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PRO
MACHINE
TOOLS LIMITED

Tel: +44(0)1780 740956
Fax: +44(0)1780 740957

- Wabeco produce quality L
rather than eastern quantity '

CNC machines are offered with a variety 'm-_:_____,____
of CNC control and software systems, - — s -

and still be used as manual machines.
700 x 180mm

= Z axis - 280 mm
= Speed - 140 to 3000rpm
* Power - 1.4 KW

Wabeco produce precision
made machines by rigorous quality
control and accuracy testing.

year- d B
warranty i =W

Wabeco : &N Siz? - 900 X 610 960mm
CNC Lathe CC-D6000E 2‘ — Rt
* Centre Distance - * Size - 1215 x 2 ﬂj \] wabeco Lathe DGOOOE
600mm 500 x 605mm |

* Centre Distance - 600 mm

= Centre Height - 135mm

= Speed - 30 to 2300rpm

* Power - 1.4 KW

* Size - 1230 x 500 x 470mm
* Weight - 150kg

= Centre Height - 135mm  « Weight - 150Kg
* Speed - 30 to 2300rpm < NCCAD/
* Power - 1.4 KW NCCAD Pro

All lathes and mills are backed by an
extensive range of tools and accessories

Wabeco Lathe - Centre Distance - 350mm

¢ Centre Height - 100mm
D4000E * Speed - 30 0 2300mm &g Ywarranty
] * Power - 1.4 KW "

* Size - 860 x 400 x 380mm
» Weight - 71kg

P—

Wabeco
CNC Mill
CC-F1410E =

; *Table - 700 x 180mm

*Z axis - 280mm = Speed -
: 140 to 3000rpm
= Power - 1.4 KW

Size - 950
# %600 x 950mm
* Weight - 122Kg

Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Malchlne Tools Ltd.

Please contact us for stock levels and more technical detail 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW
01780 740956 - 01780 740957

WWW. B m CO m a C h i I'IetOO |S. CO . U k sales@emcomachinetools.co.uk




Published by MyTimeMedia Ltd.
Enterprise House, Enterprise Way,
Edenbridge, Kent TN8 6HF
Tel: 0844 412 2262
From outside UK: +44 (0)1689 869840
www.model-engineer.co.uk

SUBSCRIPTIONS
UK - New, Renewals & Enquiries
Tel: 0844 543 8200
Ermail: mytimemedia@subscription.co.uk
USA & CANADA - New, Renewals & Enquiries
Tel: (001)-866-647-9191
REST OF WORLD - New, Renewals & Enquiries
Tel: +44 (0)1689 869896
Ermail: mytimemedia@subscription.co.uk

BACK ISSUES & BINDERS
Tel: 0844 848 8822

From outside UK: +44 2476 322234
Email: customer.services@myhobbystore.com

Website: www.myhobbystore.co.uk

MODEL ENGINEERING PLANS
Tel: 0844 848 8822

From outside UK: +44 2476 322234
Website: www.myhobbystore.co.uk/me-plans

EDITORIAL
Editor: Neil Wyatt
Tel: +44 (0)1689 860 912
Email: neil.wyatt@mytimemedia.com

PRODUCTION

Design Manager: Siobhan Nolan
Designer: Yvatte Green
lustrator: Grahame Chambers
Retouching: Brian Vickers
Ad Production: Robin Gray

ADVERTISING
Display and Classified Sales: Duncan Armstrong
Email: duncan.armstrong@mytimemedia.com
Tel: 0844 848 5238
Online Sales: Ben Rayment
Email: ben.rayment@mytimemedia.com
Tel: 0844 848 5240

MARKETING & SUBSCRIPTIONS
Subscription Managers:
Kate Scott, Sarah Pradhan

MANAGEMENT
Head of Design & Production: Julie Miller
Group Sales Manager: Duncan Armstrong
Chief Executive: Owen Davies
Chairman: Peter Harkness

mytimemedia

privt & digital mediz pubishes

@ MyTimeMedia Ltd. 2014
All rights reserved ISSN 0959-6909

The: Publisher’s wiritten conaent must be chitained before any part of this
pl.bicaton may be repnxluced in &y form whatsosver, |nci.|dng ph@c&xpm.

On the

Editor'

Did You Make It Yourself?

Besides model engineering (in the widest
sense), one of my other hobbies is
electronics, especially the cantankerous
little microcontroller chips found

inside things like 3D-printers and CNC
machines. Given that, you might expect
my workshop to be fully automated,
but in fact the metal working and the
‘electrickery’ pretty much keep to their
own sides of the workshop. Exceptions
are the DROs on my mill and the speed
controller for my electric shunter.

