle it.

Evening classes

The time is approaching for a new round
of evening classes. | am probably a bit |ate
to include them in the next issue but if
readers who know of any classes in their
area would like to contact me and let me
know what is available, | will do a list and
make them available via the editorial

Dates for your Diary
Dates for inclusion in the Diary
listings should reach me at least 8
weeks before they are due to take
place and preferably sooner.

Malden & District SME Open
Weekend 17th — 19th August 2007

Bristol Model Engineering and
Hobbies Exhibition August17th
18th & 19th at the Leisure Centre,
Thornbury near Bristol, BS35 3.JB

Warco open weekend 1st & 2nd
September More information
from Lindsey@warco.co.uk. 01428
682929 ext 206 or 211

The Model Engineer Exhibition is
in September. Full details are inside
the magazine.

Midlands Model Engineering
Exhibition Friday 12th — Tuesday
16th October at the Warwickshire
Exhibition Centre.

1
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THE METALWORKERSY’
WORKSHOP O

Harold Hall fits out the workshop

aving established the shell for
the workshop, the next stage is
to equip it with the necessary
fitments in preparation for
finally adding the chosen
tools and machinery. This will include
such items as benches, shelves, electrical
power sockets, lighting, ete.

The benches

Having chosen the machines, even if the
purchase of some will be delayed for some
reason, you will have to decide if they are
to be obtained with their own stand or are
to be placed on the workshop's benches. If
you have chosen machines at the smaller
end of the range then the later is to be
preferred as with a longer bench it will be
easier to divide it up to provide storage
space. It also gives you greater flexibility
to change the position of the machines if
eventually this seems desirable. However,
larger lathes have special requirements
when installed and particularly strong
bench tops are required. Because of

this, the manufacture’s stands are to be
preferred. There will be more discussion
about machine stands when machine
installation is discussed.

‘With the size and position of the bench
or benches decided, their method of
construction is the next consideration. The
traditional table type bench with four or
more legs and built in shelves may have
been the norm but there is a lot to be said
for a more modern approach. Earlier, it
was explained how materials in the
construction of the workshop can retain
moisture that can be taken up by the air in
the workshop when the temperature rises,
increasing the likelihood of condensation.
This situation can be minimised by the

1. Benches made out of melamine
faced chipboard. Note how agthe—
right hand end a piece of flat-bottom
guttering is being used to provide pull
out drawers for material storage.

choice of materials, typically, melamine
faced chipboard, photo 1.

This form of bench can be simply made
using the plastic joiner blocks commonly
available from DIY stores. Do use
sufficient blocks to take the heavy weights
likely. An alternative to the joiner blocks,
and probably preferable, would be to use
timber strips, say 20mm x 20mm cross
section. The dividers between each section
will provide rigidity back to front but the
purely open construction will allow the
bench to swing side to side. To prevent
this the bench should have a back made
from similar board or be anchored to the

2. Benches with doors present a tidy appearance.

12
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structure of the workshop. If you are
intending to fit a bench vice, the latter will
be preferable due to the nature of some of
the heavier tasks you are likely to perform
with this. The photograph shows that the
shelves have been omitted from one
section to provide knee space for sitting at
the bench when doing light duty tasks,
drawing, assembly, painting, etc. However,
it also provides storage space for the
workshop vacuum cleaner when the space
is not being used for its main purpose.

A form of bench top that | have adopted
from one of the workshops | visited during
my time as editor is to use flooring grade

3. The doors on the benches provide an
additional storage facility.

Model Engineers’ Workshop
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4. Shallow, eye level shelves are good for storing your smaller and frequently used items.

chipboard. This can be had in a light green
colour, (the significance of which | am not
sure) and a coating with say, three coats of
polyurethane varnish will give it a hard
wearing and pleasing dark green surface.
After much use it can be sanded and
varnished once more bringing it back to its
original state. For added strength, battens
should be added below the bench top, say
4 off 89 mm x 34mm. An alternative is to
use a kitchen worktop as these are known
to get damaged in storage at your local
DIY outlet and can often be purchased at
an advantageous price.

You may like to consider adding doors to
the bench, photo 2. However, whilst in a
woodworking workshop this would be
considered essential to keep out the dust
produced, in the metal working workshop
it is of limited importance. Even so, the
approach presents a tidy appearance but
of more practical im portance is that their
insides provide a useful surface that can
be used for additional storage, photo 3.

Storage

Shelves below the benches are likely to
provide the bulk of the storage space

but being deep and at low-level, access
can be somewhat restricted. With this in
mind, shallower shelves above the bench
will be very useful and make smaller and
more frequently used items more readily
available, photo 4.

If, like | did on one occasion, you are
building your own timber workshop, you
may like to consider the following for one
wall. Rather than using a frame of say
44mm x 34mm, make the uprights from
144mm x 18mm and spaced at 800mm
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apart. These can then be drilled at
intervals to take pegs, on which shelves
are placed, photo 5. With the pegs being
removable, the shelf spacing can be
modified to suit the items placed on them.
This system works very well.

Plastic bins are also very useful but their
louvered mounting panel can be costly,
and more importantly, too large for the
available space. An alternative that | have
used successfully is to use a row of large
headed roofing felt nails, not driven fully
home. If a piece of melamine-faced
chipboard is drilled at intervals with smiall
holes, these will ensure the nails are in
line and enter squarely. Three nails to each
small bin have worked without a problem
for me and is a perfectly adequate
alternative.

Material storage is a major problem, as
you will be dealing with pieces of all
lengths. Making a honeycomb of closely
packed shelves may seem like a good idea
but shorter lengths will bound to be
pushed into the rear of the shelf and lost.
Without removing all the long pieces the
shorter parts will be inaccessible. This
problem is though easily overcome.
Purchase a length or two of flat bottomed
guttering and cut this to lengths in which
to store your material. These can be pulled
out like a drawer to retrieve lengths that
have worked their way to the back. An
example of this can be seen at the right
hand end of phote 1.

Smaller machines may at first seem to
indicate the need for a smaller workshop.
While this is undoubtedly true to a point,
the peripheral items will not diminish to
the same extent. Typical of this will be the

bench vice needing just as much room
and no doubt there will be just as many
drills, taps, nuts, screws and washers, etc.
to store away. If however, the workshop
size has to be kept to a minimum, then
making full use of this will become
increasingly important. Three possible
approaches to minimise the problem are,
to store iterms on the rear of the doors as
illustrated earlier, to replace the plinth
board with drawers as photo 6 shows.
(These can have small wheels on the rear
corners to run on the workshop floor
making them easier to open and close.)
Also, make pull out trays between the
bench top battens for storing smaller
material sizes, photo 7. In this particular
workshop, the trays are about 1.5M long
and the workshop door has to be opened
to allow them to be withdrawn fully.

You will no doubt find it desirable to
have useful data available in the workshop
and this will necessitate a few books being
stored. Some items though, tapping drill
sizes for example, will be data requiring
frequent reference. For these, provide
yourself with a notice board on which you
can pin photocopies of your most
frequently used data. Not being easily
used for anything else, the rear of the
workshop door is a good candidate for the
place to position this, photo 8.

Electrical Power

We now come to thorny subject of the
electrical installation. First, | must stress,
do not attempt to bypass the system. If
waorking on a gas installation few would
argue against using a registered fitter and
whilst a gas explosion is immediately

13
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spectacular an electrical fire can be just
as devastating. We hear of very few of the
former but the latter are very common.
Perhaps there is lesson here. In my case,
two of my friends have experienced
electrical fires in the last year.

More years ago than | like to remember,
at the age of 25 | persuaded the builder of
the small estate we were moving onto to
allow me to wire up my own house. Not
having done this work before, even today,
| am surprised he agreed. The work had to
be inspected by the supply company so
things are not that different. Remember,
even a single socket is all that is needed to
produce a disaster. If you consider the
workshop to be your domain and should
therefore be excluded from the
regulations, do remember that eventually,
it will no doubt becorne someone else’s
property.

| am not suggesting that the workshop
owner cannot do an electrical installation,
as the practical side of doing this is
certainly much easier than working on a
gas installation. However, the technical
side is necessarily far more complex and
open to error so do seek advice regarding
the latest regulations. Even if eventually
you do the work yourself, it will still need
inspecting, as did my house.

A visit to the local library would be a
good starting point for information and
whilst the main regulations can be lengthy
and complex, simplified versions
applicable to the more common
applications are frequently produced. The
Internet is also a mine of information as
are the numerous books that are available.
In this respect | can recommend two books
worth reading, both being written by Brian
Scaddan and published by Newnes. The
first is ‘Electric Wiring, Domestic® and is
particularly helpful. This is very clearly
written with very clear illustrations and
only very occasionally may become too
technical for the average reader. It carries
the ISBN number 0 7506 5915 7. The
second book is somewhat more involved
but still much of it is easy reading. The
title is ‘IEE Wiring Regulations, explained
and illustrated'. It carries two ISBN
numbers 13: 978-0-7506-6539-1 and
10: 0-7506-6539-4

Some pointers

Readers will realise that it is quite
impossible within this series to cover in
full the requirements laid down by the
various regulations, not least because the
magazine is read internationally. However,

the following are sorme pointers that
should help the reader to understand the
requirements before attempting to delve
deeper into the regulations.

Supply source

Preferably, have a separate switched
fuse or circuit breaker installed at the
properties incoming supply for supplying
the workshop. As there will be no

switch between this and the mains, it
will be necessary to have the supply
company remove their incoming fuse

to allow this connection to be made
safely. As an alternative, though not to
be recommended unless your workshop
and machines are very small, isto use a
spare way in the property’s consumer unit,
either with circuit breakers or fused. Do
not feed your workshop from one of the
property’s household sockets, as this will
severely limit the current available!

Hawving got your supply, the next step is
to get this into the workshop. Three things
need careful consideration, 1, where will
the cable run, 2, what form of cable should
be used and 3, what should the cables
cross section be. Incidentally, the above
book ‘Electric Wiring, Domestic’ has an
excellent chapter on this very subject,
taking as an example a pottery kiln being
installed in a remote workshop.

In simple terms, the cable will be run
over ground or underground. If the former,
the cable will have to be at a minimum
height and, unless very short, supported
with a catenary support cable. If the later,
the cable will have to be at a minimum
depth. | think also it needs some warning
tape installed just above it.

Without additional protection, using
wire-armoured cable below ground should
be considered essential and in any case is
a much easier option to install. This has a
single layer of armour though | think

6. Drawers in place of plinth beards
provide additional storage.
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5. The main frame
of one end of this
shed has been
made from 144

x 18mm timbers
providing an ideal
method of sup-
porting shelves

double armour is available for particularly
adverse conditions. Abave ground, wire
armoured would still be the best approach
but if using some other cable form, check
that it will withstand both the summer sun
and the freezing conditions of winter.
While most cables will for a while, itisa
case of will it age prematurely.

In the case of an above ground
installation using wire-armaured cable, or
protected by some means such as
electrical conduit, it is possible that the
minimum height requirement would not
apply. It would though need to be
positioned where mechanical damage was
unlikely and sufficiently above soil level to
avoid it being accidentally covered if the
soil level was raised a little.

The following comments will apply to
cables in any location, not just the supply
cable between source and workshop
though the requirements regarding length
are unlikely to be of concern for shorter
runs.

Do not fall into the trap of considering
that it is solely the cores cross-section that
fixes the rating of the cable because itis
not. As the copper conductor will be
considerably below its melting
temperature a sizeable increase would
have no detrimental effect on it. However,
the increased temperature would be a
major problem to the insulation causing
its early failure. With different forms of
insulation being able to withstand
different temperatures, the cable rating
will as a result change. Do therefore
ensure that the data you are viewing is for
the type of cable you are about to use. The
rating tables should also detail the effect
of installation in different locations as
obviously a cable hidden in the buildings
insulation will attempt to run hotter
requiring it to be run at a lower maximum
current than one in the open.

A cable's permitted current carrying
capacity is also dependant on the type of
device protecting it, fuse or circuit breaker.
Obviously, if the protection is able to
respond more quickly the cable can be run
a little nearer its limit.

Having mentioned wire-armoured cable,
the reader should be aware that the wire
armour is also used for the earth return.
Because of this you only need two copper
cores that are for line and neutral in the
case of a single-phase supply.

| am not sure of the actual number and
diameter of the steel strands within an
armoured cable but there will be around
25 strands of about 1Tmm diameter. From
this, is can be seen that it is not possible to
just bunch up the strands and add them to
a terminal block as one would for a copper
cable. In this case the cable has to pass
through a special gland that grips the steel

Model Engineers’ Workshop
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strands. These are readily available and
easy to install.

Length of cable
| think that all readers will understand that
the current a cable is permitted to carry
is dependent on the size of the copper
core but few | think will realise that the
permitted current is also dependent on
its length. The reason for this is twofold.
Probably the easiest to comprehend is
that there will be a voltage drop along the
length of the cable due to its resistance
and the current flowing through it. This
will reduce the voltage available at the
load end and in the extreme could cause
equipment to cease to function properly.
Maore obscure, but of much greater
importance, is the effect that the cable’s
resistance will have on the level of the
fault current that will flow under fault
conditions. With a short circuit at the load
end the level of the fault current, normally
very many times the full load current, will
be restricted by the cable's resistance. As
the length of the cable increases, the fault
current will decrease increasing the time
that the protection device, especially if a
fuse, will take to interrupt the circuit. In the
extreme it may not clear the fault and an
electrical fire will be even more likely.
Because of these requirements, do ensure
that the cable feeding your remote
workshop is in line with requirements.
Fortunately, unless the workshop is a
considerable distance from the source itis
unlikely to increase the size of the cable
appreciably, but if close to the limit of one
size of cable it may just need changing up
to the next size. Do ensure that you check
this requirement.

@ | would also like to sound a warning as |
have seen it being done. Do not string
together a number of extension leads to
get the supply to some remote point,
typically for the PA system at a show
arena. The fact that the current being
demanded is a matter of an amp or two
and well within the cable's capacity is no
justification for taking the risk as the fault
current will be severely limited.

The workshops own
consumer unit

Having the supply now at the workshop, it
will need distributing to the various
electrical items. Do not rely on the circuit
breaker or fuse at the source to protect the
workshop. It is there just to protect the
supply cable. Treat the workshop as
though it was its own mini property and
install a consumer unit, preferably with
circuit breakers rather than fuses as this
gives better protection. Circuit breakers
will also enable individual circuits to be
more easily turned off.

Just how you branch the supply from
this point will depend on the extent of the
workshop's equipment but | would
suggest at least three branches, lighting,
heating and power points. Whatever
number you come up with, have a
minimum of two spare spaces in the
consumer unit for possible future
additions. You do not need to include any
circuit breakers, only the space for these.

Keeping the lighting from the remainder
is essential, as this, due to the smaller
cables, etc. used within lighting fittings,
needs a lower rated circuit breaker to
ensure adequate protection.
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7. A method of storing smaller material
sizes.

Separating the heating from the power
points is less crucial but will make it easier
to turn off the background heating during
the summer months.

Power points are a more complex
requirement. First you have to decide just
how many you require. The cost of a few
extra sockets will add little to the overall
cost so do ere on the generous side. Also,
do fit dual sockets in all cases, except
maybe for those feeding the heating units
on the above-mentioned circuit. Having
decided on the number and location, there
are two methods of connecting these.
First, and the most likely methad, is the
ring connection. With this the sockets are
connected one after the other and then the
final one is connected back to the source,
hence the reason for calling this a ring. It
is also permitted to connect sockets off the
ring, being called a spur. There is though a
limited number permitted.

For a small number of sockets, it may be
permissible to connect these only as a
spur rather than a ring, the above heating
circuit being an example.

The size of the cable to be used in these
circuits will be detailed in the regulations
but it will need interpreting with care. For
example, if you have two double 13-amp
sockets on a spur, you may consider that
you will need cable having a minimum
rating of 52 amps, (4 x 13). This will not be
so on the basis that it is unlikely that all
four sockets will require to provide
maximum power at the same time and a
lower rated cable will be permitted within
the regulations, this being called
“diversity”.

It is though necessary to consider if the
level of diversity is inappropriate. Consider
the above heating circuit having three 3kw
heaters switched by a single time switch. If
these were switched on at a time when the
workshop was well below temperature
then all three would switch together and
remain on for an appreciable time. In this
case the permitted diversity should not be
applied.

A more extreme case would be if you
were a member of the local engineering
society and threw open your workshop to
the members for their use. In this case, all
your machines could be running at the
same time. Whilst | realise this would be a
rare situation, it serves to illustrate a point,

8. A notice board is useful for displaying
frequently required data, tapping drill
sizes for example and if mounted on the
workshop door they do not use space
that would be useful for other things.

in this case each machine should be on a
separate circuit and fed by its own circuit
breaker.

Another situation is that the reader may
have an electric furnace. This, due to its
high current demand, should have its own
circuit breaker, in the same way as the
domestic oven will have its own circuit.

| mentioned above that the lighting
circuit should be fed from a low current
circuit breaker of about 6 amps. You may
well ask though, what about local lighting
plugged into power points? Well of course @
whilst the socket will be fed via a circuit
breaker having a probable rating of 32
amps, the plugs supplying the local light
fitting should be fitted with the correct
fuse for the task, which is 3 amps. In the
days when the owner connected power
plugs, | was often called to try to repair a
faulty appliance. Whilst the plug was not
necessarily the source of the problem, |
was often horrified at the standard of the
connection and hardly ever had the correct
fuse been fitted. If you have equipment
with the wrong size fuses in the plug, do
correct this urgently as it is a major cause
of fire. The requirement now that plugs
have to be included with the appliance and
fitted with the correct fuse must have
prevented many fires and saved many
lives.

Earthing

If connected in accordance with the
regulations, earthing of the electrical
circuits and equipment, power sockets,
motors and control equipment, etc. will

be satisfactory. However, earthing does
not stop at these areas but includes all
metal work that could, due to a fault
condition, no matter how unlikely, become
connected to the electricity supply.

Let us consider the workshop owner who
has chosen a metal framed and clad
building as a workshop. Even if lined
internally with an insulating material, say
MDF, the supply cable may have to pass
through the outer skin at some point. In
this case, a fault between the cable and
the building is not out of the question. The
building therefore, and any other major
metalwork within the workshop, must be
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9 A method of installing the electrics that
is tidy, easy to install and easy to modify.

bonded to the earth connmections with what
are called equipotential bonding cables.

Whilst it would appear that these are
there just to hold all metalwork parts at
nominally zero potential this is not the
case. Their purpose is to carry the fault
current should any metalwork part
become accidentally connected tothe
supply. They must therefore be able to
carry the fault current that is sufficient to
trip the protecting device, fuse or circuit
breaker. If too smiall, they may disintegrate
before the protecting device trips.

The equipotential bonding cables must
therefore be rated with the size of the
protection device in mind. In the case of
the metal-framed building, this will be the
size of the fuse or circuit breaker back at
the source of the supply cable in the
workshops main property. However, as the
cable will only be called upon to carry the
current for a short while, it is likely that it
can be smaller than the supply cable. The
regulations will give the size required.

Incidentally, whilst given the term
“earth” this is misleading as the earthis a
very poor conductor, especially if dry. Do
not rely on the frame of the workshop
being in contact with the ground as its
inherent resistance will be so high that
insufficient current will flow under fault
conditions to trip the protecting device.
Unfortunately, whilst insufficient to trip the
protecting device, it will be more than
enough for it to be fatal to the human.
Incidentally, if there are some gardeners
among those reading this, do ensure that
your metal-framed greenhouse has an
equipotential bonding cable if you use
electricity to heat and light it.

Having used the example of a metal-
framed building, do take note that the
requirements apply equally to amy major
metalwork items inside the workshop. It
may be for example, that you have a
particularly arduous workshop activity in
terms of wear and tear of your bench top.
In this case, you may decide to line the top

16
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10 The finished electrics.

with a sheet steel surface, a situation that
definitely calls for an earth bonding cable.

Installation

Having decided on the extent of the
installation within the workshop, there
still remains the question as to how this
is to be physically fitted. If it were being
installed into a new workshop, ane option
would be to include the cabling within the
structure. For a wooden shed this would
be between the outer boarding and the
inner lining and passing through holes in
the buildings framework. The advantage
of this system is that it produces a

tidy result and the cabling is protected
against mechanical damage as a result
of workshop activity. Of course, damage
could occur if fitting shelves and the

like when the fixings just could contact
the hidden cabling. Such a situation is
not unknown. On the minus side, the
installation would be difficult to change,
either to add or move power sockets or
lighting fittings.

Surface wiring avoids these problems
but is open to damage though this can be
minimised by running the cable at a high
level. It would though, still be necessary to
protect the cable in conduit or trunking
where it came down to bench level.
Personally, | consider this to be untidy and
may not satisfy the regulations so will
need checking.

My own preferred method is to create
with timber, trunking to run around the
workshop to carry the cables and with
the sockets and switches also placed into
this at the required locations. Photos 9
and 10 show an example. It should be
possible to see from the photographs
that the timber has a recess along its
length that enables strips of ply to be fixed
using spots of contact adhesive at
intervals. This can easily be removed
when changes are found necessary. A
similar but slightly less tidy approach
would be to fit surface mounted sockets
and run the cables between these using
plastic trunking.

Lighting
This is quite straightforward but | would
say do be generous with the installation.

Too much lighting is much better than too
little as that may be dangerous. One point
that is worth considering is to divide the
overhead lighting into two circuits, one
adjacent to the windows and one on the
opposite side of the workshop. Those near
the windows need not be switched on
during daylight hours.

Heating

On the basis that the heating will be
electric, there are three options, radiators,
fan heaters and radiant heaters. Qil filled
radiators are ideal for background heating
and can also be turned up if one is to be

in the workshop for more than an hour

or two. Fan heaters provide a more rapid
means of increasing the workshop's
temperature and are ideal for bringing the
workshop up to a working temperature
once you take up residence. Both the above
are floor standing and provided a little
care is taken in their choice of position, are
ideal for use in the workshop. | consider
both should be installed and used for the
purposes mentioned. Whilst domestic oil
filled radiators may be acceptable, do use
an industrial quality fan heater.

The case for using a radiant heater is
though, less certain. Their advantage is
the almost instant supply of heat
providing that is of course, you are
standing in front of them. Floor standing
heaters are available though | would be
very hesitant to recommend one, they are
certainly not to be moved around the
workshop as you move from machine to
machine. | do though have a wall mounted
one that | use when going into the
workshop for just a half hour or so which |
find useful. The location of one is an
important consideration and | would
suggest that you give this much thought
before installing such a heater.

Hawing now built and fitted out our
workshop, the reader may now think it is
time to start moving in the tools and
machines. However, some consideration is
still required regarding how the workshop
is set up. Top of the list of decisions to be
made is, should the workshop be based on
metric or im perial dimensions? This | have

called “planning” and it will be BI

covered in the next issue.
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A LATHE MOUNTED
MILLING HEAD @

Harold Hall provides
further details

arold continues with the
manufacture of more parts
that make up the lathe
mounted milling head. Note
that the photo numbers ete.
continue from those in the last issue.

Spindle Mounting Bracket C4
Cut two pieces of 50 mm x 12 mm bar to
85 mm plus long and finish to length. Mark
out the position for the 44 mm diameter
hole on one plate only and centre drill.
Stack the two plates and using the tailstock
centre, position them on the faceplate,
clamp in place and balance as necessary,
then bore the 44 mm diameter hole. A
piece of thin card will help to avoid the
boring tool contacting the faceplate but
additionally, fitting and adjusting a saddle
stop should be considered essential.

A couple of pieces of thin double sided
adhesive tape between the two parts, prior
to placing them on the faceplate will make

@ the process easier. In this case, to ensure
that the lower edges are in line, stand
them on the surface plate as you bring
them together.

Mark out and drill and tap the other
holes and make the slot as per drawing.

Leadscrew Operating Handle
and Dial €6 to C10

These five parts are all relatively simple
to make but the purpose of each needs
consideration when finishing some parts
to dimension. The 10 mm diameter on

the operating handle pin, C6 needs to be
a free fit in the outer, C7 while the 28 mm
length of the pin should be marginally
longer than the 28 mm of the outer. This
will ensure that the outer runs freely when
assembled.

Similarly, the 4 mm and 16 mm
dimensions on the leadscrew bush, C10
need to be marginally greater than the 4
mm and 16 mm dimensions on the
leadscrew dial. The 20 mm bore should be
free running on the 20 mm outer diameter.
This ensures that it will be possible to
reset the dial when in use.

Finally, for the column assembly,
calibrate the leadscrew dial. This will
depend of course on the chosen pitch of
the leadscrew but will in any case require
two, maybe three, different line lengths.
First, go round the complete dial making
all lines the same length using a saddle
stop to make this easily possible, photo
14. Mark the lines that have to be longer
with a felt tipped pen or similar and with
the saddle stop reset, lengthen these lines.

Repeat this if a third length is required, 14. Calibrating the leadscrew dial using the saddle stop, bottom left of the picture,
typically for ten's, five's and units. Photo to fix the line lengths.
August 2007 17
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15 shows how the lathes spindle can be
used for dividing operations such as this.

As the depth of the line will be very
shallow, its appearance will vary markedly
around the dial if it is not running true.
Because of this, calibration should follow
on from turming the outer diameter. Also,
this allows the dial to be very lightly
skimmed with a very sharp round nose
tool to remove the burs produced by the
operation. Photo 16 shows the finished
result.

Remaining items

These are C1, C2, C3, and C12 and being
all simple parts, need no comment. C5

is also a simple part but do delay drilling
for the handle until after final assembly.
This will enable the hole to be drilled in
the most suitable place, ensuring the two
handles do not clash when tightened.

Drive Assembly AS2
Pulleys D2 and D7

First, make the three cast iron bushes for
the idler pulleys. Bore the 10 mm bore
and then the 15 mm outer diameter, this
ensuring that inner and outer diameters
are concentric. Part off at over 14 mm, say
145 mm.

Cut three pieces of 36 mm diameter
aluminium, 14 mm plus long and face
either side to a thickness of 14.1 mm. Using
the three-jaw chuck fitted with the reverse
jaws will give a step against which the part
can rest. Return each one to the chuck in
turn and with the saddle locked and the top
slide unaltered the three can be finally
faced to 14 mm. Repeat this process for
making the two larger pulleys, but at 60
mm diameter they will probably use a @
different step on the three jaw, hence the
reason for doing them separately.

Again return the three smaller pulleys to
the chuck and bore to approximately 14.8
mm diameter. Leave the final one in the
chuck and finish the bore to 15.1 mm
diameter. Lock the cross slide at this
diameter and bore the remaining two at
one pass thus ensuring all three are the
same diameter. Repeat this for the larger
two, this time boring 12 mm diameter. The
15.1 mm diameter bore provides space for
a film of adhesive between it and the cast
iron bush. Leave the pulleys at this stage
for the moment.

Drive input spindle D8

Place a piece of 20 mm diameter steel in
the three-jaw chuck with around 20 mm
projecting and turn to 15.1 mm diameter
as opposed to the 12 mm diameter on the
drawing, also drill and tap the M6 hole.
Do not remave from the chuck as this can
now be used as a mandrel to hold the
three idler pulleys whilst the groove for
the belt is machined

Pulleys continued
Mount one of the smaller pulleys on the
spindle just made and firmly clamp in
place using an M6 screw and a substantial
washer. Reduce the diameter to 34 mm
and using a grooving tool, or maybe a rear
mounted parting off tool, make a groove
6 mm wide and 8 mm deep, photo 17.
Repeat for the remaining two pulleys.

Now set the top slide to 14deg. and with
a suitable tool produce the right hand face,
working to a dimension of 2 mm for the
16. The finished leadscrew dial and the leadscrew bush. flat remaining on the outer diameter,

18 Model Engineers’ Workshop
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photo 18. Next, remove the pulley, turn
over, refit and turn the second face
similarly. Repeat for the remaining pulleys.
Reduce the drive input spindle diameter
to 12 mm, as per drawing, and use to finish
the two larger pulleys as above. The
drawings do though show a difference
between the smaller and larger pulleys in
that the groove is narrower on the larger
ones. The reason is that the belt bottoms in
the idler pulleys and the extra width gives
some tolerance to cope with misalignment.
h The width of the groove in the main pulleys
i is though crucial, as the belt must only
| contact the sides to ensure sufficient drive.
h Because of this, the reader must check the
2 belt being used to determine if any
changes to the dimensions are required.
| The belt used on the prototype was listed
'_ = : 7 as 8 mm but had a eross section of about
|
!

7.6 mm diameter, Ref. 4.
Fit the bushes to the idler pulleys using a

I
. HARDWARE: two-part resin adhesive ensuring that both
f. : H1 - M6 X 30 SKT CAP SéﬁEW 1 OFF ends are just proud of the pulley side faces
and leave to set. Next return the first
i % :g g mg ; :ggﬂ gig ggggx gg:z: pulley to the three-jaw chuck fitted with
the reverse jaws and skim the end of the
H4 - M6 x 10 SKT CAP SCREW 2 OFF cast iron insert so that it is just proud of

HS - M6 x 40 SKT CAP SCREW 2 OFF the pulley's side surface, say by 0.1 mm.
H6 - M6 x 10 SKT CAP SCREW 1 OFF However, it is likely that the insert on the
other side will foul the jaws and prevent
the pulley resting accurately on these. A

DRIVE ASSEMBLY large washer with a 16 mm plus hole
D I | placed between the pulley and the jaws
will overcome this problem. Having
AS2 machined the first end, lock the saddle and

leave the top slide in the same place so
that the other side, still with the washer,
and the remaining pulleys can be
machined to the same dimension.

Remaining items D1, D3 ®
to D6 and D9

These are all simple parts and little

17. Machining the initial groove
18. Machining the first tapered side of one of the pulleys. in one of the pulleys.
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needs to be said regarding them, except
that diameters and lengths of the pulley
spindles must be made to ensure that the
pulleys that mount on them can run freely
when assembled. Photo 19 shows the
parts that make up the drive assembly.

Spindle Assembly AS3
Having already detailed extensively the
manufacture of the spindle assembly,
photo 20, in previous issues of the
magazine, repeating it cannot be justified.
Should you feel some guidance would be
helpful over and above that given by the
drawings and limited text, then please
refer to MEW issues 80 and 81. If these are
not available the spindle is also covered in
the Workshop Practice Series number 34
‘Lathe Work a Complete Course” available
from customer services at Magicalia.
Manufacture of the milling spindle is
totally a task for the lathe and with most of
the items being very straightforward it is
only concentricity that needs particular
attention.

Spindle 51
The bulk of the work on this is carried
out with it mounted between centres, a
method that ensures concentricity even
with the need for the part be removed
and replaced, or turned end for end. First,
mount in a four-jaw chuck and set to run
true, support the outer end with a fixed
steady and centre drill and drill 5.2 mm.
Turn around and repeat but this time drill
6 mm. The drilled centres miust be larger
than the 5.2 mm and 6 mm diameters so
that there is still some centre impression
left for supporting on the lathe's centres.
Maunt between centres and turn all the
outside diameters and threads, including
skimming the 20 mm bar diameter to
ensure that it is concentric with the
remaining diameters. Hold the spindle in
the four-jaw chuck on the 12 x 20 TPI
thread, suitably protected of course, and
ensure that it is running true adjacent to
the thread. While still supported by the
tailstock centre, fit the fixed steady to
support the 20 mm diameter.

Model Engineers” Workshop
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B1-BALLBEARING, |.D. 12, O.D. 32, WIDTH 10
B2 - BALLBEARING, |.D. 15, O.D. 35, WIDTH 11
BOTH BEARINGS ‘SINGLE ROW ANGULAR CONTACT

C - DRILL CHUCK WITH 1/2” x 20TPI INTERNAL THREAD MOUNTING

19. The drive
assembly parts.

20. The finished
spindle with the
associated parts.
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Remove the centre and fit the collet
chuck body, S8 that has already been part
machined to make this possible. Bore the
10.5 mm diameter and both internal and
external tapers. It may also be opportune
to similarly finish the adapter, L1, at this
stage, see comments re this in the next
issue. Remove the collet chuck body and
now that the centre is no longer required
in the end of the spindle, the 8 mm bore
can also be made.

Body 52

This is the only other item that needs
special attention. Cut a piece of steel
92 mm long, mount it in the four-jaw
chuck and set to run true. Drill and tap
M8, remove, reverse and centre drill the
second end. Fit a hex head screw, gripping
this in the three-jaw chuck and supporting
the other end with the tailstock centre.
Turn the outer diameter to 44 mm.

Once more, accurately mount in the four-
jaw chuck and support the outer end with
a fixed steady. Turn the internal diameters
and the thread in the first end. Turn end
for end and repeat for the second end and
also bore through to 26 mm diameter.

The drawings for the remaining items,
$3 to S7, S9 and S10 are to be published
in the next issue.

In the next issue, in addition to some
more details regarding the spindle,
manufacture of the parts for the large
collet chuck will be included, together with
details for the milling head’s assembly.
Also discussed will be some details on
possible changes to the design and the
reasons for suggesting these. @

Reference 4,

Drive Belt. Chronos Ltd. Unit 14,
Dukeminster Estate, Church Street,
Dunstable, LUS 4HU, Tel. 01582 471900
fax. 01582 471920. www.chronos. ltd.uk
E-mail sales@chronos.Itd.uk Belt
reference number is PTB516
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A QUICK CHANGE
HAND TURNING REST

Jim Whetren tries his hand at turning

Background

backwards!

rest of the bits would get in the way.

| have considered for some time the use of a hand-held
turning tool for awkward or final finishing operations on the
lathe. | was somewhat put off by the fact that | am a ‘Sinister’
and these operations are awkward left-handed. | can do
nothing controlled with my right hand. | even wind a hand drill

That said it is now time | tried to do it left handed or learn to
use my right hand. The first thing was to explore how best to
locate the hand rest to support the tool. | have dismissed
something held in the Q.C. tool post ar on the cross slide, as the

| had a hard look at George Thomas's device described in his
book, “The Model Engineers Workshop Manual’. His method
was ideal, as it is self-contained and the near instant setup and

removal appealed because if something is easily setup
it is more likely to be made regular use of. This is borne out
by my method of instantly locking the machine vice to the
drilling machine table, as described in Scribe a Line, MEW issue
100 p.52. When | now drill anything, the work is always held in
the vice and this is always secured to the table.

| was going to purchase the Hemingway Kit for this hand
rest, when | realised that the base casting would not be
suitable for adaptation for my lathe bed, the front shear of
which is an inverted Vee form, as with a lot of current lathes,
photo 1. The method of locking this rest, together with the
fact that the parts remained set when removed and replaced
appealed, so | set out to achieve this without the need
for the casting or the cam locking arrangement, see the

Hand Rest GA.

1. The finished rest fitted to the lathe.

Base and Clamp Blocks

| started with the two clamping pieces,
Fig. 1 and found a use for the ability of my
bandsaw’s head to swivel 45deg. With the
saw set round to 30deg., the first piece
cut off was for the shorter clamp. This
was then cleaned up on the angled face,
as was the angle of the parent bar. With
the two angled faces pushed together, the
second piece was marked off to give an
overall length of 61mm, the bed centre
gap being 60mm.

The base, Fig. 2 has a length of 103mm,
being the distance from the rear of the Vee
to the back of the rear shear. It could have
been shorter, having a rear bearing surface
the same as the front, but as | had a piece
of material this length, | used it as is.

The short clamp was marked out and the
holes drilled and tapped M8 in the centre
and the spring pockets are 7.5mm x 4mm
deep on the short face.

The base was marked out and drilled
8mm and the spring pockets 7.5mm as
before. The two M6 holes were drilled
tapping size at 51mm from the front edge.

‘With the short clamp loosely secured to
the base with a bolt, the base was placed
on the lathe bed and the longer clamp
offered up in its final position. The bolt
was tightened to lock everything in place

24
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2. Milling the tool support.

and the M6 holes spotted through to the
clamp.

These holes are now tapped, and the
long clamp drilled 6mm clearance and
counter-bored for the heads of the Allen
screws to leave the chamfer on the screw
head just proud of the base. Make sure the
counter-bores are in the shorter face!

A packing piece is required at the front of
the base to make up for the difference in
height of the bed. Presumably this varies
from lathe to lathe. Mine required a piece
of 1.5mm thickness, Fig. 3. This was
marked out and clamped in position on
the base. | used double sided tape initially
to hold it while | checked it locked on the
lathe bed, then when in the drilling vice,
fitted a tool maker's clamp between the
holes to make sure nothing moved.

The holes were drilled through both
parts M3 tapping size to a depth to suit the
chosen countersunk screws. | was able to
drill, tap and countersink each hole in turn
without removing the piece from the
drilling machine.

Support Arm

Thiswas cut to length and a centre line
marked. The centres of the slot ends and
the 6mm hole were marked and all three
positions drilled 6mm, Fig. 4. | formed the

3. The set of completed components.

rounded ends by securing the piece with

a 6mm bolt with washers either side, to a
block held in the milling machine vice so
it could just be rotated. The first pivot is
the pillar hole at the end. The free end was
firmly clamped in a large ‘Mole’ wrench.
The bar is brought up to the side of a
10mm end-mill extending just below the
bottom edge so the corners just touch the
cutter more or less equally.

The mill is started with the: bar well away
from the cutter and the table moved to
allow the cutter to just graze the first
corner and the bar swung to graze the
second corner. Back at the start position a
cut of 1mm is applied and the table locked
in both axes, the bar is swung past the
cutter in clockwise direction i.e. into the
cut, and returned for subsequent passes
until the cutter just contacts each side of
the bar.

The piece is then pivoted on the centre
hole, and the semi circular end formed to
just clean up in the centre. Take lighter
cuts and extra care here, as the leverage
from the cutting action is much greater.

| have a rotary table and could (Should?)
have used that, but this method is quicker
to set up and operate and provided a firm
grip is maintained on the wrench and
the work is fed into the cut, it is quite safe.

Model Engineers’ Workshop
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4. The finished hand rest.
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| have seen websites showing workers
performing similar operations by holding
the work by hand wearing an industrial
glove. Although we are free to do what we
like in our own home, | certainly consider
this practice to be a definite No-No!

The slot is initially cut with a 6mm slot
drill in 2mm steps of depth. With the table
at the start of the slot, the slot drill was
replaced by an 8mm end mill to finish the
slot to size. Again with the table atthe
start of the slot, a countersink bit was fed
down 0.5mm into the work and traversed
to the other end. This leaves a pleasing
finish to the top of the slot.

Locking Lever & Washer

These are straightforward turning jobs
as per Fig.5. The handle is up to personal
choice as long as it is short enough to
allow complete rotation with the arm

in place. My stubby handle was chosen
because it was left aver from another
project. It should be placed so it faces
towards the tailstock at about 45deg.

August 2007

| ‘ 24-28 Hand Turning Restindd 25

when fully tightened.

Support Pillar

A suitable length of material is held in the
three-jaw chuck and the entire turning
and drilling done at this time. The hole

is reamed to provide a nice sliding fit for
the hand rest post, and this is where | hit
a snag. | have a very good 4in. reamer

on a No.1 Morse taper, but itis not a
machine reamer, it having a significant
lead taper. In this type of situation it
leaves the bottom of a blind hole tapered
preventing the bar reaching to full depth,
unless it is also tapered atthe end. This is
counter-productive, as the fit is lost as the
bar is extended. My get round was to drill
right through and insert the reamer until

6. The HS turning tool before fitting
the handle.

its depth equals the length of the hole,
remove the work and the reamer

and try a piece of the bar material in the
hole, seeing how far it is from the end of
the hole, ideally about 5mm. If this is not
the case, take further cuts until it is. Mount
a short length of the bar equal to the
thread length required in the chuck,

face both ends then drill and tap the
required thread.

This piece is dropped into the hole and
with a bolt and washer it is drawn down as
far as it will go. Voilal A parallel blind hole
with a thread at the bottom, Fig.6.

Hold the piece horizontally in the milling
vice with the shoulder just clear of the
sides of the jaws, align a slitting saw with
the centre of the hole and slit right across
keeping just clear of the shoulder. Turn
through 90deg., setting the previous slot
vertical with a square, and cut the other
slot. Clean round all the slots with a
square Swiss file

Clamp Collar

25
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7. The HS turning tool in use, note the handle.

The item produced by George Thomas

in his book certainly is of a pleasing
appearance, but in a fit of idleness | was
put off by all the profiling by mill and file,
so | tried a different approach. Fig7.

A short piece of bar of the finished
diameter was faced to the required length
and chamfered on both ends. A small
centre drill was used to just touch and
leave a small mark in the centre. The piece
was removed from the chuck and with a
scriber resting in the centre mark, a rule
was brought up to touch the scriber and a
deep line scribed from the centre to the
outer edge. At 3mm from the centre, a
punch mark was made on the line.

Now boring the offset hole calls for
holding in the four jaw chuck, but with the
idleness still prevailing, | set one of the jaws
of the three jaw horizontal facing forward
and inserted the blank with the outer end of
the scribed line in the centre of the jaw. The

jaws were opened until a short piece of %sin.

Dia. material could be inserted between the
jaw and the work, parallel with the chuck

face and the jaws gently tightened. A check
was made that the punch mark was running

true and the face of the work was even with
the tips of the chuck jaws before finally
tightening the chuck.

The piece was centred and drilled 6mm,
opening the hole in 2mm stages until
13mm, which was my largest drill below
the 16mm required. With hindsight, and
having a 16mm drill, | should have made
this part first and turned the spigot on the
pillar to suit, but the idleness didnt setin
until | got to this part! However, the hole is
opened up with a boring bar to be a firm
push fit on the spigot of the pillar.

The piece is now held in the milling vice
with the scribed line level with the top of
the front jaw. | don't have sophisticated
centre-finding equipment so a point was
held in the milling chuck and aligned with
one side of the collar. The table was
moved 5mm until the point now located
the centre of the width and this axis
locked. The chuck was moved clear and
the point replaced with a 6mm end mill.
This being lowered level with the top of
the vice jaw and just touching the outer
edge of the collar.

With the cutter withdrawn, the table was

e
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8. The rest set to turn an internal chamfer.

moved 7Tmm towards the cutter in the
other axis and a stop locked to keep this
position. The cutter is fed to the stop from
the side in 2mm steps of down feed until
the end mill is cutting its full diameter, this
axis is then locked.

The end mill is replaced with a centre
drill and a shallow centre made. Then drill
tapping size for M4 to a depth just short of
breaking through. Follow with a 4mm drill
to a point Tmm below the scribed line. The
tap can be started at this stage if possible
but the clearance hole should provide
guidance for hand tapping.

When the tapping is completed, the
piece is again set in the vice with the line
horizontal, this time with the line clear of
the side of the vice jaws. Holding the piece
at the extremities of the jaws, a piece of
packing equal in thickness to the work is
placed at the opposite end and the jaws
tightened.

Align a small slitting saw central with the
line, making sure it will be clear of the vice
jaws whilst able to break through into the
bore. Form the slot and clean up all round
the slot with a square Swiss file. Fit on the
spigot, insert the piece of bar for the post
and test the clamping action with an Allen
SCrew.

Locking Screw

This turned item, Fig. 8 is quite straight
forward and requires little comment. The
handle is up to personal preference again,
but | find small taper pins ideal in this
situation. Having exhausted the stock |
acquired many years ago and being unable
to find replacements, | have come up with
a way to mass produce two sizes | can use,
and as these are ‘in stock’ it is a quick way
to provide such handles. The position for
the handle is found by fitting the screw and
tightening it with pliers. Use soft packing
between the jaws and the work and pull up
the screw until the bar is fully locked in the
pillar. A mark is made on the screw to leave
the handle pointing down at about 45deg.
when fully locked.

Tool Rest

This is made from %in. square bar as %in.
x %in. seems to be unavailable from my
sources.

Model Engineers’ Workshop
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10. The cylinder with hand turned chamfers.
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There are probably better/ easier ways to
produce this item, but | am quite pleased
with the final result using this method,
Fig. 9.

First mark and drill the 9mm hole then
scribe the four longitudinal lines on the
piece ready for removing the unwanted
material. There then follows a pause while
you figure out how to hold it with the area
to be formed horizontal, with only the
ends as parallel gripping faces. It could of
course be set on packing gripped by the
ends, but the gripping area gets quite a bit
smaller as work proceeds.

The method | chose utilises the
horizontal Vee in the milling vice's moving
jaw to provide one secure location leaving

d

“p
L i |
b

Handrest GA

photo 2.
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just a corner to bear on the fixed jaw,
which means if anything is going to come
adrift, it will be here. My thoughts were
that under the influence of the cut, the
likely direction would be downwards. So
the first pair of lines were carried round to
one end and these marks joined with a
marker pen for visibility.

The work was set in the vice as described
with the marked line on the end harizontal.
A piece of round material is used to fill the
triangular gap underneath, the size found
by trial using twist drill shanks as these
are in many more sizes than bar stock. My
M12 tapping drill was just right at 10.3mm,

The unwanted material was removed
with a 12mm end mill. The next pair of
lines is set horizontal and the process
repeated. The next step is removing the
waste from the 35deg. sloping sides. This
really was a challenge to hold and perform
by mechanical means, so | didn't. With a
protractor set to the angle, and working on
the face as drawn in Fig. 9, the base was
held against the top edge with the blade
lined up with the end of the earlier scribed
line as seen on the sketch. Another felt tip
line was drawn down this face to the
bottom edge and this line carried round
the top edge to produce a line on the end
parallel with the top face. This was
repeated for the other side.

With the marked face flat against the
front jaw of the bench vice, the vice was
nipped up to leave the marked line vertical

27
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against a square resting on the vice jaw
and the bottom of the line just above the —2
jaw. The vice is tightened and looking at
the line marked in the end, which is ) 4 —’"i -
sloping at an angle in two directions, start I —I—
the hacksaw on the upper corner and Is |
gently start cuttimg with the blade
following both lines. This requires some '—[_- il
patience at first, but once you get used to [ 1"’;9
L [ -—

holding the saw at a weird angle to the
vice, the job is soon finished. The marking
for the other side is lined up in the same
way and the cut repeated with the saw ata
weird angle in the opposite direction.
When completed, file out the saw marks
and treat all faces to some draw-filing,
remove all sharp edges and rub all over
with a Scotchbrite pad.

Tool Rest Post

Now for an easy job, cut the piece to
length, face the ends and turn down the
small spigot to a press fit in the hole in the
rest, Fig. 9 or if into adhesives/ soldering,
the appropriate clearance. Gripping

the rest in the vice by its ends with the
hole vertical tap the post home with a
machinist’s hammer to complete this item.

If you have not already done so, put a
generous chamfer on the top corners of
the base and the support arm, and a lead
in bevel on the bottom edges of the clamp
block faces.

The component parts are now com plete,
photo 3 and after any final finishing
deemed necessary, can be finally
assembled and fitted to the lathe, photo 4.
It was found that the diminutive locking
handle only required about 30deg. of a
turn clockwise to lock everything dead
tight, and when removed, the springs kept
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the support arm in its set position. This
achieved the desired result of speedy and
repeatable mounting.