As some wide-ranging debate on the
forums at www.model-engineer.co.uk
has shown, feelings run high on the place
of new technology in the workshop, and
computers and new technology aren’t
everyone's cup of tea. The debate is
exemplified by the “did you make it
yourself?’ question. To some using, say,
laser cut frames or CNC parts is no
different from buying a casting or a
ready-made pressure gauge. Others
disagree. Equally, the rise of reliable kits
for locos and tanks, for example, means
that those with the enthusiasm but not
the time or workshop can now ‘make’
their own models.

What really matters is that, however you
choose to pursue your hobby, you enjoy
it. The fact is there are a huge diversity of
ways to make creative input, as one
forum member observed - even LBSC
used to make locomatives for people to
their own designs.
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s Bench

Good Honest Metal Bashing

If all this 3D computing is too much

for you, relax! Although my workshop
activity this month has been a bit
limited, due to holiday as much as
work, | have done a few practical things.
| turned up a spindle between centres,
with raised collars at each end, both
accurately sized by taking finishing cuts
at the same setting, and checked with

a micrometer. | can now mount this bar
between centres at any time and, using
a dial gauge fixed to the headstock,
adjust the tailstock so it is accurately in
line with the spindle. Anyone who has

a lathe with a set-over tailstock should
consider making one of these simple
gauges — none of the measurements are
critical, as long as it is turned between
centres and both collars match.

One Maun and His Lathe

My thanks to everyone who responded
to my call for ‘expressions of interest’

in a series giving lathe owners’
perspectives on their machines. As

you might imagine | did get rather a lot
from owners of some lathes, especially
the Myford ML7 - guelle surprise!
Naturally this means | will have to
disappoint a few people by not taking
up their offers, indeed | hope to have
contacted everyone by the time you are
reading this. On the plus side, the offers
received made it clear that such a series
would be far more than a simple list of
the features of various lathes. | am sure
that this can be a worthwhile and varied
series that should make interesting
reading for anyone thinking about
buying a new (or second-hand) lathe.
My hope is that the series can start in
the New Year.

RST STEPS IN 3D CAD

I've started ‘blogging’ the ‘Super Adept’ project | mentioned last time on the forum.
My challenge is to make a new headstock with bronze bearings, including a taper
bearing at the front, and a 4:1 ‘back gear’. My pile of sketch designs was already
getting thick, then while editing Murray Eddington’s ‘Mind to Metal’ for this issue, |
was inspired to make the effort and get to grips with Turbocad 21 Deluxe. The first
part | designed was the new spindle, and while the initial learning curve was almost
vertical, | was surprised to be able to make a fully rendered and accurate drawing
within a few hours. After some more effort, | was able to produce what looks like it
should be a functioning back gear, although it is considerably more robust than the
original. | understand that the way to make real progress is not to take the approach
of making 2D drawings, but to start thinking from a 3D viewpoint. | must admit most
of my parts started as 2D profiles that were extruded or ‘spun’ into 3D, but the main
headstock started as a solid block, from which | ‘carved’ the outline and ‘machined”
the holes. | was also surprised how easy it was to export parts as STL files - suitable
for 3D printing. This opens the door to casting the headstock using a printed pattern,
although | have already got a lump of continuous cast iron ready for this purpose.




signal Fuels (Ripley]

Signal Fuels (Ripley) - Suppliers & Distributors of Quality Solid Fuel

Established in 1995 by Proprietor Trevar Evans, Signal Fuels has growr steadily over the years, in providinga
repulabic s_ewiua 1o local, national and mnternational customers,

DOperating from Amber Vallzy in the heart of Derbyshire, '.Signai' refalls a comprehensive range of quality fuels
fo Domestic Househaiders, Garages, Shops ele., in the form of 50kg opan-sack, and 10kg/ 20kg ( 25kg pre-
packed plis bulk loads T reguired,

Prior 1o the f tion of the D ¥,
Trevor spant a number of years managemerd. in the
South Walss coal industry, and 'Signal’ has becoma a
recognised and bespoke supplier of Welsh Steam §8
Coal to the Hertage fatemity, supplying 'stean’
customers tnmougnoul the United Kingdom, and
Qverseas, with quanities ranging kom 20kg pre-
packid to 30 fonne bulk loads,

We taka ‘greal pride In customer salisfaction, and in
the loyalty displayed by our gients, which makes our
staff try that e bit harder In ensuring that this high
level of senice s maintsned. We offer very
compettive prices and 2 Inendy perscnal approach,

= .« EBitumineus {nion smoksless) coal is sourced
within the LIK, -and some-imported (Cohimbizn)

Wales

« House coal products are- avatiable in sizes::
Doubles, Trebles, and Cobbles

s Anthracte products in | Grains, Beans, Smal
nuts, and Large nuts. with processed Ovals
(priqueties) and Coke also available

Full delivery sarvice, or Cash & Carry ex- yard welcome.
Please contact us by phone, letter or e-mail and we will do our utmost o offer you a really good deal |

| —
SIGNAL FUELS (RIPLEY) . Tel: 01773 550126 747027
DLD STATION YARD = = or Mobile: 07974 434447
WHITELEY ROAD = =  E.mail: signalfuals@holmall.couk

RIPLEY
DEREYSHIRE DES 3QL ... Dur reputation is Glowing

Tracy Tools Ltd.

Unit 1, Parkfield Units,
Barton Hill Way,
Torquay TQR2 8JG

We ship anywhere m world

PRODUCTS

e Taps and Dies ¢ Endmills
e Centre Drills e Lathe Tooling
e Clearance Bargains e Reamers

e Diestocks e Slot Drills
e Drill sets (HSS) e Specials

boxed e Tailstock Die Holder
e Drills * Tap Wrenches

® Drill set (loose) HS e Thread Chasers

QTracy Tools Ltd

STEPCRAFT

BECOME AN EXPERT

Fast, accurate and simple
fabrication of your parts.

1 machine - 1000 possibilities!

B made
._ in
-~ Germany

www.stepcraft-systems.com

e STONEYC] (@

Happy fo help at all times:

info@stoneycnc.co.uk +44 (0) 1432 607 908

Ao
Visit our brand new website | .

www.tracytools.com

Taper Shank Drill
: HSS

Tel: 01803 328 603
Fax: 01803 328 157
Email: info@tracytools.com

Tap & Die Specialist, Engineer Tool Supplies

www.tracytools.com



Inverter drives are extremely reliable e vibration free
e remarkably low noise level e virtually silent

_\
WM250V

e Centre height 125mm
e Distance between centres §10mm

= Motor 1.Tkw £1'4?5

_ WMzas0Vv

= Centre height 140mm
= Distance between centres 700mm
e Motor 1.5kw

£1,850

WM290V

Hlusirated with optional milling attachment,
which is also available for WHZEUV
and WM280V [athes

£2,685

* Low 30rpm speed
ideally suited to
thread cutting

= Supplied with digital
readout and stand

= Distance between
centres 700mm

* Centre height 150mm

= Motor 1.5kw

Allthese lathes are fitted with power cross feed and are supplied with 3

\\and 4 jaw chucks, fixed and travelling steadies, face plate and swarf tray

T: 01428 682929 warco House, Fisher Lane, Chiddingfold, Surrey GU8 4TD 7
warco.co. uk W WWW.Warco.co. uk

E: sales

ANY SPECIAL OFFERS ARE ONLY AVAILABLE WHILE STOCKS LAST AND ARE NOT ONGOING

WM18 VARIABLE
SPEED MILLING
MACHINE

= Speed infinitely variable
from 50- 2,250 rpm

* Table size 840 « 210mm

* Motor 1100w

Without digital readout fitted:

£1,250

With digital readout fitted:
Glass linear scales

£1,750

SAVING £370.00

WM16 VARIABLE
SPEED MILLING
MACHINE

« Speed 50 - 2,250rpm
* Table size 700 x 180mm =
« Distance spindle to table 3?Umm
* Motor 750w .

With digital readout fitted:
Glass linear scales

'£1,350

BENCH GUILLOTINE

ITEM NO.7010

¢ Squaring facility

» Sale blade protection

» Front measuring scale

= Compact versatile guillotine

= Fabricated for maximum strength

« Supplied with adjustable rear depth stop

« Reversible blades, ground on both edges —
Shearing capacity 300mm —_——
Thickness 1.5mm £150 :

~ The Midlands
Model Engineering
Exhibition

Prices include VAT and UK mainland delivery




8 SPINDLE DRIVING
HANDLE
An ingenious new take on an
old idea from Alan Hearsum

12 COVER FEATURE:
MIND TO METAL
From Paper CAD to 3D
printing, Murray Eddington is

A BEGINNER’S
GUIDE TO HOME
METALWORKING
David Clark makes a set of
milling machine clamps.

always ready to experiment 37 STEEL HEAT 50 STUB MANDREL'S
with new ideas. TREATMENT SHORT END
i COLOUR CHART Stub offers mini-lathe owners
16 HAROL[_) HALL'S HINTS You need never lose your a wee bit of extra travel.
Another §|m|:i_le but . temper again with this cut out
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from Harold. GRINDING ON A
40 TOOL HOLDING STENT HYBRID
18 ATAP ADAPTORS FOR Stefan Green assesses his
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Will Doggett makes a start on Peter King completes his set alternative approaches.
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; 62 ALIVE
26 READERS’ TIPS 43 A TRAVEL STOPFORA TAILSTOCK SPINDLE
More lateral thinking from our WARCO 220 LATHE Darren Conway completes his
monthly prizewinners. A delightfully simple stop, precision accessory.
28 HALF NUT REPAIR e
FOR DRUMMOND