Having a Go
The rest was set in the working position,
photo 5 and using a tool made from a
piece of ¥sin. square HS steel fitted in a
file handle, photo 6 | tested the water with
a piece of plastic, photo 7.

Now confident, it was time for the cold
steel! Photo 8. The rest was moved to the
internal cutting position, photos 9 and an

internal chamfer produced. This is
definitely awkward for ‘left hookers”, but
as my camera is exclusively right-handed,
| had to persist with using the left hand.

Result!

| was quite satisfied with my first attempt
to clean the edges of a bored cylinder,
photo 10 and the ease of installing and
setting the hand rest has lived up to my
expectations. Photos 11, 12 and 13 show
finished views of the hand turning

rest. El
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ADDING DIGITAL
READOUTS TO A

MILL/DRILL

Fergus Macolm fits low cost scales

Background

bed ways and leadscrews.

It is often difficult to achieve adequate precision with the popular
Taiwanese mill/ drill due to a combination of high backlash and
varying friction in the table feeds. Digital readouts let you know
the exact table coordinates, regardless of any limitations in the

Photo 1 shows how low cost, digital readout scale units
were fitted to my mill/ drill. In arriving at this layout, it proved
more difficult than expected to find a satisfactory position for the
cross axis unit and the solution needed a redesign of the cross
axis swarf guard. However, as compensation for this relatively
complicated installation, the cross axis travel was extended

by about 15mm.

installation.

In turn, the only suitable place for the longitudinal scale was
along the front of the table, photo 2. Though very convenient,
the scale unit now required protection from damage.

A scale has not yet been fitted to the vertical axis, though this
is an intended future project in view of the imprecise action of
the worm and pinion feed.

This article outlines the design adopted, and sketches out the
implementation. Since machine details and personal preferences
will vary, precise details are not provided. However, design
pointers are given to assist those contemplating a similar

The objectives
Beyond mere fitment of the scales, the
following were major objectives.

1. Self-aligning mountings to minimise
side loads on the scale.

2. Readout windows must be readily
visible during the normal use of the
machine.

3. Chip guards for the scale units that do
not impede operation of the buttons.

4. Placement of the units so as to provide
intrinsic protection.

5. Scale units to be quickly removable
when not required.

6. Provision for easy transfer of units
between the mill and lathe.

The design, some possibilities
that were considered

Each scale unit, photo 3 consists of a
stainless steel “ruler”, and a sliding
readout that carries the LCD display
window, the control buttons, and a socket
for connection of a remote display, if
used. Rather crude clamps are supplied
to fix each end of the ruler, and a sheet
metal plate is provided for fixing the
readout. Careful alignment would clearly
be essential to prevent excessive forces
on the sliding surfaces. It was decided

to discard the supplied mountings as
incompatible with the objectives, and to
use instead, at least one floating fixing.

Positioning the longitudinal axis scale
was expected to be easy, perhaps indeed
trivial, so the cross scale was considered
first.

Finding a satisfactory space for the cross
scale proved far from easy. There
appeared initially to be plenty of space at
the sides of the bed, and mounting on
projecting brackets was the obvious route.
However, no matter the position tried, the
scale unit was vulnerable to damage, and
usually obstructed access. Also, unless
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1. A general view showing the longitudinal & cross axis scales.

very exposed, it was difficult to even
glimpse - let alone decipher - the readout
window.

It was quickly obvious that the only
positioning meeting the objectives would
require a tunnel within the table assembly.
The possibilities are tightly constrained by
the swept volumes occupied by the
machine slide ways and the longitudinal
lead screw, and photo 4 shows the chosen
position, immediately below the lead screw.

This layout necessitated an alternative to
the plastic “ruffle up” swarf guard, and
attention turned to this. Various folded
paper bellows proved inconveniently

bulky, and a roller blind configuration was
evaluated. However, both of these would
be liable to swarf trapping.

It was also noted that, as supplied, the
machine cross slide travel had been
restricted to retain sufficient space for the
folds of the guard. If this requirement
could be remowved, rearward travel could
potentially be extended by up to 15mm by
elongating the slot in the base, and
spacing the lead screw back, or
manufacturing an offset nut. Since the
cross slide dovetails progressively
disengage from the bed as the table is
moved forward, (this is likely to reduce

29
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table stiffness), the extra fully engaged
travel would be a worthwhile bonus.

The greatest additional travel would be
achieved if the new swarf guard could
operate down to a gap of nearly zero. The
design visible in photo 5 was therefore
investigated. The guard slides though a
90deg. curved slot and pushes up between
the table and the column. This was
implemented and tested first, since the
feasibility of the layout depended on it. It
has proved very satisfactory, both for
swarf exclusion and for trouble free
operation.

Obviously the extended travel precluded
fitting the longitudinal scale behind the
table, so it had to go in front. A flip up
guard affords moderate protection. When
the scale is not needed, or when setting up
large and awkward items, near instant
removal avoids unnecessary hazard.

Making the bed swarf guard
The guard material must be durable,
resistant to hot cuttings, and flexible, but
stiff enough not to buckle. Less obviously,
it should be able to take a 80deg. fold to
form an upstand for fixing to the cross
slide casting. Polycarbonate sheet was
available, and has proved very satisfactary
in use, though other plastics may also be
suitable. Note that, with polycarbonate,
the fold will quickly break if subject to
further bending, though flexing within the
elastic limit is all right, so it is a matter of
adequate alignment. The sheet thickness
used is 0.5mm, and the bend radius in the
90deg. guide needs to be large enough.
12mm or greater is suggested.

The metal guide assembly in photo 5 is
fabricated from mild steel. The internal

@ surfaces must be free of roughness. Fixing
is by three countersink screws into tapped
holes in the column, accessible through
holes in the outer skin. The screw heads
are fully recessed by forming the sheet
into oversize countersinks in the column.
Forming was done with a piloted punch,
holding the guide in place by the other
screws. This fixing detail can be very
useful for thin sheet, and provides a much
firmer location than ordinary
countersinking.

The fold is formed across the
polycarbonate, and the upstand then
sandwiched against the cross slide casting
by a cut down aluminium L section, photo
6. Sheet metal shields at each side, photo
6 support the underside of the

polycarbonate, cover the slideways, and

close the gaps. They are attached
to the cross slide casting
and positioned to

3. The scale
unit and readout.
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2. The longitudinal axis scale from the front.

POLYCARBONATE

SWARF GUARD GUARD READOUT
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CROSS AXIS
CASTING

BED CASTING

Diagram 1

pass close to either side of the column
base.

As a result of evolution of the design,
plastic runners were added to raise the top
(contact) surfaces of each shield. Itis
better, though, to manufacture a single
section per photo 5, with the top edge of
the right hand shield providing the
mounting for the hinges of the cross axis
readout guard.

In use, the only snag encountered has
been the tendency for hot swarf to adhere
to the polycarbonate, and get carried into
the guide. So far this has never fed in and
jammed, but a possible improvement
would be a secondary chip scraper, also of
0.5mm polycarbonate.

Had the swarf guard not functioned
smoothly, the fall back was to tension the
free end with a spring, but in the event this
has not been necessary.

Increasing the slot
length for greater
cross axis
travel

At first sight,
elangating the cross
axis drive slot in

the bed seemed

®

a lot of hard work. Sawing and filing

the 10mm or greater cast iron was not
appealing and milling would require both
total dismantling and the use of a second,
larger machine.

The solution is shown in photo 7. A
suitable hardwood (beech) insert was
fabricated, and jacked against the back
wall. Hand held drilling with a piloted hole
saw, quickly produced a radiused
extension to the slot. In fact, this needs to
go deep enough to provide clearance for
the repositioned lead screw and nut, so it
will usually be necessary to drill in stages,
breaking out the “core” as required. As
this becomes a very partial cut, it is
sensible to shape the hardwood insert so
that it provides a pilot to the full depth.

The longitudinal scale

Initially, placement behind the table

had been envisaged but the extended
cross travel put paid to that possibility.
Mounting along the front of the table is
straightforward enough, photo 2 though
there are several points to take into
account.

It was felt important that everything
should lie below the table surface so that
directly mounted items of work can
project. At the same time, the existing

Model Engineers’ Workshop
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4. The cross axis tunnel showing a scale
unit installed.

table locking clamps and limit stop
adjustments must remain accessible. It is
also desirable for the readout window to
be inclined forward at about 30 degrees
for best visibility. All these criteria can be
met, though fairly tight positioning is
necessary.

In order to allow quick removal, location
of the sliding readout is by a partially ball
ended post, with a corresponding anvil
and plunger mounted on the cross slide
casting, photo 8. The ball end is nipped
against the anvil, so eliminating backlash,
but it can be slid out easily for removal of
the scale. The plunger in-travel must be
limited to facilitate insertion. To reduce
lever arm induced forces, the offset from
the scale sliding surfaces to the contact

@ point should be minimised. After initially
planning a turned part, it was realised that
a suitable Phillips screw and sleeve would
serve adequately well as the ball-ended
post, photo 9.

The housing for the anvil and plunger is
machined from aluminium, the bore being
stepped to provide the stop for the sprung
plunger. The contact faces should be flat,
and preferably hardened. The fixed anvil is
secured in the bore with Loctite such that
the plunger lift will be about 0.25mm. The
housing is mounted on a rectangular
plate, which replaces the original stop.
This is flat and for clearance, it is spaced
from the cross slide casting by four
washers. Purists may wish to fabricate a
single spacer strip and may also question
the sharing of the end stops with the scale
referencing function!

At each end of the table, a slotted bracket
accepts the scale. Clamping is by means of
4BA size cap screws, photo 2. These need
be little more than finger tight to provide
adequate clamping.

It will be seen that two part end
mountings were used, the inner
adjustable, and the outer dowelled and
removable. This was done to allow
optimisation of the scale positioning. With
hindsight, an easier approach would be to
use temporary mountings to adjust and
measure the best positioning. Note that
the centre floating mounting avoids the
need for exact parallel alignment between
the scale and table axis, reading errors
being negligible for even relatively large
misalignment.

One drawback of mounting the scale so
close to the table is that the connection for
a remote readout unit, if employed, would
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6. This shows the aluminium angle and the metal shields.

7. A hole saw is used to extend the slot
for the cross axis leadscrew.

8. The floating location of the longitudinal
axis readout.
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9. A crosshead screw and turned sleeve serve as the ball-ended post.

not clear the table. This was considered,

and the benefit of the compact positioning

felt to outweigh the need to modify the
connector.

The cross scale
The cross scale positioning is tightly
constrained. Firstly, the rearward
projection must be clear of the column.
Fortunately, this places the tunnel in the
end webs of the cross axis casting rather
than through the solid central section.
Since these webs taper away downwards,
the slot position must be kept sufficiently
high to retain a reasanable section. At the
same time, the scale cannot encroach into
the swept volume of the longitudinal lead
screw. In fact, photo 10 shows that the
bearing housing had to be substantially
@ relieved to retain full longitudinal travel.

Fig. 1 indicates the relative positions of the

scale unit and the guards.

Photo 11 shows how the slots in the
cross slide casting were machined using
the lathe. The use of wooden mounting
battens may once again alarm purists, but
proved entirely satisfactory. Setup was
achieved by referencing to a mandrel in
the chuck, noting that good alignment of
the tunnel with the cross axis motion will
simplify scale installation later. Machining
the cast iron then proved uneventful.

In view of the short length and good
protection of the cross unit, two point
mounting has been used. The ruleris

11. Machining the cross axis casting in the lathe.
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clamped to the machine bed in the same
way as the longitudinal scale, but at the
rear only. Adjustment of this mounting is
used to align the scale parallel with the
cross axis. Obviously, poor alignment
might result in “working”, but in practice
the clamping screw proves to function as
an adequate pivot for any residual
misalignment.

The readout unit attachment to the cross
slide casting uses a claw and post
arrangement, photo 12. A stainless steel
sheet claw is screwed to the underside of
the readout, photo 13. The post is fitted
just inside the tunnel, and a sprung
plunger pushes the claw into engagement
with the post, Fig. 2. Note that the radius
of the claw is less than the post, so that
location is by a backlash free "V"
configuration. After slackening the clamp
and withdrawing the ruler portion, the
claw can be snapped out to remove the
scale. Plunger travel is again restricted to
allow easy replacement.

It is essential to seal off the scale unit from
leadscrew grease or debris. A sheet metal
channel forms the central section of the
tunnel, sealant being used to eliminate
chinks and voids, photo 14. The slot
dimensions of 8mm x 25mm might with
hindsight be increased to perhaps 10mm x
27mm to allow this channel to fit into,
rather than abut, the slots in the table webs.

Finally, a secondary transparent chip
guard is required for the readout. Making

10. The bearing housing needs some clearance.

the main guard wider would not be
satisfactory, since visibility of the readout
would be poor, and easy access to the
buttons requires a hinged guard, photo 15.
A length of piano hinge can be used for
the pivot, though two small hinges are
better so that chips are shed down outside
the shield.

The guards for both axis need to be
made from polycarbonate, (1.5mm was
used). Polycarbonate is the only readily
available plastic that is both optically clear,
and which affords reasonable protection. It
is, however, far from perfect, having quite
poor solvent resistance and being stress
and somewhat notch sensitive. In
particular, avoid fixings, which may place
any part of the material into tension, for
example pop rivets.

Digital scales, mode of
operation

It may be of interest to have a brief
explanation of how this type of digital
scale unit works. The circuitry measures
capacitance between the moving readout
and the fixed "ruler”. Since operating
clearances give rise to random wvariations
in this capacitance, a vernier principle is
used to eliminate the inaccuracies that
would result.

Photo 16 shows a small section of the
scale bed, which has a printed circuit set in
along the entire length. The circuit board

12. Cross Axis Claw and (inset) Post.
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13. The claw fitted to the back of the
readout head.

POST\ /
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\

SPRUNG
PLUNGER

Diagram 2

in the readout unit carries a section with
corresponding detail, close, but not
touching. Each separate finger-like area
forms a capacitor with the adjacent area in
the readout. To be free of electrical
contacts, each capacitive element in fact
consists of two capacitors in series,
notionally “into” the ruler, and back "out”.

As usual, by making the pitch of the
scale and readout elements differ slightly,
a vernier system is formed. The pattern
repeats, for example after say 40 and 39
respective fixed/moving elements. To find
the precise position, the circuitry
determines for which element the
capacitance reaches a maximum. Provided
the elements are uniform, random
variations affect all equally, and are thus
discounted.

The circuitry counts the number of whole
cycles of the vernier pattern, to which the
value determined as above is added to
compute the full position.

It should be noted that if droplets {or a
non uniform film) of water or oil find their
way into the capacitive elements, a
considerable error might result. Both these
liquids have greater dielectric constants
than air, and thus increase capacitance.
For this reason it is essential to keep the
scale units clean and dry.

The scale end plates

The circuit board shown in Photo 16 is in
fact protected by a self-adhesive plastic
facing, which is printed with the visible
gradations. Together with the necessary
air gap to prevent wear, this forms the
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15. The hinged guard over the cross axis
readout.

dielectric in the capacitor elements. In
contrast to superior professional electronic
callipers, adhesion of this facing seems
merely adequate, and it needs to be
protected from peel forces at the ends.

The original (discarded) end clamps
would have provided this protection. But
in any case, metal end plates are needed
to distribute the pressure of the clamping
screws, and these can also retain the
facing, photo 17.

By far the most nail biting part of the
whole job was drilling and tapping the M2
holes in the scales. The description
“hardened” can be confirmed, and it is
best to use an oversize tapping drill, and
be content with perhaps 50% thread
engagement. Alternatively, a design that
avoids tapping the ruler units may be
preferred, though there is precious little
room for larger holes.

Performance and benefits
In use, the scale units have proved very
satisfactory. Operation by the buttons
is simple and intuitive, and precise
positioning is achieved in seconds.
Stability and return accuracy have
proved more than commensurate with
the accuracy of the machine. Ways of
exploiting the new facility are quickly
found, and here are a couple of examples
Coordinate positioning is ideal for the
layout of holes in sheet metal. With a
centre drill in the chuck, marking out

16. A short section of the printed circuit
from inside a scale.

17. The cross axis fixed scale mounting.

positions is both more accurate and
generally quicker than rule, scriber, and
centre punch. With a good keyless
chuck, each hole is easily completed in
a single pass.

Where op posite edges of a work piece
can be accessed, setting up the centreline
is equally rapid. Using an edge finder in
the chuck, locate one edge and zero the
readout. Now find the opposite edge, and
note the reading. Go to half way and zero
the readout on the centre line.

A further bonus is the ease of returning
to position, following a change of tool that
requires moving away from the work g
piece to withdraw. This, of course,
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CUTTING CIRCLES
IN THIN SHEET

Dave Fenner makes a useful device.

Background

Several methods may be considered
for making sheet metal discs
depending on the quantity required and
the level of precision needed. For a one
off, it may be quite acceptable to mark
out with dividers, eut with tin snips/
fretsaw/ jigsaw/ bandsaw and file to
size. However if you need more than a
couple or so, then it is worth reviewing
‘ alternative methods.

Farmed Out
Traditionally sheet metal companies
would have a circle-cutting machine,
which would operate by using a nibbling
mechanism to cut around a circle. For
volume work these were frequently
supplanted by CMC turret punch presses
which could either employ a specific tool
to punch out blank discs of that diameter
in a single hit, or punch around a circle
(or other shape) using a smaller round
@ tool, leaving a blank which would need
smoothing. More madern machines may
be able to rotate a shaped tool to give a
better result.

Laser cutting started to become available
in the 1980's, and the efficiency has
continually advanced. Some years ago, |
required a batch of stainless steel discs
about nine inches in diameter and l&in.
thick, featuring various holes and radial
slots. The price quoted by a local laser-
cutting specialist ensured that | did not
consider producing them in house, which
would have involved many hours work
with a mill and a rotary table. Laser cut
components are steadily becoming more
available for a number of locomotive
designs.

Water jet cutting is a further process,
which can be used on sheet metal

components. The advantage is thatit runs
cold, and hence the cut edge is not
affected by heat. Photo 2 shows two petal
valves for pulsejets cut from shim steel by
this method. As this was not
undertaken as a commercial job, the
set up was fairly rudimentary, the
shim material being held in the
machine between two sheets of
sacrificial glass, a method, which
probably adversely affected the quality
of edge finish achieved.

A further approach, as yet not tried by
me, is chemical milling or etching. An
excellent two-part article on this technique
was written by the late John Purvis and
appeared in MEW Issues 108 and 109. The
topic is dealt with in greater depth by
Brian King and Azien Watkin in their book
“Photo etching” which is number 36 in the
“Workshop Practice Series”, Ref. 1.
Etching would probably be the ideal
method in cases of very thin material,
assuming that the material being worked
lends itself to the etching process.

In House

One of the commercial jobs that used to
come my way involved a family of units
described by the customer as “Drier Beds”
and intended for use with moisture free
compressors. These were either 2in. or
3in. diameter and in lengths starting at
about 6 in. and rising to about 24in. The
material throughout was brass, and the
parts were silver soldered together. The
earliest design was actually in plated steel,
held together by tie bars, although by

the time | became involved, the material
had been changed to brass, and the end
caps were machined from 2in. diameter
bar. We encountered occasional leakage
problems due to material defects in the
bar, and decided to change to a two-part
end, composed of a machined ¥%BSP
fitting soldered to a formed 20gauge sheet

1. The completed
circle cutter

metal end cap. The sheet metal end was
produced by the following sequence:

Op1 | Guillotine | Cut to square

Punch hole for centre
fitting

Op2 | Fly Press

Op3 | Lathe Load 20 squares on
mandrel, clamp up
and turn to

appropriate diameter

Op4 | Fly press | Push through
forming/ drawing die
to form dome shape

and edge profile

Photo 3 shows a square blank and the
mandrel.

For any circular component, which has a
decent size of hole in the middle, this
system works well, however if there is no
central hole then clamping can cause
difficulties. Certainly it is possible to clamp
up using tail stock pressure and purpose
made pads or even use glue/ superglue.
Other approaches may also be considered.
Here, the trepanning tool would probably
be top of the pops, used either in the lathe
orin the mill.

In the case of the lathe, work may be

2. Petals for pulse jets produced by water jet cutting
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3. A mandrel and a square blank.
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4. A disc cut from rigidised aluminium,
showing the underside.

6. The resulting brass disc.

clamped or glued to the faceplate,
probably with some form of backing sheet
to avoid cutting through the work and into
the plate.

For the mill application, the cutting tool
may be fixed into a boring head to allow
adjustment of the diameter being cut, and
the work set over a backing sheet for table
protection. Here I will briefly digress with a
relevant tale. The job was to cut a hole of
about three inches diameter in %in. thick
stainless steel sheet. The craftsman on the
job was at his wits end because as he neared
the finish of each part, the tool would grab at
breakthrough, fracturing the carefully
ground tip. The easy solution proved to be
to run the mill with the drive belt slack,
allowing it to slip as the tool caught.

Returning to the theme, some time ago, |
was doing a bit of plumbing, and hence
wielding the pipe cutter. | wondered at that
stage, if it might be possible to use the
cutting wheel arrangement to cut circles.
More recently, | took the time to
experiment and can report success.

Cutting Device

What we have is basically the same
arrangement as a typical mill mounted
trepanning tool, except that a cutting
wheel has replaced the cutting tool.

You could make your own wheel out of
hardened silver steel, but | found that
spares for the pipe cutter were readily
available at modest cost from a plumber's
merchant or tool supplier. | chose to
mount the wheel so that its axle is
supported on both sides. This may be
over engineered, but it does work. Also,
having found that my boring head has

a radial travel extending to 18mm, |
arranged a series of alternate mountings
for the cutter bar at 16mm centres. This
would ensure that all radii within the
range could be set.
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| ‘ 34-36 Circle cutting indd 35

5. Partway through cutting a brass component, note the edges have risen.

DRILL THRO 6DIA
C/BORE 10DIAX 6 DP (4PL)

SLOT WIDTH TO SUIT WHEEL
6.3 5.4
58 H / ‘ 1
3 S— |

1 © _i_

Mat'l: Mild Steel

Lo ! i
| || T
— 31 —+ 164164164
89
Fig. 1

Cutting Trials

For trial purposes, the tool was mounted
in the boring head and set to a radius

of about two inches. A piece of cheapo
flooring material was then clamped to the
mill table to avoid damage to the table.

Trial one involved a sheet of 18 gauge
“rigidised” aluminium. (Rigidised refers to
the embossed pattern which reduces the
sheet flexibility.) The disc was cut
successfully, however one point that did
arise concerned the waste material outside
the circle, which tended to rise up and foul
the wheel bar. | decided to shorten the bar
to reduce the interference, and to smooth
the underside corners to encourage
rubbing rather than catching. The
aluminium disc is shown in photo 4.

The second exercise utilised a piece of
21gauge brass sheet and a radius of
nearer one and a half inches. There is a
danger that, as the disc is released it may
move into the path of the cutting wheel
and become damaged, so my preferred
method is to watch for when the circle is
cut through around part of the
circumference, then remove the work and
then bend the waste back and forth to
break out the disc. Photos 5 shows how
the edges have risen partway through the
cut, and photo 6 shows the brass disc
detached from the parent metal.

In each case the spindle speed was the
slowest possible, (about 60rpm with the
modified belt drive in place} and cutting
time was probably not much more than
ten seconds, down feed being applied by
hand using the lever and quill.
Surprisingly little pressure was needed,

DRILL/TAP M6

12.7-1 I

3[1] S
1

'»154 E%

— 30 42 —

Shank Block Fig. 2

and this leads me to believe that a lighter
form of construction would be acceptable,
however the description below cowvers
what was built and proved.

Design

As with most of my gadgets, the design
was heavily influenced by the scrap box,
thus the cutter bar, Fig. 1 is a length of
1in. x %in. bright flat bar. The shank has
been sized to fit my large boring head
and was made in two pieces, joined by
welding. One piece of round bar was
turned down to fit the head and mated to a
short piece of 20mm x 30mm steel, which
has a location slot for the cutter bar.

Construction

The first component to be tackled was
the cutter bar. A piece of suitable steel
flat was cut to length then set up in the
mill to create the slot for the wheel. As
can be seen from photo 7, | chose to do
this by using a %sin. thick slitting saw,
taking a series of cuts, initially at vertical
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7. Checking slot width with a drill and a feeler gauge.

21DIA — 34 ~—1 ’»10

28DIA

DRILL/TAP
) M5
R2:
20.2
MAKE TO SUIT BORING HEAD
MAT’L: MILD STEEL,WELD TO SHANK BLOCK
Typical Shank Fig. 3

increments of 0.050in. | had previously
measured the width of the wheel
(0.248in.), and checked using a 6mm
drill plus feeler gauges as the slot
approached the required width. (Editors
note, the bar needs more support to
stop it moving when cutting the slot. It
might be better to clamp the bar to an
angle plate.)

The hole for the wheel axle was then
drilled 4mm and opened up to %s for the
outer section and then tapped 2BA. It
would be better to use a LH thread,
although the axle screw has not shown any
tendency to loosen. The series of
attachment holes was then drilled through
6mm, photo 8 and counterbored 10 mm
diameter for an M6 socket head cap screw.
As noted above, the spacing of these holes
was chosen to be a little less than the travel
available on the boring head to ensure that
any dimension within the range could be
achieved. Any reader proposing to make
such a gadget, should first examine the
travel on his boring head, and adjust the
dimensions accordingly. Also note that the
cap screw head may be fractionally larger
than 10mm, in which case | turn the head
down a few thou to fit.

The block

The next part to be tackled was the block,
Fig. 2 that the cutter bar would be bolted
to. A convenient piece of 20mm x 30mm
bright steel happened to be lying around
just silently shrieking, “Use me!”. The
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8. Drilling positions for cap scraws.

9. The shank parts after welding.

first operation was to mill the %in. wide

by about 3mm deep slot to locate the
cutter bar, this being done in the mill using
a 10mm carbide cutter, the slot width
being checked conventionally with digital
callipers. An easy sliding fit was the order
of the day. Finally the centre location was
drilled and tapped M6 to take the cutter
bar attachment screw.

The shank

The shank, Fig. 3 was simply turned from
a short length of bright bar, location
diameter and length to suit the boring
head. It was then reversed in the chuck,
faced, and tapped M5 to take a screw
which would hold the two shank parts
together temporarily for welding. As can
be seen in Photo 9, | chose to use the TIG,
although MIG or stick would have been
equally successful. The parts might also
be redesigned for joining by either silver
solder or screw thread.

My welding skills had clearly become
somewhat rusty, and hence a fair amount
of dressing and fettling was needed. The
welded assembly was then returned to the
mill to cut a flat on the shank for the
clamping screws in the head. Cutting this
feature at this stage ensured the correct
angular relationship.

For now, the wheel is held in place by a
2BA Allen screw, and whilst | did have
misgivings that this might tend to unscrew,
this has not occurred in practice.
Nevertheless, a refinement would be to fit

either a purpose made hardened shoulder
bolt with anti rotation feature, or fit an axle
composed of a plain hard pin locked to an
end plate which could perform the dual
functions of anti rotation and extraction.

If you can run your mill backwards, then
the effect would be to tighten, not slacken,
the screw.

Conclusion
Although | cannot claim to have carried
out exhaustive testing, | have found that
the process works well on both brass
and aluminium at the sizes indicated. It
would though be expected, that if much
smaller diameters were attempted, then
difficulty may arise due to interference of
the chordal length of the wheel within the
curved cut. This would be similar to trying
to cut tight curves with a bandsaw.

The principal advantage stems from
a rolling rather than conventional cutting
action, so that very low forces are
gen-erated. As well as very thin metals,
it can thus also be used for foil,
paper, card etc. El

Reference

Photo Etching by Brian King and Azien
Watkin, published by Special Interest
Model Books

ISBN 1- 85486 - 237 - 5 available from
customer services at Magicalia.
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Background

There are many occasions where,
particularly with small diameter

work, it is nice to be able to rely on
the accuracy of a collet system. Most
of my equipment has either Myford
nose fittings or adapters to that fitting,
including the spindle of my home built
tool and cutter grinder. | acquired a
second hand Myford %in. collet for
use in holding the various grindstones
on this cutter grinder and was
impressed by the accuracy and ease
of use of this system. It was not long
before | was using this on the lathe,
Photo 1.

Some time ago, | obtained a set of
15 ER25 collets giving a gripping range
of Yin. to %ein. The set came with a
2MT collet holder, but there was no
facility to hold long items, as there
was no central bore through the collet
holder. | therefore set about making
a collet holder to fit the mandrel
nose of my Myford Super 7B as
illustrated in photo 2. This was a big
improvement, allowing long bars to
pass through the collet holder and the
mandrel. This is similar to the unit
described in MEW issue 56 and the
constructional article in MEW issue
123 by Harold Hall.

o

KING TWO

4 1. A Myford collet in use.
- P L

MORSE TAPER
OLLETS

David Haythornthwaite gets
to grips with collets

The Myford collet system
Myford offer two types of collet equipment
for the MILT7. The first is a quick release
collet adapter, which is not the subject of
this article. The second is a collet, which
fits into the no.2 M.T. mandrel of the
lathe and is closed and extracted by a
closing nut, which screws onto the nose
of the lathe. These collets have been
unobtainable from Myford for some time,
but are now, once again available from
Myford and are made in the UK.

To anyone who has not seen or used
these collets, | recommend them
thoroughly. In my experience, they are
convenient to use, extremely accurate
and give a far superior grip than my
ER25 collet system. Having the shallow
taper of the 2MT, they are capable of
considerable grip with only hand
tightening and the gripping length is
much longer than that of the ER25 range.
The system gives the shortest possible
overhang, as indicated in photo 3. Typical
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of Myford accessories, they work
brilliantly and without fuss.

There are two slight limitations to the
Myford collet system. The first is that as
the collet pulls into the taper, the work is
therefore drawn in as the collet tightens
thus moving the work towards the
headstock. This has never been an issue
with me, but is worth bearing in mind if
you have lots of repeat work where length
is important. Many collet systems
including the “ER" type suffer from this
limitation.

The short overhang of the Myford
system is a great advantage, but also
gives a slight disadvantage. | like to part
off from the rear toolpost. However, the
overhang with these collets is so short that
I cannot reach the edge of the collet with
my rear toolpost, as the saddle will not
travel far enough to the left. It may be
possible by removing the leadscrew guard
from the cross slide, but the cross slide
would everhang the bed gap by a
substantial amount. Finally there is the
matter of the price. At £21.62 each, at the
time of writing this article, they are
beautifully engineered items but, | am
afraid a set of 32 is beyond my budget.

The project takes shape

| had by this time acquired three genuine
Myford collets and began to think about
how | could make some myself. The collet
like most things Myford seems to work
better than the competition, so | set about
attempting to make my own.

Turning the collet presented little
difficulty, but was wasteful in materials.
Slitting the collet however, was rather
problematic as there was nothing to easily
“get hold of” on a tapered item that had to
have six longitudinal slots cut into it.
Some time ago, | met Alan Hopwood of
York M.E.C. who said that he had been
considering making these collets in pairs,
face to face and he sent me a drawing
(which I have since lost). However,
experimentation proved that this idea of
making two collets back to back (or face to
face if you prefer) was very valid. | will
describe my method of making these,
which has proved very successful indeed. |
have made some in mild steel, which
seem to be quite adequate for our type of
intermittent use and | have made some in
silver steel, thinking that | would harden
and temper them, more of this later. In
mild steel they cost pence to make and in

a7
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2. The ER collet holder.

silver steel it is possible to make 5 out of a
13in. length of %in. dia. bar, which works
out at about £1.30 each.

Making a start

In order to use Myford collets, you need
to have three pieces of equipment, which
you should either buy from Myford or
make yourself. These are: -

1. A closing nut which screws, complete
with the inserted collet, onto the lathe
mandrel nose.

2. An extractor sleeve for closing the
collets in order to insert them into, or
extract them from, the closing nut.

3. Anextraction push bar to extract the
collets from the extractor sleeve.

These 3 items are illustrated in Fig. 1.

The method of use is to push the collet,
tail first, into the extractor sleeve, closing
the collet and leaving the compressed
head sticking out of the sleeve. The
closing nut is then placed over the groove
in the head of the collet and the collet is
pushed out of the sleeve with the
extraction push bar to leave the collet
captive on the nut. The nut and collet are
then screwed onto the lathe nose as one
unit, ready for use. After use the collet is
removed from the closing nut in similar
fashion.

| had previously bought these 3 genuine
Myford items, but | made an additional
closing nut so that | can use the collets in
more than one machine at once. You may
like to consider making (or buying) these
items first as you will need them to test
your success when you make the collets.
The extractor sleeve and the push bar are
straight forward turning jobs, although the
extractor sleeve is a very deep bore and
should probably either be bored from each
end or bored on the cross slide, using a
boring bar between centres, using the
cross slide as a boring table. The
extraction push bar should be made in two
parts and either Araldited or Loctited
together. | shall describe the collet-closing
nut in more detail.

Collet closing nut
Cut a piece of 2 %in. Dia. bar of FC.M.5.
to 1 %in. length. Hold in the three-jaw
self centering chuck using the outside set
of jaws. Face the end and centre. Turn
the outside diameter down to 2in. for a
length of about %in. You could simply
clean up a length of 2in. bar if you wish, |
just happened to have lots of 2 %in. bar to
hand.

The Myford nose is threaded 1.125in. x
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5. Knurling the outside of the collet closing nut.

12 TPl so the next process is to bore out
the bar ready to screw-cut this thread. The
thread will pass straight through the nut
until we fit the washer. Drill a hole down
the centre to a depth of 1in. and then
increase the diameter of the hole with
successive drills until it is better to use a
boring tool. Bore the hole out to 1.018in.
Dia. for a depth of 1in., ready to screw-cut
the thread. Whilst you have the boring tool
in the toolpost, it is a good time to bore
the recess, which will take the washer to
hold the collet. Bore a recess 1.3in. Dia. to
a depth of 0.125in. Photo 4 shows the item
at this stage. We shall, later, make a
washer 1.3in. Dia. and 0.122in. thick to go
into this recess. The nut could be made in
one piece, with difficulty, but Myford
appear to make it in two parts and if it is
good enough for Myford, then it is
certainly good enough for me.

Cut a recess at the internal end of the
bored hole for about %in. axially and
taking the internal diameter of the recess
out to around 1.170" to give a good run-
out for cutting the internal thread. Set up
your lathe for cutting a 12 T.P.I. Whitworth
form thread and cut the internal thread. |
have a DRO and set the cross slide travel
to zero where | want to stop the thread.
Cut the thread either on slow back gear or
by hand. A 1in. travel on 12 T.EI. happens
very quickly!! If, like me, you have a 2 M.T.
false nose with a Myford thread, then use
this as a test for size, otherwise you may
have to remove the chuck, reverse, and try
the nut on the mandrel, making sure that
you do not disturb the screw-cutting gear

train and that the chuck goes back into the
same place exactly.

Once happy with the thread, clean up the
bottom of the washer recess with a boring
tool as it will hawve been burred over
during screw-cutting. Finish the shape
of the face of the nut to suit your
preference and knurl the outside diameter.
| used a knurling tool made from a
Hemmingway kit, as in photo 5 but | have
made an extended pair of arms to allow
the tool to knurl to around 3in. diameter.
Part off the nut to a length of 0.65in. as
in photo 6.

The washer is made from a piece of
1.5in. Dia. FCMS. | wondered about using
silver steel and hardening but as |
intended to silver solder the washer into
the nut, hardening would be difficult. Face
off, turn down to 1.3in. Dia. using the
closing nut as a gauge to get a good fit.
Drill and then bore a central hole to a
diameter of 0.629in. and to a depth of at
least %in. | bored mine to a depth of %in.
to be sure. De-burr and part of to leave a
washer of 0.122in. thickness as in photo 7.
| left mine 0.125in. thick and cleaned up
the reverse face. Please use outside jaws
and do not over extend the inside jaws as
in the picture.

Now you should degrease the two items
and silver solder the washer carefully into
the nut, taking care not to let the solder
run into the threads. | cheated and, being a
great fan of Araldite epoxy resin, |
clamped it up with (non rapid) Araldite
and cooked it at 60deg.C for 3 hours.
Despite the fact that the collet exerts
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8. Setting up to turn the Morse taper.

considerable end pressure on the washer,
the Araldite adhesive method has proved
perfectly serviceable. You should now
have a closing nut similar to the one
shown at the start of this article.

Making the collets

First, you must set up either your cross
slide or your taper turning attachment

to exactly the correct angle for a no.

2MT. This is approximately 3deg. and

if you have a DRO and a taper turning
attachment it is easy. A no. 2MT has a
taper of .04995in. on diameter per 1in. of
travel. Therefore with your taper turning
attachment set up, move your cross

slide to the right, then to the left a bit to
take up the backlash and zero the DRO.
Wind the cross slide left for 2in. using the
DRO as a guide and the reading on the

X scale should be 0.499. Keep adjusting
until you have got it right. The whole
success of this project depends on getting
this accurate. If you do not have a DRO

or a taper turning attachment, then set

up as follows. Chuck a scrap of bar in the
chuck and centre it. Support a no.2 MT
centre between this female centre and

the tailstock centre. Then place a dial test
indicator (DTI) in the toolpost, pressing the
foot against the no.2MT centre suspended
between centres, and wind either the
cross slide if you are using a taper turning
attachment, or the top slide if you are
using that, back and forth, adjusting

the settings until the DTl maintains a
constant reading on the scale. Photo 8
shows the set-up. If setting up this way,

it is imperative that the foot of the DTl is
EXACTLY at centre height.
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9. The cross slide feed screw needs 10. Turning the No 2 Morse taper.
disconnecting if you are using the taper
turning attachment. ®

!

1.018"—+

|-—1,01ﬂ

2
—1.62" ——
. 1.30" —]

L 13"

| [T

0.5"
Collet Closing Nut

ia 3.50" N

Collet Extractor Sleeve

+ 0.86"
1L0.64"

} 375"

0 _25"H

—

1.00”
0.62"

-

Collet Extraction Push Bar Fig. 1

39

@ 237007 14:39:26 ‘ |—



11. Reaming the back of the collet.

Making the double
collet blank

Cut off a length of either %in. FCMS or
silver steel according to your preference,
just over 4.7in. long. This will make two
collets face to face as shown in Fig. 2.
Chuck the piece of Steel in the three-jaw
chuck leaving about 2.5in. protruding.
Clean up the end, centre it and bring up
the tailstock. Measure 2.07in. from the
end and using a parting tool of between
0.125in. and 0.130in. width, cut a groove to
reduce the diameter to 0.590in. for
the width of the tool. Move the carriage
left for the width of the tool using the
dials/ DRO and then move the carriage a
further 0.09in. Cut a further groove at this
setting, which will be the waste part in
® the middle of the double collet. Note - if
the bar is longer than 4.7in. there is no
problem. If it is shorter, then you may be
cutting into the head of the second collet.
After turning the two grooves, reduce the
intermediate part between the grooves to
0.068in. diameter. This will become the
head of the collet. De-burr the edges of
both grooves.

Now set up for taper turning using the
previously set settings. If you are using a
taper turning attachment (TTA), then do
not forget to disconnect the cross-slide
leadscrew, as shown in photo 9 before
clamping the cross-slide to the taper
turning nut. If you forget to disconnect this
then serious damage may occur.

If you don't have a TTA then use the
cross-slide to put on the cut and the top-
slide to traverse the cut. If you have a TTA

12. Finishing a collet bore to size.

then use the top-slide to put on the cut
and the self-act to traverse the cut. | set
the top slide to 30deg. so that if | put a
0.010in. cut on the top-slide dial, this
would reduce the diameter by 0.010in.
(Sine 30deg. = 0.5 therefore 30deg.
reduces the effect of the top slide

dials to 50%). Turn the taper until the
diameter at the largest point (next to
the groove) is 0.704in. This
dimension is critical if the collet is
to work correctly and photo 10
shows the process. If you want
to judge the progress before the
taper reaches the groove, you
can try temporarily fitting a no.2
MT socket and noting how far it
goes on to the taper. Taking a cut of 4
thou, i.e. reducing the diameter by & thou
will allow the socket to move forwards by
0.160in.

When you have reached the diameter of
0.704in. at the big end, the taper is
finished size. However Myford reduce the
diameter of the first 0.75in. at the small
end by 12 thou so you should take a final
cut of 6 thou for %in. This reduced
diameter is useful as you can stamp the
size here without destroying the taper fit.
Mow proper engineers look away for a
moment, | finished off the taper by
covering the lathe bed and finishing
with fine emery paper, - sorry experts!!
Finally Drill the end of the taper to a depth
of %in. increasing sizes, until you arrive at
244in., then ream 12mm to the full 0.75in.
depth as shown in photo 11. Sorry for
the mix of metric and imperial, | just
happened to have a 12mm machine

Fig. 2
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FOR REASONS OF CLARITY, THE DRAWING DOES NOT SHOW THE
12 THOU DIA. REDUCTION AT THE SMALL END OF THE TAPER

THE TAPER SHOULD BE REDUCED IN DIA. AT THE OUTSIDE
END BY 0.012" FOR A DISTANCE OF 0.75"
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13. A finished collet showing
the stages in manufacture. ; ’

reamer. Myford seem to use "%in.,
which is 11.9mm. Deburr the end both
inside and out.

Now reverse the bar and cut the second
taper in the same way. To do this, remove
the bar from the chuck, remove the chuck
and insert the taper that you have just
created into the headstock mandrel, after
first scrupulously cleaning it and the
mandrel socket of swarf. Lightly tap home
with a soft hammer and if you have got
the taper correct, this will give ample drive
to cut the second collet on the remainder
of the bar. If not - then recheck your taper
settings and go back to GO as they say in
Monopoly. As a further check, Myford
collets, when inserted in the taper,
uncompressed and with the bore filled by
a bar, stick out of the taper giving a
distance of 0.240in. from the mandrel to
the collet groove on my lathe. My embryo
collets varied up to 20 thou. about this
standard, which is equivalent to 1 thou. on
diameter.

When you have cut the second taper,
reduced the small end and drilled / reamed
the end of the bar, you can part off the
collet and finish the front face, chamfering
the edge. The profile of the front face is
not important but Myford's collets look like
the one on photo 1. Tap the collet gently
from the mandrel using a ¥in. bar down
the mandrel bore being careful not to
damage the end. Put this blank on ane
side and finish the second collet in the
same way. Decide what size each collet
should be then drill and bore or ream to
size as shown in photo 12. Photo 13
shows the various stages of production
and shows a genuine Myford collet for
comparison.

Now - before you forget which size you
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15. A finished collet,
ready for use.

have bored, stamp the reduced part of the
taper with the size of the collet. | used
3/32in. number stamps to do this, which
seemed to be about the right size.
Perfectionists will no doubt, make up a jig
to hold the num ber punches in absolute
alignment. | simply took a short length of
1in. bar and turned %:in. axially at one end
down to %:in. diameter. | held this
mandrel horizontally in the bench vice
and placed the large bored tail of the
collet onto the reduced end. | found that
with care | could adequately stamp the
size on the reduced diameter of the collet.
ONE sharp tap with a hefty hammer
should do it - you do not get a second
chance.

Slitting the Collet

This really is the most difficult part of the
whole process as you are trying to index
six slots around a tapered object with
holes at each end. The six slots in the
collet should start ¥in. from the tail end

and travel completely through to the nose,

going right into the bore of the collet.
These slots should be 0.040in. or Tmm
wide. At first glance there seems to be
no way of holding the object for slitting. |
made a mandrel to fit into the rear 12mm
hole at the back of the collet. This was
made from a ¥2in. bar of mild steel and I
put a very gradual taper on the end down
to 12mm dia. | mounted this horizontally
on the milling machine table using a
dividing head. The back of the collet can
now be tapped onto the tapered mandrel
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16. Slotting a hardened collet with a grinding wheel.

holding it for slitting.

The vibration of slitting the collet
would undoubtedly shake the collet loose,
so | mounted a toggle clamp to push
the collet onto the mandrel as in photo 14.
I tried various methods of slitting these
collets but owners of a good milling
machine with a powerful slow speed
may find it easier than | did. | have a
Wabeco mill, with an electronic speed
control, which is great, taking the spindle
speed down to 180 RPM. However at
this low speed, the electronic speed
control gets very “lumpy” when using a
large slitting saw. My first attempt was to
mount the collet to the right of the
saw and saw into it from the left. However
when several slits have been cut, the
“fingers” of the collet can move and
pull outwards into the teeth, with the
stress of sawing. This leads to a situation
similar to “climb milling” with a vicious
jab of the saw, so | decided to reverse
the set-up as shown in photo 14. The
method that | used was to saw a shallow
groave for the full length required
(axially). The table traverse is then
returned and the saw moved deeper
{radially) before traversing the table along
the full slot again. This worked well,
although, after making the first collet, |
purchased two small slitting saws, 30mm
dia by 1Tmm thick. These worked much
better on my mill.

After slitting, you need to sit down with a
set of needle files and carefully de-burr the
edges of the slots, both on the bore of the

collet and on the outside taper. My ford
collets are black around the rear-reduced
portion of the taper. | blacked mine with
some gun black - obtained from the local
gunsmith. It makes not a scrap of
difference to the functionality, but so much
more satisfying to see that they look just
like “the real thing™! Photo 15 shows the
finished collet.

Considerations for collets
with small bores

As you make collets in the smaller sizes, it
is necessary to reduce the number of slots,
as otherwise you destroy all the gripping
surface of the collet. For example: - a %in.
collet has an internal gripping surface of
0.125in. x 22 + 7 = 0.392in. circumference.

Six slots of 0.040in. width would remove
0.24in. of the gripping circumference, so it
would be prudent to reduce the number of
slots to four. Reducing perhaps to three for
the smaller sizes.

Silver steel and hardening

| personally have decided to stick with
free cutting mild steel for all my collets.
They seem perfectly serviceable and

are easier to make than hardened silver
steel collets. Making them in silver steel
and leaving them soft may prove to

be a little stronger. | do not have suds
coolant on my machines, as | do not like
the rust-making properties when left for
long periods in the slideways. If you have
suds facilities and can flood the work with
coolant, then you may have more success
than | did, but | will document my findings
anyway.

Making the item in silver steel proved no
problem up to the point of slitting. | had to
be careful of my machine speeds so as not
to heat up the work too much and work
hardening the item. Slitting the item
proved to be very hard on the slitting saw,
but would probably be much easier with
suds coolant.

| heated the finished item in a kiln to
770deg.C and quenched vertically in cold
water. Unfortunately there was
considerable distortion, most probably
aggravated by picking up the item with
tongs. In the second attempt, | hardened
the collet after boring to size but before
slitting. After quenching, the item
was tempered at 230deg.C inthe
domestic tempering device (oven), prior to
using it for the Sunday lunch. The lunch
was great and the collet looked good also.
After cooling (and lunch), | mounted it on
the mill and proceeded to slitit using a
38mm grinding disk obtained from
Proops. Photo 16 shows the process. It
works, but takes a desperately long time,
especially without coolant, as| had to keep
letting the job cool so as not to soften it. |
was grinding 0.75mm deep on each pass
and used a powered feed of 18mm per
minute. This was VERY slow. Other more
experienced engineers may have much
better methods of doing this, but | have
decided that | shall stay with mild steel.
Sorry for the mixture of Imperial and
metric measurements, but my mill has
Metric dials.

This was a challenging, and time
consuming, project to make, but left me
with a useful set of collets that | could not
have afforded to buy. As always with tools
that you have made yourself, it is a joy @
to use them. et
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UNIMAT 3

AUTO FEED

BELT LOOPER

wners of the Unimat 3 will

know that there is no problem

removing the drive belt from

the auto-feed drive pulley. No

doubt many like myself, will
also flip the belt off the auto-feed pulley
and leave it to trundle around on the lathe
mandrel, rather than take the trouble to
remove the lathe drive belt and pulley,
whenever the attachment is unlikely to be
used for any length of time. Replacing the
belt when required however is much more
of a fiddling task, made even more difficult,
by the pulley guard of the auto-feed.

After seeing a tool as supplied with a
small vacuum cleaner, for replacing its belt,
it was thought that something similar
might also be made for the auto-feed. This
proved to be unsatisfactory as apart from
not being able to see what one was doing,
there was also insufficient room within the
lathe pulley housing to manoeuvre the
tool. After a little thought, it was decided
that rather than have a separate tool,
perhaps the tool could become an
addition to the pulley on which the belt
was to be placed. The result being, that
now the belt can be fitted by feel, with no
tool to lose or fiddle about with.

At the rear end of the drive pulley worm-
gear shaft, is an attachment similar to a
snail-cam, which seems to be an apt title
for this item. When the drive belt is to be
fitted, it is guided with the finger onto the
hook of the snail-cam whilst the knob is
being turned. As turning continues, more
of the belt is collected and in turn drops
into the groove of the drive pulley. For
turning, a knob is fitted to the front end of
the shaft and as this will be revolving
whenever the lathe mandrel is turning and
the belt is attached, a clutch has been
incorporated within the knob. When the
shaft is revolving, the clutch is disengaged
and the knob can, for example, be held
safely with a minimum amount of
resistance. Turning the knob when the belt
is to be fitted, will allow the clutch to
engage and give a positive drive to the
worm-gear shaft and so to the snail-cam.
If the individual is not quite so safety
conscious, then perhaps the clutch could
be eliminated and a smoother knob that
might not cause injury fitted instead.

Remove the auto-feed from the lathe and
under the part of the casting next to where
the lead-screw fits, there is a small grub
screw. Carefully remove the screw
followed by a spring and a steel ball. This
will save you from wondering what it was
that flew across the workshop when the

42
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Maurice Rhodes eases his belt on

1. The completed feed belt looper.

next items, the cover and actuating knob
are removed. Below and at right angles to
the worm-gear shaft, is a retaining pin,
which should be punched through from
the outside of the housing. Remove the
worm-gear shaft and clean off the grease.

My own lathe has a saddle stop fitted
under the headstock, with a stop-rod
extending past the auto-feed attachment,
so it was necessary to turn some of the
auto-feed drive pulley down so that the
snail-cam would not foul against the stop-
rod. With the worm-gear shaft set in the
lathe chuck, drill and tap each end for 6ba
or similar size screws.

Starting with a 6mm length of ¥in.dia
mild steel, face off both ends in the chuck
and drill through No 32, then countersink.
With a boring tool, remove the centre to a
depth of 4.5mm and a diameter of approx

12mm. Remove the piece from the chuck
and set it sideways in the milling vice and
using a 3mm end mill, cut the slot for the
forming of the hooked portion of the snail-
cam. Secure the cam to the worm-gear
shaft, then with the shaft mounted in the
lathe, turn down the cam to match the
diameter of the pulley. Using a small
hacksaw and files or whichever method
you prefer, cut and finish the upper edge
to form a spiral, taking up the full
circumference, except for a short parallel
length where the hook will be shaped.
Reassembly of the auto-feed, means that
except for the spigot which is of a small
enough diameter to pass through the
casting, the other components must be
made removable and so the centre for the
clutch is keyed to the spigot. With the
clutch fitted over the spigot, a hole is
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worm-gear shaft. There will be times
when the clutch will be in a position where
the roller will not 'bite’ and extra turning
of the knob will be required. Fitting a
second roller is the probable cure, but
these occasions are few and it hardly
seems worth the extra work, together with
the possibility that the clutch may not
release quite so freely. A countersunk
screw, which tightens against the screw
that holds the spigot to the worm-gear
shaft, keeps the knob in place and is just

of a length to allow the knob to turn
clockwise, without turning the worm gear.
With everything completed, replace the
shaft and renew the grease in the auto-
feed attachment before replacing the
cover etc.

Having solved the problem of re-fitting
the belt, somewhere to keep it when it is
not in use would be better than leaving it
to trundle around, as mentioned earlier, so
a home for it was devised. My lathe has
been modified with an alternative motor
and drive arrangement to the one that was
supplied when purchased and
unfortunately the pulley cannot found, but

2. The component parts of the feed belt looper.

drilled in the two parts, a piece of rod is
secured to the spigot and the clutch made
to slide over it. When finally fixing the
spigot, the screw or studding will need a
thread sealer to prevent it being
unscrewed when the knob is being turned
anti-clockwise. Also, leave enough room
for the screw that holds the knob in place.

There is probably some calculation for
the dimensions of the clutch assembly, so
the measurements arrived at are most
likely by chance, but as they work

successfully, what does it matter. A piece
of mild steel is used for the clutch roller.
Silver steel was tried but not did appear to
release quite so freely. Mill the clutch
centre, to the same depth as the diameter
of the roller, then draw the cut-away
portion on a file, until the knob, which is
also the other half of the clutch, with roller
included, turns freely in a clockwise
direction. Turning the knob anti-clockwise
should, almost immediately, cause the
roller to wedge in the cut out and turn the

from the diagram in the machines manual,
there appears to be nothing that would
prevent the same holder from being fitted
to an unmodified machine.

Basically the holder is a pulley, with a
groove deep enough to take the belt
without causing any tension to the belt and
with one high side to fit against the lathe
drive pulley with the other side just high
enough to keep the belt in place. A 14 mm
hole is bored to clear the threaded section
of the lathe mandrel, with the counterbore
to clear the larger section. The holder is
then mounted between the drive pulley
and the shoulder of the mandrel.
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A SIMPLE

ELECTRONIC
EDGE FINDER

his article is about a very simple

and inexpensive electronic

circuit that will light a LED

(light emitting diode) when the

cutting tool touches the work. |
made one of these several years ago and
have found it to be quite useful on both
my mill-drill and my lathe. It differs from
commercially available edge finders in
that with those, you have to remove the
edge finder and replace it with the cutting
tool. Here the cutting tool makes the
contact.

The basic circuit is shown in fig 1. Things
have to be arranged so that the points
labeled 1 and 2 are connected when the
tool touches the work. Then, provided that
the switch is closed, the LED will light up.
The formula for calculating the resistor
sizeisR=(VIN - VLED)/ ILED

There are several choices for the LED
colour and VLED will vary with this choice.
This can be taken to be 1.7 volts for a
standard red LED. For more on VLED for
different colour LED's, as well as other LED
basics, see www.theledlight.com/LED101.
html for more information. ILED is
typically 20 milliamperes and a standard
9-volt battery is convenient to supply VIN
for this application. With these values the
formula gives
R=(9=1.7)/.02 =365 ohms.

The nearest standard value in the 5%
resistor series is 360 ohms, and soa %
watt, 360 ohm, 5% resistor will do fine.
Either carbon or metal film resistors are
suitable. A % watt resistor is sufficient, but

Bill Barlow touches on his work

if a resistor with a higher wattage rating is
at hand, say a ': watt or even 1 watt, it will
work perfectly well. Two watt and larger
power ratings get to be inconveniently
large in physical size.

LED's have one lead shorter than the
other and there is also a flat place on the
rim. These both mark the cathode, the lead
that goes to the negative side of the
battery when points 1and 2 in Fig 1 are
connected. Fig 2 shows which is the
cathode and which is the anode on the
standard circuit diagram symbol for an
LED. The symbol is that of a plain diode
with the two little arrows added to
represent the emitted light.

So how does one arrange it so that
points 1 and 2 get connected when the
tool touches the work? The trick is to
electrically insulate the tool post on the
lathe (or the vise on the mill-drill) from the

rest of the machine. Fig 3 shows this
schematically. The crosshatched area
represents insulating material. | had a
large Teflon washer lying around, so that's
what | used for this purpose. Any handy
insulator should work, just be sure itisn't
too thin because it could get bypassed by
piled up swarf, or even punctured. It can
be seen in photo 1, along with the rest of
the items with the exception of the
resistor.

The resistor is hidden up inside the
bottom side of the hole in which the LED is
mounted. The LED is mounted in a small
scrap piece of oak, the switch is mounted
on a small scrap of aluminium screwed to
the oak, and the oak is bolted to the quick
change tool post via a tapped hole that
was already there, hence a bolt that is far
larger than needed. The battery is held in
place with a small piece of Velcro. You can
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3. Plasti Dip was used to
insulate the centre stud and
the varnish was used on the
milling vice.

4. Fiberglass washers where placed under
the vice.

improvise your setup to suit your
individual machine. My tool post is
mounted on a boring table, so | used the
large metal washers to adjust its height.
There are Teflon washers visible under the
topmost nut and between the tool post
and the topmost metal washer. Photo 2
shows the insulation on the center post of
the tool post. Photo 3 shows the material
used for this, the Plasti Dip. Some tubing
of the right diameter, or even electrical
tape, would work just as well.

Insulating the vise on the mill-drill is also
quite easy. | put half a dozen fiberglass
washers on the table and then set the vise
on them, see Photo 4. (Editors note - A
sheet of PCB board placed copper side
down would make a nice flat insulating
surface.) There is a real problem on the
mill-drill with swarf piling up and bridging
the insulation, thus making the LED light
all the time. | solved this by spraying the
sides and bottom of the vise, but definitely
not the jaws, with a clear insulating
varnish, which is shown in Phote 3 along
with the Plasti Dip.

Photo 5 shows the mill-drill with the LED
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5. The edge finder lit up on the milling 6. The battery showing the wires running
machine. down to the resistor and the LED.

7. The coiled wire lets the table move without breaking the wire.
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lit. The Teflon washer under the vise hold
down nut is also visible. If] had itto do
over, | would probably locate the LED next
to the digital readout because one is
usually trying to see them both when
setting things up. Photo 6 shows the
battery and a wire running down from its
positive side to the resistor and the LED,
(point 1 on the circuit diagram). Some
standard two conductor telephone wire
can be seen leaving the negative side of
the battery, where it then goes to the
switch and from there to the vise.

| used this because | had some handy,
although only one of the conductors was
needed. The coiled section of telephone
wire, visible in Photo 7, allows for the table
to move without breaking the wire. The

other coiled section, visible in Photo 8, 8. The wire is attached to the vice by a screw.

serves no practical purpose but was just

readily available. Straight, uncoiled wire . ' 9. The small
would have done just as well. In Photo 7, W amount of
the wire can also be seen running up components
through an existing hole to go to the switch required.

and then back down to the back of the vise.
The switch can be seen in the upper left of
Photo 7. | had to drill a hole to mount the
switch. Photo 8 shows the connection to
the vise. This is point 2 in the circuit
diagram. There is a quick disconnect
terminal there in case the vise needs to be
removed from the table for some reason.
Photo 9 shows all the parts that make up
the circuit, not including the wires and
insulators. The little black thing at the
upper left is a LED holder. | have found the
point at which the LED lights to be quite
repeatable as long as the touch point
is approached very slowly. | hope
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THE MODEL ENGINEER EXHIBITION
7th - 9th September 2007 Ascot

ENTRY NO. OFFIGE USE ONLY

Please return completed form to:
Model Engineer Competition,

9 Tranmore Lane, Eggborough,

E. Yorkshire DN14 OPR

ENTRY FORM - COMPETITION & LOAN MODELS GLASS | ENTRY NO.

PERSONAL DETAILS (Please print)

Surname Forename(s) Age:

Address

Post Code:

Home Tel No Daytime Tel No

Model Club or Association

Have you entered before? (Y/N)

Do you purchase or subscribe to a Magicalia Publishing Ltd magazine? (Y/N)

How many years have you been a modeller?

Mail Qrder Protection - please tick this box if you would prefer not to receive mail from other companies which may be of interest to you _J

MODEL DETAILS - PLEASETICK BOX IF MODEL IS FOR LOAN [ |

Entry Class (competition entries only)

Model Title (to be used for catalogue and display card)

Model Description

Model Scale Length Width Height Weight

Type of construction

Parts not made by you and commercial items

Have you supplied a photograph? (Y/N)
Are you supplying Judges Notes? (Y/N)

Value of Model (Magicalia Publishing Ltd will not insure the model unless a value is entered) £

Name and address of your local newspaper

N.B. Please make a copy of this form and any photographs enclosed for your own reference.
Please note that Magicalia Publishing Ltd will not accept liability for any loss of documents or photographs submitted with this form.
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To help you get the best from
The Model Engineer exhibition

These notes are written purely for guidance. Full information is contained in the Competitors’ Information booklet which is sent to every
entrant as part of the information package. If you have an item and are unsure as to the Class into which it should be entered, leave that
section blank and we will take care of it. The Judges have the right to move arny competition exhibit into another class if they feel that by
doing so its chances of gaining higher marks or a more appropriate award are improved.

f the item is offered as a Loan exhibit please indicate this

by writing Loan on the form in the box identifying the Class.

Loan models are not judged but carry all other privileges
associated with competition entries,

Part built models are particularly welcome in the Loan
Section; visitors like to see work in progress, and entry does
not preclude the item being entered in competition wihen
completed.,

The classes listed below are those associated with

n model er i

Club exhibits

Where a club is exhibiting, each model should be entered an
a separate entry form and clearly identified as a club exhibit
by entering Loan/Club in the class section box. This ensures
that we have a full record of all models on display during the
show and facilitates matters of administration and insurance,

Additional forms

If you do not wish to deface your copy of the magazine we are
happy to receive photocopies of the entry form, one for each
model. We will be pleased to send out extra forms if required,
50 if you know of a modeller who is not a reader of one of

our magazines but who you think may wish to participate,
please advise them to contact our Exhibitions Office, or simply
photocopy the entry form for them,

The success of the show depends largely on the number
of models on display. Your work could well be the stimulus
which inspires someone else to start in the hobby. There can
be no doubt that this event is our showcase on the world of
modelling in all its aspects. Every modelling discipline needs
more and more participants, and it is by displaying not only
the créme-de-la-créme, but also examples of work of a more
achieveable standard, that people are encouraged to join imto
the wonderful world of modelling, in whatever aspect.

W look forward to seeing a sample of your work at
the show!

Engmeenng Section
Hot air engines.

k2 General engineering models (including stationary and
marine engines).

A3 Internal combustion engines.

A4 Mechanical propelled road vehicles (including
tractors).

A5 Tools and workshop appliances.

A6  Horological, scientific and optical apparatus.

AT General engineering exhibits - not covered by
the above

Railway Section

Bi Working steam locomotives 1° scale and over,

B2 Working steam locomotives under 1" scale.

B3 Locomotives of any scale, experimental, freelance or
based on any published design and not necessarily
replicas of full size prototypes, intended for track duties.

B4 S hbuilt model | tives of any scale, not
covered by classes B1, B2, B3, including working
models of non-steam, electrically or clockwork
powered steam prototypes.

B5 S hbuilt model |
seale) and under.

B6 Kitbuilt model locomotives gauge 1 (L0mm scale)
and under.

B  Scratchbuilt rolling stock, gauge 1
(10mm scale) and under.

B8  Kitbuilt rolling stock, gauge 1
{10mm scale) and under.

B9 Passenger or goods rolling stock, above 1" scale.

B10 Passenger or goods rolling stock, under 17 scale.

B11 Railway buildings and lineside accessories to any
recognised model railway scale.

B12 Tramway vehicles.

gauge 1 (10mm

Marine Models

C1  Working scale models of powered vessels (from any
period). Scale 1:1 to 1:48

C2  Working scale models of powered vessels (from any
period). Scale 1:49 to 1:384

| ‘ ME Comp.indd 2

C3  Non-working scale models (from any period). Scale 1:1
to 1:48

C4  Non-working scale models (from any period). Scale 1:49
to 1:384

C5 Sailing ships and oared vessels of any period - working.

C6& Sailing ships and oared vessels of ary period - non-
working.

C'rl' N 1 I A finet Imbdais' 3ol
hydroplanes.

C8 Miniatures. Length of hull not to exceed, 15in for 1:32
scale, 12in for 1:25 scale, 10in for 1:16 scale; 8in for
1:8 scale, No limit for smaller scales.

C9  Forany model boat built from a commercial kit.
Before acceptance in this class the kit must have
been readily available for at least 3 months prior to the
opening date of the exhibition and at least 20 kits must
have been sold either by mail order or through
the retail trade.

Scale Aircraft Section
Scale radio control flying models

DZ Scale flying control-line and free flight

D3 Scale non-fiying models, including kit and
scrateh-built

Dd  Scale flying radio controlled helicopters:

Model Horse Drawn Vehicle Section

G1 Carriages & other sprung vehicles.
(Omnibuses, trade vans etc.) Wagons, carts and
farm implements. Caravans.

Junior Section

J1  Forany type of model, mechanical or engineering work,
by an under 14 year old.

12 For any type of madel, mechanical or engineering work,
by an under 16 year old.

J3  Forany type of model, mechanical or engineering work,
by an under 18 year old,

All entries will be judged for standard of craftsmamship,

regardless of the modelling discipline, i.e. a boat will not

be competing against a military figure. Providing a model

attains sufficient marks it will be awarded a gold, silver or

bronze medal.

Model Vehicle Section
Non-working, cars, including small commercial vehicles
(e.g. Ford Transit) all scales down to 1/42.

K2 Non-working trucks, articulated tractor and trailer units,
plus other large commenrcial vehicles based on truck-type
chassis, all scales down to 1/42.

K3 Non-working motor bikes, including push bikes, all
scales down to 1742,

K4  Non-working emergency vehicles, fire, police and
ambulance, all scales down to 1/42.

K5  Non-working vehicles including small commercial
vehicles (e.g. Ford Transit,) scale from 1,/43 or smaller.

K6 Any available body shells ineluding Concours, in any
scale or material, to be judged on appearance only.

K7 Functional model cars/ vehicles which must be able to
move under its own power of any type, Can be either
free-running, tethered radio controlled or slot car, but
must represent a reasonable full size replica.

DUKE OF EDINBURGH
CHALLENGE TROPHY

Rules and Particulars
The Duke of Edinburgh Challenge Trophy is awarded to
the winner of the Championship Award at the Model
Engineer Exhibition.

2. The trophy remains at all times the property of
MAGICALIA PUBLISHING LTD.

3. The name of the winner and the date of the year in
which the award is made will be engraved on the trophy,
which may remaim, at the discretion of MAGICALIA
PUBLISHING: LTD., in his/her possession until required
for renovation and display at the following Model
Engineer Exhibition.

4, Any piece of model engineering work will be eligible for
this Championship Award after it has been awarded, at
The Model Engineer Exhibition,
a Gold or Silver medal by MAGICALIA PUBLISHING LTD

5. No model may be entered more than once.

6. Entry shall be free. Competitors must state on the entry

(a)That exhibits are their own bona-fide work.
(b) Any parts or kits which were purchased or were not
the outcome of their own work.
(c) That the model has not been structurally altered
since winning the qualifying award.

7. MAGICALIA PUBLISHING LTD. may at: their sole discretion
vary the conditions of entry
without notice.

COMPETI'I'ION RULES
Each entry shall be made separately on the official form
and every guestion must be answered.

2. Competition Application Forms must be received by the
stated closing date. LATE ENTRIES WILL ONLY
BE ACCEPTED AT THE DISCRETION OF THE
ORGANISERS.

3. Competitors must state on their form the following:
(a) Insured value of their model.

(b) The exhibit is their own work and property.

(c) Parts or kits purchased.

(d) Parts not the outcome of their own work.

(e) The origin of the design, in the case of a model that
has been made by more than one person.

NOTE: Entry in the competition can only be made by one of

the parties and only their work will be eligible for judging.

4, Models will be insured for the period during which they
are in the custody of MAGICALIA PUBLISHING LTD.

5. Ajunior shall mean a person under 18 years of age on
December 31st in the year of entry.

6. Past Gold and Silver medal award winners at any of the
exhibitions promoted by MAGICALIA PUBLISHING LTD.
are eligible to re-enter their model for the *Duke of
Edinburgh Challenge Trophy'.

Past winmers at any of the exhibitions promoted by
MAGICALIA PUBLISHING LTD. will not be aligible for
re-entry into the competition unless it has been
substantially altered in any way.

7. MAGICALIA PUBLISHING LTD reserve: the right to:

(a) Transfer an entry to a more appropriate class.

(b) Describe and photograph any models entered for
competition or display and to make use of any such
photographs and descriptions in any way they may
think fit

(c) Refuse any entry or model on arrival at the
exhibition and shall not be required to furnish a
reason for doing so.

8. Entry into the competition sections is not permitted by:
(a) Professional model makers.

(b) Anyone who has a financial interest in the direct
supply of materials and designs to the public.

NOTE: If unsure, please contact the Competition organisers

prior to the show.

9,  The judges’ decision is final. All awards are at the
discretion of the judges and no comespondence
regarding the awards will be entered into.

10. Exhibitors must present their model receipt for all
models collected at the end of the axhibition and sign
as retrieved.

11. The signed release for each model must be presented to
security staff when leaving the exhibition complex with
display model(s) after the close of the exhibition.

IMPORTANT NOTE: PLEASE MAKE GOPIES, INCLUDING
PHOTOGRAPHS, OF ALL INFORMATION RELATING TO YOUR
MODEL, AS MAGICALIA PUBLISHING LTD WILL NOT ACCEPT
LABILITY FOR ANY LOSS.

CLOSING DATE 24TH AUGUST 2007
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9 September 2007 » Ascot Racecourse

Possibly the greatest collection of

models ever assembled under one roof!

Dr Bradbury Winter’s famous Stephenson’s Rocket 15,000 - 20,000 hours work to produce this outstanding and
unique model in silver from the 1930s.

Bill Connor’s motorcycle engines. Winners of numerous gold medals, these are the pinnacle of I/C engine modelling.

The Cherry Hill Collection. All of Cherry’s models for the last 30 years will be on show - gold medal winners, and winners or
runners up for the prestigious Duke of Edinburgh award - the top accolade in model engineering.

Ron Jarvis. Awonderful collection of Gold and Silver winning models of the earliest days of steam. The latest model will be
on show for the very first time.

Ayesha - the locomotive that launched the hobby of model engineering to the general public, a number of these models
will be on display alongside the LBSC original of “Battle ofthe Boilers’ fame.

SMEE Collection. Reflecting 100 years of association with the Model Engineer Exhibition, encompassing the historical,
contemporary and future. SMEE will also be operating a ground level railway for youngsters of all ages!

Anthony Mount « Roy Darlington « Nederlandse Vereniging Van Modelbouwers « Nemett
Peter G Smith Collection » Herbert Stumm Collection » Edgar T Westbury.

Display of many of the designs from the great contributors to Model Engineer over the last century: Martin Evans,
John Haining, George Thomas, Tubal Cain, Don Young, Stan Bray, Dave Lammas, John Radford, Bill Hughes,
Len Mason, George Gentry, etc, etc

Many many other attractions to numerous to detail:

Boat pool « Over 1,000 models on show « 7.25" Ground level railway track « Club stands
Unique models « Trade stands » 10.5” Gauge Assn » 7.25” Gauge Assn » Gauge One Assn
Gas Turbine Builders Assn = 1/C Engine Group

For up to date information on the attractions at the centenary Model Engineer exhibition please goito our
website: www.model-engineer.co.uk
Further details will be published in future editions of this magazine. A SPECIAL! z
. dvance ticket | [

Price - Jysg '

(Al 7
: i - | One-day ticket ty,
nuxnz ol = | p—_— HURRY! OFFER ENDs:

23.08.07 .

“www.model-¢ englneer co.uk

All at ons and featu e correct at the time of going to p b ‘ ¢ or amendment without not
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TRADE COUNTER

Please note tat, unless otherwise stated, Trade Counter items have not necessarily been
tested. We give news of products and services which have been brought to our attention

and we we consider may be of interest to our readers.

Myford Series 7 Manual by lan Bradley

This book has been out of print for about 10

years.
A few months ago, | visited Chris Lloyd of
SERIES 7 MANUAL Special Interest books in Poole. During our

chat, | mentioned lan Bradley's Myford lathe
book. He said there was no intention at that
stage of reprinting it.

You can imagine my surprise when |
received a copy through the post in mid July
saying the book had been reprinted.

This is a welcome addition to any Myford
owner's workshop. Copies change hands on
Ebay for up to £50 each.

The book runs through the basics of a
Myford lathe and then tells you about
installing and levelling it. Lathe tool selection
and regrinding are covered in detail followed
by how to mount work in the lathe.

General turning, drilling and boring are
covered as well as threading and sereweutting.
Milling, gear cutting, and taper turning each
have their own section, as does repetition
work.

Drawings are given for a back toolpost
together with accessories. There is a section on
useful formulas and tables and the book
concludes with lubrication charts for the ML7,
The ML7R and the Super 7 lathes.

All In all, a very useful book which will find a
home with most Myford users.

The book is available for £7.95 + £1.95 post
and packing from Special Interest Books,
Stanley House, Fleets lane, Poole Dorset BH15
3AJ. Tel: 01202 649930 or order from customer
services at Magicalia. It should be available
from www.myhobbystore.com as well.

G.L.R. Distributors Catalogue
and price list no. 30.

Blackgates
Engineering

Umit 3, Gresley Close,
Drayton Fields Inclustrial Estate
Daventry, Northamptonshire NN11 8RZ
Modebmakers & Engineers Supplics & Services

G.L.R. supply castings for over 40 different steam
locomotives. Including some of the relatively
unknown ones by LBSC. Laser cut frames can be
supplied for any loco you are building. There are
also 4 stationary engine kits and a vertical boiler
kit available.

They can supply a wide range of stock metal
sizes in a variety of materials. Screws of all types,
roll pins rivets and snaps are listed. The catalogue
lists a range of tension and compression springs,
Sievert soldering and brazing equipment,
adhesives and sealants. Drills, reamers, end mills
and slot drills are all listed. Tip tools, angle plates
and various small hand tools can be found.

Lots of machine accessories are shown
together with machine vices and rotary tables.
For the steam enthusiast, there are several pages
of steam fittings. Electro plating kits and metal
blacking kits can be supplied. Finally, there is a
wide range of taps and dies.

G.L.R. Distributors Ltd, Unit 3, Gresley Close,
Drayton Fields Industrial Estate, Daventry,
Northamptonshire, NN11 8RZ. Tel: 01327 878988
email peteglr@btopenworld.com web site
www.modelmakingsupplies.co.uk

Mallard Metal Packs Limited

Mallard supply a wide range of metals

in packs or cut to length. Brass,

bronze, copper, steel, steel box section,
stainless steel, silver steel, gauge plate
and cast iron are listed.

Plastics are available and also, very
useful, is a range of nickel silver sheet
and small diameter bar. The listings are
very comprehensive and wide ranges of

sizes are stocked. They also do a range
of taps and dies. The price list runs to
34 pages + a few useful conversion
charts.

Mallard Metal Packs Ltd. 53 Jasmin
Croft, Kings Heath, Birmingham, B14
5AX. Tel: 0121 6240302 email sales@
mallardmetals.co.uk web site
www.mallardmetals.co.uk

Blackgates list almost 50 steam
locomotives, 5 traction engines and

a stearn wagon. A full range of Stuart
Turner engines are in stock.

They supply plenty of castings to
make workshop equipment including
castings, drawings and the motor to
make a ‘Stent’ tool and cutter grinder.
They stock Arrand Engineering taper
toeling and also taols, materials, steam
fittings and accessories.

Blackgates Engineering, Unit 1 Victory
Court, Flagship Square, Shawcross
Business Park, Dewsbury, West
Yorkshire, WF12 7TH. Tel: 01924 466000
email sales@blackgates.co.uk Web site
www.blackgates.co.uk
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Polly Model Engineering
incorporating Bruce Engineering

The College
Engineering
Supply

As well as supplying the Polly range of live steam
engines, a wide range of steam fittings and useful
small items are stocked. Bruce Engineering are
fairly well known, having supplied small hones to
model makers for years.

However, the most useful thing for the stationary
steam enthusiast is the wide range of Anthony
Mount steam engine casting sets available. A quick
count through the catalogue revealed 23 different
steam engines from the Anthony Mount stable.
This should be more than enough to keep the
average enthusiast busy for the rest of his life. As a
bonus, Bruce Engineering also supply the Stuart
range of steam engine castings.

Polly Engineering Ltd, Bridge Court, Bridge Street,
Long Eaton, Nlottingham, NG10 4QQ. Tel: 0115

9736700 email sales@pollymodelengineering.co.uk u iy whl o ook o, why g
web site www.pollymodelengineering.co.uk

Nhrmegh e iemarly e o 4 sl cwder service &0 Mokl Engiwers.
LS Tt

Pieasr Nowe'! e 0 dhe: bogh cont of musl omer admnestranon, ooders ae
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Camden Miniature Steam Services e e

We are looking at the book catalogue here although I think
Camden do castings as well. The catalogue is an A4 size 98-
page affair, printed in colour and packed with the widest
range of hobby books you can imagine. | can't list all the
books much as | would love to so | will pick a few at random
to tell you about.

There is a range of model engineering books and videos
by Rudy Kouhoupt now sadly no longer with us. Dave
Gingery's books about building workshap machines are in
there, as well as the Machinist's Bedside Readers by Guy
Lautard. The Model Engineers Workshop Manual by George

| picked the College engineering
catalogue up at Harrogate this year.
They do a wide range of basic
castings to make your own workshop
equipment. Wide ranges of materials
are available.

They also stock ‘test foam' for
proving CNC programs. This is probably
polyester resin foam if it is the same

@ Thomas is listed, no need to pay silly Ebay prices for this as | used to use. It is quite dense and @
anymore. There are a lot of “Shop Wisdom® books from can be put into a vice and machined.
various people as well. The beauty of it is that it has no real

Building the Bentley BR2 Rotary Engine is a book | was not g
aware of until | saw it in the catalogue. There is a section devoted to foundry work; another it will not break the cutter. (Unless of
section is about hot air engines and yet another is about stationary engines. Well, you get course, you hit the vice jaws or machine
the picture and we are still only a third of the way through the catalogue. table.

The catalogue itself is well worth a read, even if you have no intention of buying a book. The College Engineering Supply, 2
Go on, | dare you to read it without buying a book. It would be easier not to chew a fruit Sandy Lane, Codsall, Wolverhampton,
pastille. WV8 1EJ. Tel: 0845 1662184 Email

Camden Miniature Steam Services, Barrow Farm, Rode, Frome, Somerset, BA11 6PS. sales@collegeengineering.co.uk web
Email orders@camdenmin.demon.co.uk web site www.camdenmin.co.uk site www.collegeengineering.co.uk

strength. If you program a wrong move,

Proops Brothers Lid Milton Keynes Metals

MKM have sent me their latest
model making and casting
catalogue. | was pleased to
see a range of metals starting
at the very low sizes that can
be hard to obtain. Hexagon
bar for instance, starts at just
#in. across flats and brass
starts at ¥sin. square.

The usual taps and dies,
drills and reamers are listed as
are end mills and slot drills.
They also do a range of
whitemetal and pewter ingots
for casting models as well as
vulcanisers, silicone rubber
and melting pots. Milton

" Proops Brothers has been
around for many, many years
although | don't think it is still
the same company as it
originally was. They offer a 70
page well printed catalogue
packed with items for the
modeller and model engineer.

They do a nice Oxy Butane/
Propane brazing kit with 2
different size bottles together
with a range of accessories.
What surprised me was that
W wweproopebretmere sons they also do swivel angle

J—T plates, rotary tables and very
i} reasonably priced magnetic

chucks. {6in. x 12in. is only

£95). Although aimed primarily at the model maker, (Editors
opinion,) it still has a lot to interest the model engineer.
Proops Brothers Ltd, Technology House, 34 Saddington
Road, Fleckney, Leicester, LES 0AW. Web site
www.proopshrothers.com

Keynes Metals, Unit 2A, Ridge
Hill Farm, Little Horwood
Road, Nash, Milton Keynes,
Bucks, MK17 0EN. Tel: 01296 713631 Email sales@mkmetals cO0.
uk web site www.mkmetals.co.uk
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Please send your letters to Scribe A Line (or Readers” Tips), The Editor Model Engineers’ Workshop, Magicalia

Publishing Ltd., Berwick House, 8-10 Knoll Rise, Orpin

n, Kent, BR6 OEL or e-mail to david.clark@magicalia.com and

you will have the chance to win a book. Please remember to include your name and address with the letter and also in
the email. | normally answer letters where necessary but a lot just get put in a lefter tray (after reading them) ready to

insert in Scribe A Line so please be patient. Emails are normal

answered very quickly although please allow at least

12 hours for reply. | have a copy of a book from the Workshop Practice range to give to the writer

of the best letter (the editors decision is final) and also another book for the best readers’ ip in each
issue. If you would like to purchase a copy of any book in the Workshop Practice series, please

e-mail customer.services @magicalia.com for prices.

Henri E Vanherle from Belgium has been awarded the book
‘Workshop Materials’ by Alex Weiss from the Workshop Practise
Series for his interesting letter about the Darex Drill Doctor.

WORKSHOP
MATERIALS

D o ——— ]
WORISHOP PRACTICE SERES. m l‘

=ta I _ The Darex Drill Doctor,
“wterr._  alternative medicine

. Having gone through the same unhappy

Y experience as Anthony Keogh with a Darex type
“Drill Doctor”, | was glad to learn from his Scribe

a Line letter in MEW No 125 that | was not the only
one who got disappointing results with this expensive
device. No, I'm not a wicked manwho gloats over someone else’s
misfortune. My reason for being glad was that | might be able to
offer a simple solution to his problem.

Several years ago, | acquired, with great enthusiasm, a precision
drill bit sharpener of exactly the same type as shown in the Scribe
a Line photograph, the Drill Doctor #DD5001 Tradesman, made by
Professional Tool Manufacturing LLC, Ashland OR 97520, USA.

The only difference with the device shown in the photograph
is that mine does not show the trade name Darex, neither on the
device nor in the manual. When | first came across this toal, | was
immediately seduced by the idea of owning the bees knees in drill
bit sharpeners, which | was convinced would save me a lot of time
and money.

My euphoria was to be short-lived, however. Despite
repeated reading of the operating instructions, and watching the
accompanying videotape several times, | couldn't get satisfactory
results. Checking and rechecking the drill alignment and the setting
of the various handles did not help. It was obvious to the naked eye
that | kept getting a negative relief angle resulting in a drill bit which
does look like a nicely sharpened drill, but which does not do the job.

Frustrated by the feeling that | had wasted good money on a
poor, expensive plastic toy, | wanted the thing out of my sight and
shelved it in a far comer of my workshop, high enough to be sure
to forget quickly about my foolish acquisition of a Drill Doctor. It
stayed there for about two years, during which | watched out for an
affordable alternative device. | was convinced it would not take long
for a sharpener of a new and better design to appear on the tool
market to replace the “useless” Drill Doctor, but no valid alternative
came into sight.

When the need to resharpen a set of no 1 Morse Taper shank
drills for a particular project arose (which the commercial drill
grinding attachment of my bench grinder can't handle), | decided
to revisit the Drill Doctor, my aversion of before now having
matured into healthy curiosity.

After some thinking and testing it became clear that the root of
the negative relief problem was inadequate drill alignment in the
chuck, no matter how carefully | stuck to the operating instructions.
This misalignment was confirmed by the “visual alignment test”
described in the manual. [t still is not clear to me what causes this
misalignment. It may have to do with the fact that not all twist drills
have the same helix angle. They come with a slow, normal or fast
helix, and there are still further variations of helix angle within each of
these 3 categories. Normal for instance can mean anything between
35deg. and 40deg.

Fortunately, thanks to a hint in the manual, | soon found out
that the problem of negative relief could be corrected easily by
positioning the pointer of the alignment handle a few mm beyond
(below) the standard mark, as shown in the accompanying photo by

the white arrow,
rather than sticking
to the position
dictated by the
notch moulded in
the plastic casing of
the device.

The further
down the pointer
is positioned, the
greater the relief
angle will be. |
foundthat4to 5
mm beyond the
manufacturer’s
mark gives a
satisfactory relief,
and produces drills
which perform
astonishingly well.

As to the other
question raised by
Anthony Keogh,
regarding the
four-facet method
of drill sharpening, | wish to point out that the Drill Doctor can
handle this in an extremely simple and efficient way. In fact, material
removal in the split point mode is so fast that it must be used with
great restraint, especially with smaller drills, say 25mm to 6mm,
otherwise you will grind through the web in no time, resulting in a
pointless drill, showing a pit point rather than a split point. Luckily, it
does not take long to master the right technique.

Small drills are not the strong point of this sharpener. Special care
is needed to get them well centred in the metal jaws of the plastic
chuck and due to the surprisingly fast material removal rate, you
quickly end up with an asymmetrical drill point when sharpening
small drills. In the latter case | use great care and a 10x magnifying
glass to frequently inspect the result of the sharpening, in order to
avoid asymmetry from developing, which would produce holes
larger than the diameter of the drill.

Besides the normal and split paint modes, the drill alignment
handle of the Drill Doctor can be set in a third position, intended for
sharpening tungsten carbide masonry drills, a thing | never do with
this device. | think it is a shame to wear out the expensive diamond-
grinding wheel on hard metal drills, which can be satisfactorily
sharpened by hand on the green wheel of my bench grinder.

As a conclusion, I'm happy to report that the once despised Drill
Doctor has now been a faithful companion for over a year, it only
rarely gets a day off, and it never complains. It has now got a well-
deserved place of its own on my workbench. My confidence in the
Drill Doctor has been fully restored and | am no longer looking for
alternative remedies.

Henri E Vanherle from Belgium
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The Health And Safety
Executive and the home
workshop, 1

Ref wour question on the Health and Safety
Executive getting involved with an accident
in a home workshop in MEW issue 126.

| removed a gearbox from underneath a
car as per the instructions in a well-known
publication for home mechanics. The
gearbox turmed out to weigh some 50+
Kg's and would not balance on a jack as
per the instructions. The resulting accident
virtually severed the tip off my finger. |
consider myself lucky as my head was only
inches away, and the incident could easily
have been fatal. | felt that these instructions
were seriously flawed and likely to lead to
further accidents.

The publisher refused to accept that
the instructions needed revision (but later
changed them!) so, feeling that ‘prevention
is better than cure’ | reported the matter to
the local H&SE explaining that even though
my accident was probably outside their
remit, they might like to review it, as | know
a lot of small commercial garages use these
manuals so an accident in a garage would
come under their jurisdiction. As predicted,
they were not interested.

It is a sad state of affairs when an accident
happens to the wrong type of person, so a
further duplicate accident has to occur to
the right type of person before H&SE get
involved. What's that saying again “Rules
are for the guidance of wise men and the
observance of fools"?

PS | took themn to Court and won, but that's
another story.
Tony Ashgrove by email

The Health And Safety
Executive and the home
workshop,
So far as | am aware the HSE is only
interested in the workplace. The full title
of the Act is the Health and Safety *at
Work* Act 1974 (my emphasis). Clearly,
no responsible publication would condone
obviously unsafe practices but hobbyists as
private individuals ought to be free to make
up their own minds about what is safe, i.e.
to accept responsibility for their own safety.
A recent example of this occurred when
| took an old fridge to the council tip for
disposal. On asking an employee loungimg
against a skip for help with the fridge | was
told, “I'm not allowed to, mate”. It was,
however, all right so far as the council was
concerned for me (not at work) to move it
myself if | chose to.
George Winspur by email

The Health And Safety
Executive and the home
workshop, 3

If an individual was using their workshop

for gain, whether that be making things,
repairing, modifying etc. and they were
making money from those activities then
they could be construed as self-employed,
or of course, an employee if they have a
limited company themselves. There are
other possibilities we won't bother to even
consider, as they are pretty unlikely. So far
as making the odd bits and pieces every

so often and taking a little cash in return,
they are almost certainly unlikely to want to
know about that also. | think | may be able to
consider myself able to provide an answer
that is correct, having been one - a HSE
Inspector - and originally having the privilege
of being one of HM Inspector of Factories.
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Perhaps | can give my own small
contribution to the ongoing health and safety
‘debate’. Stop sounding like you are all a
bunch of moaning old twits! Accept that
if you injure yourself, then 1, don't blame
anyone else and 2, doing things in a safe
way makes it more likely you'll still be doing
things next year and 3, stop talking about the
*health and safety police’. You are all starting
to sound too much like Jeremy Clarkson and
he comes out with some of the most stupid
safety comments known to man!

As to the Regulations, | have seen in the
last couple of years, long letters written by
people who want to moan about the law
but, quite frankly, have little idea what they
are talking about. | have been involved
with health and safety full time for 31 years
s0 mayhe my conker is bigger than your
conker! And no, | do not insist we wear eye
protection when playing.

Geoffrey A Laycock

The Health And Safety
Executive and the home
workshop, 4

I've just received & read On the Editors
Bench in Issue 126 and it sounds like you
have had a bit of a baptism of fire since
joining MEW! | just wanted to let you know
that | think you have made a great start to
revitalising the mag. Its got more articles,
it's got more issues, it's got broader subject
matter and as a result it must have wider
appeal, so well done you.

In my view the H&S issues which have
been such a hot subject recently are all a bit
of a storm in a tea cup. As is so often the:
case with safety, people seem to lose all
sense of perspective and we end up with
advice / directives which the average human
being can not believe has been suggested in
all seriousness yet to the originator, it seems
entirely logical and reasonable. | guess this
can also be applied to many other walks of
life such as Political correctness but that's
another story.

The HSE are only interested in places
of employment so | think it's fair to say
that as Hobhyist we are still in control of
our own destiny. To make sure we keep it
that way and so we don't end up hurting
ourselves we should advocate best practise
whenever possible. In a hobby where many
participants are using ancient equipment
with exposed rotating shafts gears and belt
drives, this is a huge up hill task and MEW
can play a vital part in getting the message
across to newcomers and ‘the should know
better brigade’ alike. Where it really is
impractical to guard, at least the readership
will have had a reminder of the potential
dangers and if it does nothing else than
renew respect it will have served well.

With Electrics it's a bit different as
there is legislation in England & Wales
{Scotland rejected Part P | believe) which
all of us, as home dwellers, are subject to.

I personally think that refusing to publish
wiring diagrams or information on electrical
matters in case it encourages some
unqualified person to have a go, would be
taking things a bit to far. Having said that
nobody these days’ works on live electrical
parts. It's just too easy to have an accident
and the consequences of losing ones
balance or cencentration, suddenly move
from a grazed knuckle to death.

| guess it would be wise to have a policy
on this sort of stuff to protect yourself and
wyour employers from litigation. | think the
Model Engine Builder Mag has got it about

right. If you make use of the info and
you hurt yourself, it's nobodies fault but
your own.

One last thought if saffety is such a topical
subject, how about finding a well-respected
figure in the safety world, (Consultant, HSE
Rep, or other such professional) to write
an article about home workshop safety to
help put the matter to bed once and for all.
The right person would be able to inject
that 'balance’ into our debate mixed in with
some sound practical advice on not hurting
ourselves and others and help us to restore
some perspective.

Anyway, keep up the good work, I like
making tools but | like using them as well
so idea articles are a great way to keep the
enthusiasm up.

Rob Stephens by email

Article suitability, 1
Congratulations on taking over the reins
at MEW. | have every copy from No 1to
date, and have enjoyed the varied content
in MEW issue No 125 more than ever.
Excellent choice of articles, not too many
over-complex ones, Harold Hall's dividing
article was brilliant (as always). As a model
aeroplane flier, the article on diamond
lapping was a winner - answered all of my
queries about it in a very straightforward
and easy to understand format. | also
found the hydraulics piece very useful and
informative.

It must sometimes be a nightmare trying
to find the right balance of complexity and
variety for your entire readership, but you
are certainly doing it for me! Well done and
keep up the good work.

Joe Hayes by email.

Article suitability, 2

Don't have any doubts about the ‘model
aircraft engine’ article. Hell, this is about
Model Engineers’ Workshops. Everything
known to Man, God & Geometry is repaired,
made and mangled in the ghastly depths. of
these places.

My own ‘shop has the following current
jobs in hand: making a 7 %"G steam loco;
making new ‘poly V" pulleys for the Drill/mill;
repairing the cross rocker shaft for a seed
drill - urgent (12" long 1.25" dia bar with
lots of arms to lift seed coulters and broken
across the centre); the motor for repair off a
hay bailer (still at the contemplation stage); a
set of fly-press dies (at the where the hell do
go next stage); a ‘Helix’ gear cutting machine
awaiting pattern making to replace a broken
casting. Diamond lapping of a mere model
aero engine hardly counts and | have always
wanted to know how to go about motorcycle
wheel rebuilding!

Perhaps the articles from inception of
the magazine have tended to be a little too
parochial and ‘making new’ centred? It could
be that a few more 'how to repair it’ articles
will widen the sum of our knowledge. For my
part | figure that | always learn something
new from the articles published.

Peter King, New Zealand

Health and Safety police
First may | welcome you as the new editor
of Model Engineers’ Workshop and | look
forward to many future issues under your
guidance.

| am an experienced model and
professional engineer with now very grey
hair! For the last 10 years | have worked as a
self-employed health and safety consultant
working initially with manufacturing
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companies but now, due to the unfortunate
demise of manufacturing in England more
and more in the construction industry. | have
now declared my interest which | think is
only fair.

It saddens me greatly that through the
pages of your magazine, respected and
experienced people such as David Fenner
and Ted Fletcher air their personal prejudices
and adverse views towards matters of health
and safety, MEW number 125, They are
respected elders of the model-engineering
world and | would hate for youngsters and
newcomers to our wonderful hobby to be
tainted with their apparently flippant views
on this im portant matter.

Some questions for David and Ted?
Exactly who are the "health and safety
polica”? Are they the people who stopped
little boys being sent up chimneys or little
girls of 10 years old working looms for 14
hours day, stopped workers being killed
orinjured by badly maintained machinery
or made employers provide free personal
protective equipment to their employees?

What is a “mambi-pambi nanny state”? Is
it one that makes persons who profit from
the work of their subordinates responsible
for keeping them safe from the effects of
ashestos, from deafness caused through
exposure to noise, from falling from shoddily
erected scaffolding etc.?

Eric Clark, Buckinghamshire

Safety and family involvement
As an occasional contributor to another
Magicalia publication, (Woodworker)
“welcome to the fold”. It sounds as though
you have needed your hard hat for the last
couple of issues judging by what has been
submitted to Scribe A Line!
| am a woodwork teacher and have leamnt

a great deal about engineering practice
from MEW ower the last 4 years of my
subscription. Itis a really interesting, good
and useful magazine.

| would just like to put on record some
support for Dave Fenner and the cover
picture of his daughter beside the lathe.
| am amazed that readers did not/ do not
realise that it was a posed shot meant ina
lighthearted way. Such images are useful
to broaden the appeal of the magazine and
make what can sometimes appear a narrow
and exclusive subject matter of more
general interest.

As Hobbyists we all need the support of
our families, wives and partners and it was
good to see that the young lady was willing
to be photographed alongside Dad's lathe.

There is a bit of a tradition of
Woodworker's wives and daughters posing
with freshly made chairs, tables and other
projects, perhaps Engineering magazine
readers could treat the subject in the same
way as their Woodworking cousins?

Michael Huntley FRSA, AC-R by email

Scribe A Line format, article
suitability and safety

Please find below some comments that you
may find of interest for Scribe a Line.

| have included short titles since | find it
quite irritating that the contributions are
headed with who is writing and whether
by email or not, rather than content. It is
after all the content, which is interesting.
The style adopted by Model Engineer

is preferable and | ask you to consider
adopting it in MEW.
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In answer to your guery concerning
Model Aircraft Engines, | think it was quite
suitable for MIEW since it was very much
about techniques and “growing cast”
iron was new to me. Motorcycle Wheels
probably belongs in some other magazine
on motorcycles but having said that | did
actually read it and found it interesting.

With regard to MEW issue 123, | agree
with David Paintin. It appears from Dave
Fenner's reply that it was a case of an over
indulgent father pandering to his daughter's
exhibitionistic whims. Hopefully, this will be
avoided in the future.

Derek Biddle by email

The Editor replies

Derek has a good point. | have changed
the format of Scribe A Line as suggested
although have not used Sirs" as used by
Model Engineer.

Tom Senior mill

| have just read the Scribe a line from R
Ellwood ref his Tom Senior’ mill. | have the
very same machine in my warkshop with a
2hp three-phase motor. Using a 'z hp single
phase motor will be useless as it will not
generate sufficient start up torgue to even
turn over the mill at starting never mind
doing any work. You need more torque to
get the machine started than you require for
machining, Once it's running, | would doubt
if anything smaller than 1.5hp (1.12kw)
would work

My solution, treat yourself to a single to
3 phase converter. | use a Transwave 2.2kw
{max loading) for this machine. You will
need Boost7 setting to start up, then cut
back when it's running.

These converters do appear on Ebay
second hand at reasonable prices if you
don't wish to buy new.

This is a much better solution than
messing about with a bank of capacitors.
| have had limited success with these
designs, ok for up to about 1hp (.75kw)
but above that you need more control, as
offered by the commercial units.

| have seven machine tools in my
workshop and all are on three phase, (I
wouldn't ever consider using single phase).
My largest machine is a Colchester Triumph
2000, which has a 7' hp motor. That and
all the others run off various single to three
phase converters from a 240w mains supply.

Should Mr Ellwood require any further
information then | would be happy for him
to contact me via the editor.

A J Frost, Leicester

The Editor comments

| have just put a “Tom Senior’ light vertical
mill in my workshop. | will be describing the
addition of an inverter for it in a future issue.

Drilling square holes
The answer to Roger Dewsbury's query
in MEW issue No 124 concerning the
problem with drilling Square holes using
the tool designed by Giles Parkes, (February
2006), is to drive the tool from the chuck
or component. When | was a production
engineer about 30 years ago, | bought theses
tools for use on capstan lathes. They were
known as Wobble or Hunt Broaching tools.

| can't remember the name of the supplier,
but | do remember we had similar problems
to those, which Mr Dewsbury describes.
As | recall, one of the optional pieces of
equipment supplied was a catch plate, which
fitted on the chuck or collet holder, which

engaged with a drive pin fitted on the tool
holder. This arrangement drove the tool and
a straight hole was the result.

We used the system successfully to
produce blind hexagonal holes. | was
planning to design a tool and write it up, it
is one of those obscure industrial tools that
hardly any one has ever heard of but Mr
Parkes beat me to it! | think the tool in the
wobble broach holder | used was at an angle
of 25 degrees, Mr Parkes has b degrees and
as the tool was used in a capstan lathe it was
brought to the job centre line by adjusting
the standout of the taol. | can't remember
exactly how this was done but it could easily
achieved by using a backing screw in the tool
holder.

By typing “Hunt Broaching” into
Google, two companies are listed. The
British company, Repco Technology, (the
other is American) supplies a tool of ltalian
Manufacture called “Poliangolar”. Both
companies agree that spiralling can be a
problem, if the angle the tool is presented
to the work is too large. Spiralling can be
easily eliminated if the tool is used in a drill
or milling machine, a simple lever from the
broach holder to a fixed stop to prevent
the broach from rotating is all that is then
required.

The American company, Somma Broach
supplies instructions on its website for
setting their tools, and stating spiralling
is caused by the back taper in the broach.
They recommend a 0.25deg. clearance
angle between the broach and the work.
Tool setting on the Poliangolar tool is not
necessary as the tools are supplied to the
correct length, and a number of tool regrinds
on the face of the tool are possible before the
tool is undersize.

Any one thinking of purchasing one of
these tools from Repco will need fairly deep
pockets as the price of the units start at £400!

lam now retired and have no connection
with the either of the above-mentioned
companies.

Charles Woodward Northants

Article suitability
In issue 125 you expressed some doubt
about the suitability of two of the articles
in the magazine and asked for comments. |
would like to say that | enjoyed both articles
and would welcome similar ones in future.

| have no knowledge of motorcycles but
| imagine that people do create models of
them and that wheel-building procedures
are also applicable to a model. Even if they
are not engineering techniques they are
relevant to model engineering. The article
about restoring model aircraft engines was
excellent even though my knowledge of
them is slight, (what is a contra-piston?}

Paul Hogarth. By email

The Editor replies

It did not occur to me that the wheel-building
article was relevant to model motorcycle
wheels but you are right, it is very relevant.
A contra piston is a short insert inside the
top ofthe cylinder in a compression ignition
engine. It can be pushed down the cylinder
slightly, usually by a screw to increase the:
compression ratio.

Problems bending
polycarbonate sheet

Living in the Antipodes and receiving MEW
via surface mail and the local newsagent,
means that current issues are generally past
their use by date by the time | read them. In

Model Engineers’ Workshop
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this case though, since | spent the

better part of my industrial working life in
plastics processing followed by 19 years in
plastics education prior to my retirement
b5 years ago, | am motivated to briefly
describe the problem that Mike Haughton
experienced in MEW issue 122 and

the solution.

If others have adequately covered this
matter by the time you receive this, as |
expect, fine. If not, and further information
beyond my brief notes is desirable, please
let me know. | could not find Mike's
references mentioned in his article so could
not check his sources of information. There
are however, whether in print is another
matter, a number of good illustrated books
on plastics thermoforming and related
matters.

In brief, many plastic materials absorb
water at room temperature, (as Mike
mentions) and he is correct in his suspicion
that this is the source of the bubbles.
Depending on the material and atmospheric
humidity, water content can reach close

to 1%. Since the processing temperature
for plastics is well above the boiling point
of water, prior drying is necessary. If
materials are not, or are inadequately dried,
then steam bubbles are inevitable and
additionally with some materials, property
degrading chemical reactions occur.

Common water absorbing (hygroscopicl
plastics that need drying prior to
processing include polycarbonates,
acrylics (Perspex), polyamides (nylons),
ABS (acrylonitrilebutadienestyrene) and
polyesters.

For sheet bending, drying would normally
be carried out in an electric oven at a
temperature of about 80degC. The time
required varies greatly, depending on the
material, humidity and particularly sheet
thickness, but two to four hours would be
a starting point. Small offcuts can be used
as test pieces prior to committing the main
material.

It is perhaps worth mentioning that in
professional practice, heating for sheet
bending is carried out with radiant strip

[ [ TR | ‘__

heaters with water-cooled lips, to limit
heating to the immediate area of the bend.
Dennis Fieldhouse, Australia

Micrometer stand
Some years ago | felt | needed a stand for
my micrometers but the prices from our
suppliers seemed excessive for what was
required. | made my holder from some
scraps of hardwood in about an hour and
it has given excellent service ever since. |
am attaching a drawing Fig. 1 and a photo,
photo 1 but the dimensions will depend on
what wood is available. If | were making
it again | think that | would abandon the
pivot and fix the holder at about 30deg. to
the base as | find that | never move it from
this position. The clamp is a piece of 3mm
BMS bent to shape. Some changes may be
necessary to locate and fix the micrometers,
for example, | had to chisel a small hollow
for my imperial mike and fit two small brass
pins for the metric one, but this will depend
on the type of instrument used.

Paul Hogarth. By email
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Paul Hogarth receives the
workshop practise book
Milling Operations in the
Lathe by Tubal Cain for his
tip on the micrometer stand.

August 2007
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@ CLASSIFIED ADVERTISING

MODELS FOR SALE

5in. gauge, electric Metropolitan built by D. Jeavons. Little
used and therefore in excellent condition. £1700.
Tel: 01628-477530.

Replica petrol car project design from 1900 English
Mechanics magazine. 70% patterns castings materials
£1,000. Ring for details
Tel: 01405-7855327.

Part built model car. Independent, front wishbone
suspension in aircraft alloy plate. New Tecumsee 150cc
engine (self-starter). Hubs wheels. £475.

Tel: 01275 461184 Evenings.

5in. BR Class 2, 2-6-2 tank engine. Just completed,
current certificates, excellent finish, nearest £5,000.
Tel: John on 01395-833624 (Weymouth).

Pintail Plover. Horizontal boiler with paddle steam engine
(Cheddar) complete with accessories.
Ready to run £200 ono.

Tel: 01482-804891.
MODELS WANTED

Wanted: Part built 5in. Princess of Wales. Good standard
of workmanship required.
Tel: 01872-274006.

Wanted by aero-modeller: Old model aero engines and
anything else to do with aero-modelling.
Please phone 01609-775245.

Wanted: 7%in. gauge locomotive. Dart, Jessie, Bridget,
Holmeside, Pug, Newport. Must have copper boiler.
Tel: 07749-866757, Fax: 01616-886008.
E-mail Edwardspeed@onetel.com

Wanted: Supplier of piston rings, for 15cc OHV petrol
engine, believed to be a Beaver, or similar design.
Tel: 01903-236780.

WORKSHOP EQUIPMENT
FOR SALE

Myford ML7 on makers stand, chuck, faceplate,
good condition £450
Tel: 01872-274006.

®

Brook Crompton single-phase 240Volt, ¥zhp TEFC motor
¢/with control gear. Ex-Myford milling machine.
Excellent condition £75.
Tel: 01986-781334.

Southbend 5in. lathe. Gearbox, taper turning, 3-phase
£250. Eagle surface grinder, mag. chuck, 3-phase £125.
Single-phase converter £75. Bantam collet chuck £50.
Tel: 01799-586432 (Essex).

Myford ML7 on metal bench. Forward/ reverse switching,
chuck, gears, faceplate. Spare motor £475.
Tel: 01275-461184 Evenings.

Warco ZX15 milling machine on makers stand. Good
condition. £300 buyer collects.
Tel: 01926-334228 (Warwickshire).

For Sale: Wide range of unused, Imperial milling cutters,
8% cabalt. Hexagon bar EN1A leaded 25mm AF x 700mm,
£6.00 each.

Tel: Steve 01603-301738/ 426522 (days/ evenings)

Miscellaneous offered: Modern tool storage 40-off
plastic bins with clip on panels (used but clean) surplus to
requirements of retired engineer £25. Buyer to collect.
Tel: 07940-433507 (Cleveleys, Blackpool).

For Sale: Elliott M10 shaping machine 3-phase with
converter and 1hp, 3-phase slave motor
Tel: 01708-867513.

For Sale: Tom Senior 3-phase M milling machine with
converter and Posilock. Very clean machine £1,200.
Tel: 01708867513 (Essex).

WORKSHOP
EQUIPMENT WANTED

Wanted: Small hand shaper. Adept or similar make
Tel: 01380-724843.

Wanted for Harrison 140 lathe, 3 and 4-jaw chucks,
faceplate or chuck back plate LOO connection.
Tel: 01284-704848.

Advertise for FREE!

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

®

Horizontal Miller, 12in. x 4in. £75.

Tel: 07896597350 Stratford Upon Avon.

MODELS OFFERED

INFORMATION WANTED

Can anyone help with plans for the Norris 4-2-0 built for

the Austrian Railways in 18437

Tel: 0208 8593305 or E-mail tonti@tiscalia.co.uk

Part built traction engine. Model not known. Back

wheels 17%4in. x 4in. Lots of work done and a lot needs

doing. Offers around £400.

Tel: 01604 582961 Northampton FOR SALE

5in.gauge G.W.R Pannier Tank, part built — chassis

tested, pannier tanks in brass. With boiler and test

certificate. Open type cab for better cab vision £3250,00.

for other part built Locos and workshop equipment, S.A.E

(Phone for address). May be seen by appointment. around £1,000.
Milton Keynes. Tel: 01908 666208.

WORKSHOP EQUIPMENT

Warco combined lathe/ milling machine with inverter

drive. Additional 3ph motor to run off 240V. Best offer

Tel: 07932 070206 or 01684 311492.

Part Built 2in. Clayton u/t Steam Lorry Chassis
Castings. Tyres, fittings, plans, new boiler - never used

- £400 o.n.0. Kent Tel: 01322 863091

® TOOLS FOR SALE

Myford Super 7B lathe. Gearbox, power cross-feed,

supplied by Myford, little used, green £2,450.00. ®

Tel: 01548 521 236 (Devon).

Wide range of unused, imperial milling cutters, 8%
cobalt. Ring for prices. Tel: Steve 01603 301738/

426522 (days/eves) Norwich.

Surface Plate 18in. £75 Edwards Vacuum Pump £75.
Dividing head with 5in. Chuck £25. Jollyman Parts Washer

Myford 10 lathe, with attachment for cutting clock

£75. Tel: 07896597350 Stratford upon Avon.

TOOLS WANTED

gearwheels driven via overhead from motor, 3-jaw, 4-jaw,

collets etc. Dial indicator: £700.00, Photo’s

email:chrisrycroft@onetel.com

No.1 MT drills HSS Imperial v.g.c. Collection, various

sizes £3 each + postage

Harrison M300. | need a micrometer stop for the
saddle traverse. Imperial preferred but would consider Tel: 01624-897509.
metric. Tel: 01777 704582 Nottinghamshire

MATERIAL FOR SALE

George Taylor vertical mill. Power feed table 17% x

5%in., single phase motor, floor standing £1,500.00.

Hexagon bar EN1A leaded 25mm AFXx700mm, £6.00
each post paid to UK Tel: Steve 01603 301738/ Tel: 020-8529-6055.

426522 (days/eves) Norwich

MAGAZINES WANTED

single phase motor £600

Model Engineers’ Workshop Issue no 17.

Mr J Smith 01322 348704

Tel: 020-8529-6055.

Advertise for FREE!

Atlas lathe 5in., gearbox, power cross feed, long bed,

send your lineage (25 words max) to: mewfreeads@magicalia.com Fax: 01689 899 266
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Fitting out the
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Workshop Projects book

when you subscribe

This collection of 18 unigue projects for home workshop equipment enables the
model engineer to create useful and even essential items that cannot be purchased
commercially,including: An auxilliary workbenich; Tap Holders; Distance and height
gauges;Lathe back stop; Tailstock die-holder; Faceplate clamps; Collets; DTl accessories;

Sash clamps; Low profile clamps;and Tapping stand.Each projectis designed to
make the model engineer’s task in hand easierthan it would have been had the
items not been made. Each design is illustrated with good quality photographs and
comprehensive working drawings.The projects are in themselves satisfying exercises
in metalworking that once completed will make valuable additions to the model

engineers'range of equipment.

(WHY(SUBSCRIBE?

o Free GIFT

- Save up to 15%

« Free delivery’

« Never miss an issue

O | would like to subscribe to Model Engineers' Workshop and
SAVE 15 %, paying £9.50 every 3 months by Direct Debit ko
Please complete form opposite

O would like to subscribe to MEW, (12 issues) with a one-off payment

UK (SAVE 10%) Europe (incl Eire)  US Airmail ROW Airmail
£40.50 £50.40 $84.00 £52.80

[*1 Postal Order/Cheque ] Visa/Mastercard [ Switch 1 AmEx

Please make cheques payable to Magicalia Publishing Lid and write code E443 on the back
TR I ORI i s 4 o
Card no: )

Expirydate......................oooccooe.. Switch issue no......o ... Valid date .............
SIGNBRUPG.............coovovoneemsinseesmsssssees sssseess sssseess 3, T ST, SRt T
YOUR DETAILS:

Nane MyMe/NsaMrs ...l mne il cara i e
B i A B e R e
POSECORS.......cccosimisnivcnsmnmmammas R Country.

Bl o ipannar e s s i i
L T e Mobile

SEND TO: MEW SUBSCRIPTIONS, TOWER HOUSE, SOVEREIGN PARK, MARKET HARBOROUGH, LEICS LE16 9EF
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®

TO SUBSCRIBE BY DIRECT DEBIT YOU MUST COMPLETE THIS BOX

Instructions to your bank or building society to pay by Direct Debit.
Originator's reference 422562 s
( ! )ch ;

1 Pay £9.50 every 3 months by Direct Debit

Nameofbank. ... e e b A S e
Addressofbank ...

holder
SIS ..t S i s S e Date

Sorleodel__J ;__l_.. _l_ Account number | | | | ] | | |

Instructions to your bank or building soclety: Please pay Magicalia Publishing Ltd.
Direct Debits from the account detailed in this instruction subject to the safeguards assured
by the Direct Debit Guarantee, | understand that this instruction magaremain with Magicalia ,
Publishing Ltd and if sio, details will be passed electronically to my bank/building sockety.

FleferenceNumber{OﬁiciaIuseoniy]| [ [ ' | | 1 I [ |

Please note that banks and building societies may not accapt Direct Debit instructions from some types of account.

URRY!
OFFER ENDS

3®SEPT 07

TERMS & CONDITIONS: Offar ands 3rd Saptemibar 2007, &mwmnﬂbmmmwwmm Ploaso
continue fio buy your magazine until you receive your acknowledgement letter. Refund requests must be in writing
Inmawmmﬁlmbagmmammlmmﬂnmthﬁm charge will apply and will ba
dacuctad from any refund. Roﬂmdswiiorﬁbowuﬂnl‘ubﬁw'swhdwbtm ‘UKunhr

Wa will use the contact to with you regarding your Modal

subscripion, I you are also appy for us to contact you abaut other products or Senvices available from Model
Enginears’ Workshop and Magicalia Publishing Lid. please indicate hera:

Contact by: 0 email O telephone 0 mobile. i you are happy for us to pass your datails on bo othes carefully seleclad
cormpanies 1o contact you about their procucts and services pleasa indicate hera:

Contact bry: email D telephone 0 mobile.

H you do NOT wish us to contact you by POST about products or sanices available frorm Modsel Engi neers’ Workshop 0O

and Maggcalia Publishing Ltd. pleasa indicate here O

i you do INOT wish us to pass your datails on to other carefully selected companies 1o contact you by POST about 8_

thair prodiucts of sanices pleass indicate here 0 [}
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W
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Military Modelling magazine’s brand
new Magicalia Website went on line in
February to give everyone easy access
to features, news, show reports and a
gallery to display pictures of your
models and a lively forum where you
can discuss the hobby with others and
have your say...
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The site is still new and will be added to, and
steadily improved from your suggestions, and we
have some future treats in store for present
magazine subscribers — and, indeed, to those who
intend to become subscribers.
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Use the Website to subscribe to Military
Modelling magazine today... it’s easier

. than ever!

The Military Modelling magazine Website
Editor is Vinnie Branigan who doesn’t sit

| staring at the screen all day waiting for

something to happen, besides welcoming

" new members he’s an active modeller,

and you can see some of his work on the
latest vehicle model kits displayed on the

==--. Website, plus his thoughts on recent
wmenniewr. shows and events.

But we’d also like to hear from you. Why
not sign on today and have a look around
the Military Modelling magazine Website
and grow with us... Your contribution is
anticipated and will be welcome...

@magicalia
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Order Form
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'Aged 5-15 years 2 2 adultsand upto 3 ¢
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Concessions | | | | |
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"Aged 5-135 years  * 2 adults and up o 3 children

PnTMENI DETAILS:
O PostalGrderfChaque [ Visa/Mastercard [ Switch [ AmEx

Ple: ke cheques payable to Publishing Lid and write code Euro 07 on the back

Sponsored by

Cardholder's name
Card no:

[ [TTTTT I I TT]

Expiry date

Cammett Ltd
2 Hour mini-courses:
* Figurines * Shading * Weathering
 Hands on tutorials with leading experts
Rob Henden and Jay Laverty

2{Hourisession[=1£30
« EXTREMELY LIMITED AVAILABILITY *

Signature

Security number (the last 3 digits on the reverse of your card)...

YOUR DETAILS:
Name Mrs/Ms/Miss/Mr............

Address

Book by phone, call:

08700660445

Book online @

| www.airbrushes.com

PLEASE SEND COMPLETED FORMS TO:
EURO MILITAIRE TICKETS
MAGICALIA PUBLISHING LTD, BERWICK HOUSE,
8-10 KNOLL RISE, ORPINGTON, KENT BR6 OEL

“Phe World's e

premier

military modelling show

he full price. IT you are d.|'-‘
vailable from Euro Militzi
Modellin . pleas
Conta maul ] 1e|e|:|hnnr= ] mcbule If you are happy for us to pass your d
ully selected companies to contact you about their products and sel
please indicate here: Contact by: L email Qtelephone Qmobile.
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AL
Engineering Supplies

Online Catalogue:
www.chronos.ltd.uk

VISIT OUR ONLINE ENGINEERING SUPERSTORE WWW.CHRONOS.LTD.UK FOR THE FOLLOWING

LATHES
EMCO UNIMAT 4 & GOMPACT 5, CLARKE & WABECO - MACHINES
AND ACCESSORIES

LATHE TOOLS

AHUGE RAMGE WITH SHANK SIZES BETWEEN 6MM & 16MM - BRAZED TCT
TOOLS, STARTER PACKS, HSS TOOLS & SETS, HUGE RANGE OF PARTING
TOOLS, GLANZE INDEXABLE LATHE TOOLS, HSS TOOLSTEEL BITS, KNURLING
TOOLS & KNURLS, BORING & THREADING TOOLS

LATHE ACCESSORIES

3 & 4 JAW CHUCKS 50MM - 200MM DIAMETER, CHUCK BACKPLATES, DOGS,
QUICK CHANGE TOOLPOSTS, FOUR WAY TOOLPOSTS, PISTON TOOLPOSTS,
MILLING SLIDES, LIVE GENTRES, SOFT BLANK MORSE TAPER ARBORS,
TAILSTOCK DIEHOLDERS, TEST BARS, SLEEVES, LATHE BELTING, HALOGEN
MACHINE LAMPS

COOLANT SET UPS

LOCLINE COOLANT SYSTEM - FULL RANGE, COMPLETE COOLANT
SYSTEMS WITH PUMPS & TANK, NEAT AND SOLUBLE CUTTING FLUIDS
IN1 & 5L CONTAINERS

MILLING MACHINES
CLARKE, EMCO AND WABECO - MACHINES PLUS A FULL RANGE
OF ACCESSORIES

MILLING MACHINE ACGESSORIES

BORING HEADS, INDEXABLE & BRAZED TIP BORING BARS IN MANY SIZES,
CLAMPS & CLAMPING KITS, MANY ANGLE PLATES, MACHINE JACKS, DIGITAL
SCALE UNITS, COMPOUND TABLES, POWER TABLE FEED KITS, GLANZE
INDEXABLE ENDMILLS, FLYCUTTERS & SETS, STUB ARBORS, MORSE TAPER
COMNVERTORS, MAGNETIC CHUCKS, ROTARY TABLES FROM 3" DIA - 16"

DIA, DIVIDING ATTACHMENTS, TAILSTOCKS, TEE NUTS, DIVIDING HEADS,
POSILOCK COLLET SYSTEMS, ER COLLET SYSTEMS, MORSE TAPER COLLETS,
R8 COLLETS, 5C COLLETS & FIXTURES, LITERALLY DOZENS OF DIFFERENT
MACHINE VICES FROM 2" TO 6"

CUTTING TOOLS

HSS ENDMILS & SLOT DRILLS FROM 2MM - 25MM, LONG SERIES CUTTERS,
BALL NOSE CUTTERS, T SLOT & WOODRUFF GUTTERS, FG3 MINIMILLS 1MM
- 6MM, SETS OF ENDMILLS & SLOT DRILLS, TITANIUM COATED ENDMILLS,
GEAR CUTTERS, SIDE & FACE CUTTERS, HSS DRILLBITS AND DRILL SETS,
BLACKSMITHS DRILLS, MICRODRILLS DOWN TO 0.3MM, CENTRE DRILLS,
STEP DRILLS, TAPER DRILLS, HSS REAMERS, HSS COUNTERSINKS,

HSS COUNTERBORES

TAPS, DIES & ACCESSORIES
APEX BRITISH MADE TAPS & DIES IN BA, MODEL ENGINEER 3/32 & 40 TPI,
BSB, BSP BSC, METRIC FINE & COARSE, BSW, BSF, UNF, UNC PLUS BOXED

SETS, TAP WRENCHES, DIESTOCKS, TAPPING ATTACHMENTS SCREW GAUGES,

TAPPING PASTE ETC

SAWS & SAWING

FRETSAWS, PEIRCING SAWS, COPING SAWS, HACKSAWS, ALL THE BLADES,
ZONA RAZOR SAWS, BANDSAW MACHINES & BLADES, HSS SLITTING SAWS
AND ARBORS

MEASURING EQUIPMENT
MICROMETERS, VERNIERS, DIGITAL MEASURING TOOLS, CALIPERS, DEPTH
GAUGES, DIAL CALIPERS, HEIGHT GAUGES, THICKNESS GAUGES, BORE

GAUGES, GAUGE BLOCK SETS, PROTRACTORS, RULES, PARALLELS, SQUARES,

VEE BLOCKS, DIAL GAUGES, DIAL TEST INDICATORS, MAGNETIC STANDS,
RADIUS GAUGES

MARKING OUT
SURFACE PLATES, SCRIBERS, SURFACE GAUGES, LAYOUT BLUE, PUNCHES,
TRANSFER PUNCHES, PIN PUNCHES

EDGE & CENTREFINDERS

WIGGLERS, EDGEFINDERS, CENTREFINDERS, ELECTRONIC EDGE FINDERS,
LASER EDGE & CENTREFINDERS WORKHOLDING SMALL TOOLS ETC
PINVICES & SETS, GEM HOLDERS, HAND CLAMP'S, TOOLMAKERS CLAMPS,
BA SPANNERS, BA BOX SPANNERS, STORAGE SOULTIONS, CIRCLE CUTTERS,
ALLEN KEYS, TWEEZERS

METALFORMING
METALBENDERS, BENDING BRAKES, TUBE CUTTERS, BENCH SHEARS, TUBE
BENDING SPRINGS, RING ROLLER, ARBOR PRESSES, SLIP ROLL MACHINE

SOLDERING , BRAZING & METALBLACKING

ANTEX SOLDERING IRONS, SIEVERT SOLDERING, BRAZING EQUIPMENT,
SKAMOLEX PRODUCTS, JOHNSON MATTHEY SILVER SOLDER FLUXES, FRYS &
BAKERS PRODUCTS, CARRS SOLDERING & METALBLACKING PRODUCTS

OPTICAL AIDS & LIGHTING
HEADBAND MAGNIFIERS, EYEGLASSES, FLOURESCENT WORKSHOP LAMPS,
DAYLIGHT MAGNIFIER LAMPS

12V TOOLS & EQUIPMENT
THE COMPLETE RANGE FROM, PROXXON, ROTOCRAFT, MINITOOL ETC PLUS
ALL ACCESSORIES

ABRASIVES

EZELAP DIAMOND SHARPENERS - HUGE RANGE, VALLORBE SWISS FILES,
ENGINEERS FILES, GRINDING WHEELS & DRESSERS, PERMAGRIT TUNGSTEN
CARBIDE ABRASIVES, GARRYFLEX BLOCKS, POLICRAFT POLISHING KITS,
POLISHING MOPS & COMPOUNDS

WORKBENCHES
THE SUPERB SWEDISH SJOBERG RANGE & OTHERS FROM CLARKE ETC

AIRBRUSHING
AIRBRUSHES, COMPRESSORS & STARTER KITS FROM THE MOST FAMOUS
AIRBRUSH COMPANY BADGER!

OILS LUBRICANTS & ADHESIVES

SOLUBLE CUTTING FLUID, NEAT CUTTING FLUID, SLIDEWAY LUBRICANT,
STEAM CYLINDER OIL, BARRIER CREAM, DELTA ADHESIVES, GORILLA GLUE,
OILS CANS, ROCOL PRODUCTS, PLUS GAS, LANOLUBE

METAL BAR & SHEET

AHUGE RANGE - ALL FROM STOCK - SILVER STEEL, MILD STEEL, STAINLESS,
COPPER, ALUMINIUM, PTFE, NYLON, BRASS, GAUGE PLATE, - ROUND,
SQUARE, TUBE, ANGLE ETC!

MODEL ENGINEERING FASTENERS ETC

MASSIVE RANGE OF BA FASTENERS IN BRASS & STEEL - CHEESEHEAD,
COUNTERSUNK, ROUND HEAD, SMALL HEAD, CAPHEAD, ALLEN SCREW, ALSO
RIVETS, TAPER PINS BRONZE & STEEL BALLS 0 RINGS, KNOBS, BALLRACES,
GASKET MATERIAL, BOILER LAGGING, SHIMPACKS s

BOOKS & DVDS

HUGE STOCKS FOR FAST DELIVERY- WORKSHOP
PRACTICE SERIES 1-36, NEXUS BOOKS, TEE
PUBLISHING BOOKS, ENGINEERING DVDS BY'
SWARFRAT & RODRIGUEZ

ALL PRICES INCLUDE VAT & CARRIAGE (UK MAINLAND)

E——— ;
VISA j MasterGard
B y

(Prices are corredt at fime of going fo press and are only available while stocks last)
CHRONOS LTD, UNIT 14, DUKEMINSTER TRADING ESTATE, CHURCH STREET, DUNSTABLE, BEDS, LU5 4HU

TEL: (01582) 471900 - 5 LINES ~ FAXz (01582) 471920 WEB: www.dhronos.Itd.uk  EMAIL: sales@chronos.ltd.uk

Chronos MEW127.indd 1
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MODEL ENGINEERS’

Tel: 01689 899 249
Fax: 01689 899 266
Email: paul.baldwin@magicalia.com

A advertisements wil e inserfed in the first avaitable issue. There are no

r Tor cancallations. must be pre-paid.

The Business Acvertisaments (Disclosure) Order 1977 - Requires 2 avertisements by
peopie mselm in the course of business t make that fact clear Consequenty
all track ads in A Engneers” Workshap camy this T symibol

MODELS - MATERIALS - EQUIPMENT

ALL 32" GAUGE ALL 5” GAUGE ALL 774" GAUGE

LOCO’s WANTED LOCO’s WANTED LOCO’s WANTED

Tich, Juliet, Rob Roy, Hunslett, jinty, Simplex, Hunslett, Hercules, Jessie,

Firefly, Jubilee, Maisie, Speedy, BR Class 2, Horwich Romulus, Bridget, Dart,

Doris, GWR Hall, Crab, BR 8400 tank, Maid of Holmeside, Paddington, GWR

Britannia, Hielan Lassie, Kent, Black Five, Jubilee, Royal Mogul 43xx, GWR King, Black
Engineer, BI Springbok, Five, A3, BI, Brittannia, etc
Torquay Manor, Castle, A3/A4

ALL TRACTION ENGINES WANTED

Minnie, Burrell, Royal Chester, Showmans, etc
ALL PARTBUILT MODELS WANTED

We also purchase WORKSHOP EQUIPMENT
Regular collections made throughout:
SCOTLAND, ENGLAND AND WALES

For a professional friendly service, please tel:

GRAHAM JONES M.Sc. 0121 358 4320 e’

@ oo N N visit our website: www.antiquesteam.com R * )

NGINEERING

Machine Sales

TOOLING

D.14 18" face plate as new .. £125.00 Union graduate bowl enly weed turning lathe 1 phase..iiiieas £400.00
D.16 12" face plate (Triumph 2000) £90.00 Bridgepart milling i ! diti £2,200

L5A boaring tabls excell £125.00 8 cap ajax power hack £275
Trit h 2000 3pt steady. £100.00 Boxford T.U.D training lathe good condition (ne motor).... —— 4] LW
Most student Harrison et< face plates in stock.. . POA Kasto B” power hacksaw modern hi £375.00
Fobco 7. Eight pillar drill 2mt single phase jet brake mint condition. £850.00 Wadkin herizental surface grinds £500.00
4+ § dia form attachment model A.T as new in box.. .. £300.00 Harrison vertical mill ex university £1,600
&" dividing head no tailstock. ... £120.00 Harrison vertical mill as new. £800.00

NEW MACHINERY IN STOCK

Harrisen M300 gap bed lathe tesls excellent condition..............£3,000 2 off Tom Ssnisr m | milling machines 1 singls phass 1-3 phass good condition £1,200 sach
Harrison M300 gap bed lathe long bed tools good condition.....£2,000 Viceroy AEW milling hine 30int good diti £12,00
Harrison vertical milling hine as new sesese£2,200 Harrison LS'A’ lathe fully tooled ding canditi £1,150
Elliott ‘0 0 turret milling machine 27 x 7 table Calhester student Mk I lathe tooled good condition........ £1,500
includes universal head ex university wisunnn e E2,200 Emco VP10 lathe good condition.... .. L0675

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 & 780040 Mobile 07887 535868 4 Duchy (rescent, Bradford, BD9 5N)
www.arceurotrade.co.uk

Unbeatable Value Engineering Products by Mail Order

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

| ‘ MEW200728_p062.indd 1 i 2307007 09:5136 ‘ |
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MODELS - MATERIALS - EQUIPMENT

BOOST HAS BEEN

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

MANUFACTURING HIGH QUALITY

PHASE CONVERTERS IN THE UK SINCE 1957

TAPS & DIES _fo Model Engineers

LARGEST n EXCELLENT Quality
[British quanl). HGS Lap- & dm lll1lt1 Irv:n HS5) cuts stainless

1 AWARD winming ALL typesisizes: BSW.BSF, UNC,UNF
! H'\." BSPT NPT, BSCycle, WF BSB, BA, Model Eng

Over 1000 Woaden-boxes
British-made tdﬁlgmd In us) &
I im ALL above types on the shell

5 ‘ﬂq 3 boxes = MES (30pe) + ME4 (27pe)
+ BA3 (35pe) covers EVERY type & size
- af Model Eng taps & dies

= 1/8,5/32,3/16,7/32,14,9/32,5/16,3/8,7/16.1/2 (all 401pi)
JL S2.316,7/32, 14,932,516 18,7/16,1/2 (all 32tpi)
BAZ =0,1,2,3.4,5,6,7,8,9,10 (ask for prices or see website)

Metal-bowes (designed by us) with T or S or B or dies:-
ME1= 1/8+316+114+5/16+38+7/16+112 (=l 40tpi)
ME2= 532+ 316H14+516+38+7116+1/2 {all 324pi)
Taps: 1 box=£22, 9 box=£16.50, 36 box=£13.65
Dies: 1 bax=E£35, 9 box=£26.25, 36 box=£22.05
World-delivery, Bankcards, SAME DAY postVAT

1000's of all other types/sizes & @
LA

5

: Drills, R Endmills. rills
Slitting Saws ele - No Minimum order | g @
www. tapdie.com ‘E - 1

THE TAP & DIE CO
445 West Green Road, London N15 3PL - UK
Tel: +44 (0)20 83881865 Fax: +34 (0)20 83884613

e mBRsnE
L K Exis cNCKie @

Whether you are building your own CNC Machine/
converting an existing machine or you have simply
bouwght a kit. The Routout CNIC 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
7t Routout CNG Software
7 Easy LPT Breakout Board
L e

Only £120.00

Tel (01269) 841230
Order Online www.routoutcnc.com

TOOLCO

The home of good quality used tools and machinery

www.toolco.co.uk

Unit 4, Ebley Ind Park. Ebley, Stroud, Glos GL5 4SP

Important: Phone for opening times before travelling.
(Just 4 miles J13 M5 Motorway) Tel: 01452 770550
E.Mall: sales@toolco.co.uk Fax: 01452 770771

SOCKET SCREWS

& Cap. Csk. Button. Set (Grub). Shoulder
METRIC. BA. BSF. BSW. UNF. UNC

Hexcagonal & Slotied Screws Nuts & Washers. 5

Dowe! & Spring Pins. Dormer HSS Taps & Drills. Draper Tooks,

|NO MINIMUM DRDER PROMPT SERVICE

Send 4 x 1t class stamps for our latest catafogue
Special affer* * * * * Workshop Discount Pack *****

Pack 3. BSW & BSF..... 3!'8" to 316"
| Catalogue value of pack is over £35.00 plus P&P ‘\ iiﬂ'
Each pack on offer to you for only £29.95 pe camey
Send for this offer and benefit from a very useful stock
of screws in your workshop.

You will not be dissapointed. Refund Guaranteed.
|Emkay Screw ﬁlmﬂeﬁ MEW)

74 Pepys Way Strood Rochester Kent ME2 3LL
Email: emkaysupplies@onetel.net

Cowalls 90 e oy foatod ™
Cowells 20 lathe fully £675
Myford ML lofhe siand £525
Myford SUPERZ lathe choice 3 £650
Myferd SUPER 78 laths groan puf £2200
Myford ML7RE lathe: green £1785
Boxford aud lathe loospindle tooled £975
Weiler matador 6x24 lothe: £1750
Cowalls vert mill bench £425
Warco 30 mill drill stand £525
Harrison wniv mill vert mill head £750
Myford VM ~C vert mill R spindle £925
E.";.fi'fé-"" el ces
n@lsw
Mylwda'quwdweh English 10 off £45
All prices inclusive, cunu@om
We buy workshops, prompt i /settlement

mmm}mm m(mm]mm
Hill House, Hunts Hill, Normandy,

Tel: 01634 717256 www.emkaysupplies.couk  Mail Oroer Only|

Blllﬂon‘l , Surrey GU3 24H

www.powercapacitors.co.uk

— 888

'l'ranswave

e CONVIRTIRS

THE ONE- 5 TOP CON I’ERTE R SHOP

OPERATE THREE PHASE MACHINERY FROM YOUR
SINGLE PHASE SUPPLY
+ ROTARY CONVERTERS
+ STATIC CONVERTERS
+ IMO FREQUENCY CONVERTERS offering electronic
motor control and a 2-year or S-year warranty

PRICES from £89.00 + VAT
See the Market Leader at the

Lomdon, Harrogate, Bristol, Ascot and Leamingten Spa
Mode| Engineerireg Exhilbitions.

Local Call: 0844 7700 272
transwave@powercapacitors.co.uk

Q0000000000000

@ MODEL @
@ ENGINEERING ©
@ SUPPLIES @
@ (Romford) (%) ®
@ Suppliers of: ()]
Q@ Ferrous, Non-Ferrous metals %)
B.A, Metric - nuts, bolts
@ Screws. S/H & New tools, %)
@ cutters & tooling. @
Boiler Fittings, oils,
@ stocks a;h;e%amekly. Q@
@ NOVAT @
@ Sendlarge SAE +2 x Ist Class stamps @
e for catalogue e
@ Tel: 01708 341216/722 346 for details @
000000000000 @
MOEL E I NEES'
THINKING OF SELLING YOUR LATHE

MILL OR COMPLETE WORKSHOP

and want it handled in a quick, professional
no fuss manner? Contact David Anchell,
Quillstar (UK) Ltd (Nottingham).

Tel 0115 9255944 Fax 0115 9430858

ALL LOCOS AND STEAM ENGINES REQUIRED 31/,” - 5”

Part built or Finished in any condition. Complete collections purchased
FOR CASH - Distance no object, available 7 days a week
Please telephone Kevin on 01507 606772 for a friendly and informal chat

- 71/4”

| ‘ MEW200728_pl62.indd 2
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MODELS - MATERIALS - EQUIPMENT

3000

Plans online

Yes, 3000! Plans for model builders of all persuasions,

WORKSHOP PRACTICE SERIES

From Special Interest Model Books

Aircraft, Boats, Locomotives, Traction Engines, Steam and IC
Engines. We even do Woodworking plans.

See and Buy all of the MAP, Argus,
Nexus ranges @

Magnetic Systems -
Tecghnollogj‘r/ PHOTQBE!;CHING

Magnetic Systems Technology is a leading supplier of Top marine scale modeller, Brian King,
hybrid electric vehicle traction systems for commercial, explains in detail how to master this fascinating
military and off-road applications. Due to continued growth tool for the scratch-builder.

we are looking for a: 112 pages; 210x148mm;150 b+

llustrations;

Precision Machinist / Inspector

3
/4

®

You will be responsible for producing one-off and small
batches of a variety of machined and fabricated
components for electrical machines, gearboxes and power BA FASTENERS IN BRASS
controllers to support our active product development STEEL & STAINLESS

programmes. SPLIT PINS, TAPER PINS,

ROLL PINS, TAPS, DIES,

DRILLS, NUTS WASHERS,
RIVETS, MATERIALS

Send Stamiped addressed envelope plus four first class

You will be responsible for a well equipped machine shop
including both CNC and manual machines. You will interact

directly with the design office and will provide input to the stamps for 28 Page List (Overseas £2.50) ‘Quote Me'
design of components and implement the manufacture and A I NN, (. LT it
commissioning of prototype equipment and test rigs. RETFORD NOTTINGHAMSHIRE DN22 0AU

Telephone 01427 884319 Fax 01427 884319

You will also be responsible for metrology and the
inspection of all sub-contracted machined components.

The successful applicant will play a key role in delivering
automotive and aerospace quality manufactured products in
a dynamic and exciting development environment.

Applications, or requests for further information should be
sent to d.taylor@magtech.co.uk including a copy of your
current CV, or posted to MST Ltd, 224 Newhall Rd.,
Sheffield, S9 2QL.

(24 hr update) WWW.tradesalesdirect.co.uk (made Prices)

Don't wait for the next issue! Check out the Internet Web Site above. It contains a stocklist
of used lathes, millers, grinders, drills, saws, miscellaneous machinery, accessories, items of
interest, etc. A stocklist is also available ‘FREE’ by post.

Contact: David Anchell, Quillstar Ltd, Lower Regent Street, Beeston, Notts. NG9 2DJ
Tel 0115 9255944 Fax. 0115 9430858 or you can send an e-mail to: david@tradesalesdirect.co.uk.

WORLDWIDE SHIPPING. TRADE SALES DIRECT IS A SUBSIDIARY OF QUILLSTAR LTD.

| ‘ MEW200728_pl62.indd 3 23/707 09:51:59
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HOME AND WORKSHOP MACHINERY

Genuine Used Machines & Tooling

i

e 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 SHS
W Telephone: 0208 300 9070 - Evenings 01959 532199 - Facsimile 0208 309 6311
www.homeandworkshop.co.uk stevehwm@btopenworld.com

Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-Ipm
10 minutes from M25 - Junction 3 and South Circular - A205

BCA MK1T1 jig boring, drilling and
milling mnr;?na *“rugndslo I?Euﬁﬂg

= & (,,mm,, Firkinsn Mk Myford MUTR 3 %" x lq'geurhw
oV - . NE\\' 4HP ideal for Myford clutch + long cross slide
. rds eft.

Gabro 2H box nd pan folder

Coming |in we have;

Harrison 140 5 4" x 24" New 4ft guillotines
centres + cabinet 240 volis from new New/CMZ/40: rolls
_— New Leyton 50" rolls
Edwards 2ft box and pan folder
Edwards 50" box and pan folder

Tom senior Ml vertical

only £550/(as is)
Aciera F1 + attachments
£1500(as is)

Startrite 275 (240 volt)
saw bench
Blacksmith tooling from £10

Boxford Model C lathe complete with 3 jow, Micrometers hoxe?:l from £10

Rapidor hacksaw £145

3
/4

®

ord milling head for Myford
glies Lathes .

SIP HDPOOB bench drill 5 ﬂ"
ik Show i (o 4 way fool post & stand

Boxford I} 5: 27" complete with Vices metal and woodworking
cabinet stom

Hayes Diemaster miling.
n:vt?fmumlequThﬁ

gle surfuce
mgneht rhucE 240 vohs

ord Super 78
m genl: sh:nd

Strtite 1655 bandsaw 18" throat /5 Pt
speed / non ferrous Edwords 50" {1.5M) x 16g box
= and pan folder

H{ﬂlngﬂ.’lnlllng ground XY able

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
QBT DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES EXCLUSIVE OF VAT

Just A Small Selection Of Our Current Stock Photographed!

| | ME200705_P175.indd 1 (.} 23707 141408 |
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Balto jewellers polisher + extracior VA Modlel Al athe needs geor wheels
and light 240 volis and ' foolpost only!

Denford Viceroy 16" Sharpedge
grinder / 240 volis

1-‘ x ‘@' . i
Burnerd independent chutks to suit (alehester / Horrison / Boxford ond
Boxford (UD Myford steadies

Tom senior Major horizontal / verlical (olchester Siudent 6" x 24" geared Arbor press / deep throai 12"

milling ma chine, powered table head, gop bed lathe +ooling 'a lof more versalile then o
standurd flypress for light work'

e
\ ¢

Tom SEniT)r Major /horizontal + Emco SL lathe selling for customer +
powered swivel lable fo/cut bevel gears accessories and original box

i J

2 [ L

Tyme fine dust extraclor (three speed) Startrite 301 bandsaw (single speed ) Harrison M250 20" lathe + taper
20 iwolts 240 wolts turning and dual dials

Edwards 2ft treadle guillotine RIH Ferret tool grinder / 240 volts Multico M3 moricer Astra L4 horizontal ;'T verlical milling Duplex D27 grinding attochment
_ machine 240 volts

| | MEW200727_p067.indd 1 & 2807107 14:15:20
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Uni4 Blackwater Close Falrvlewlnd.Park
Rainham Essex RM13 8UA

Massive Discounts On A Huge Range Of Tooling
Special Offers On All New Machines

Used & Ex-Demo Machines Available
Refreshments Available Throughout The Day
Free Prize Draw For All Visitors

For directions please visit www.fphmachinetools.co.uk

10 minutes from M25 & A406 North Circular
10 minutes from the lakeside shopping centre