M-TYPE LAT_HE 44 SHARPENING GEAR

Geoff Walker tries two CUTTERS WITH A

different approaches to WORDEN

keeping these fine old lathes Roderick Jenkins rescues

in action. some expensive tooling.
34 FITTING A THREE-AXIS 52 PLASTICS SHEET

DRO SYSTEM TO WELDING MACHINE

AN X3 M,|LL Tony Rossiter makes further

Alex du _Pre 00"_1[-'”9'(_95 the progress with his unusual

conversion of his mill. machine.
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WORTH £16.95.
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Coming up...

in the November issue

A CHAMPION RESTORATION

Paul Weighell restores a sensitive drill that's
at least sixty years old.

m John Harris eschews a cheap and cheerful
bandsaw and makes a REDAY power hacksaw
from a set of castings, David Piddington devises
an interesting setup to machine an awkward
casting for a friend, Peter Shaw makes a filing
rest and lots more to interest every hobby
engineer.

Regulars

3 ON THE EDITOR’S BENCH
What's happening in the Editor’s workshop?

38 READERS' FREE ADVERTS
More bargains from your fellow hobbyists.
54 ON THE WIRE
More news from the world of model
and hobby engineering.
56 SCRIBE A LINE
Let’'s hear what YOU have to say!
REPAIRS
ONTHE COVER  >»» B

MAKE A TAP
SHARPENING .
TOOL GRINDER
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Murray Eddington worked a carbide
toolbit hard and fast to machine a
ball nut. Despite the light show, the

tODI was not damagad THE ESSENTIAL READ FOR EVERY HOBBY ENGINEER
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for extra content and
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Martin Cleeve’s Rack Tailstock Designs
In 1956 the Model Engineer o
published a design for a Myford
rack tailstock modification, ‘the
Rack Tailstock’ by Martin Cleeve.
In 1960 it published a revised
version for the EW lathe. Read
the full articles online.

The Model Engineers Workshop

Free Plan Collection

Qver the first few years following its launch in 1990,
MEW regularly included a free pull-out plan. These
plans covered a diverse range of tools, from a filing
rest to a simple lathe — now these plans are being
made available again through our website!

FREE PLAN:

A Simple to Use Dividing Device

The latest free plan to be added to the collection

- this dividing device takes an unconventional
approach. Designed by Al Longwaorth, it appeared in
MEW issue 6, August/September 1991.

Lathe Bearings

Back in 1947, the year the Myford ML& was
released, there was still great suspicion about
using taper roller bearings in lathes among hobby
engineers. Read this highly informative letter by

E. H. Doughty, British Timken's Chief Technical
Engineer defending their products and giving some
excellent diagrams of how they can best be used.

Some of the other live topics on the forum include:
2 Backyard Casting

2 Machining - sitting or standing?

> Adding a Brake to a Colchester Lathe

Join the conversation and look out for the new
‘help and assistance’ topic!!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS SHOP



Alan Hearsum has a new take on an
essential accessory for any small lathe.

A spindle driving handle is a
workshop accessory tool used to
manually drive a lathe headstock
spindle and in turn rotate the
chuck which holds the work-piece
in a lathe. It is normally used for
tapping, threading, when dies are
used in an adapter in the tailstock
and for rotating work held in a 4
jaw chuck clocking the job using
a dial test indicator. It can also be
used for manually screw cutting
when the lathe is not under power
particularly for cast iron and the
softer non-ferrous metals. In this
latter case change wheels need
to be engaged as in conventional
screw cutting where the lathe is
under power.

in this article uses a ratchet handle.

The advantage of a ratchet driven
driving handle is that it allows the
operator to do several quarter circle turns
in quick succession without physically
over stretching when stood in the right
position in front of the spindle chuck on
the lathe. Myford (www.myford.co.uk)
continue to sell spindle driving handles for
their lathes and provide a download on
how to use them.

The described spindle driving handle

Features

The main principle of a spindle driving
handle is it gets its drive feature by
gripping the bore of the lathe spindle.
This is achieved in a similar way to using
a Rawl bolt in the task of fixing a bracket
to a masonry wall where the rawl bolt
draws a tapered nut into the split body
and in turn grips the sides of the hole in
the masonry.

This particular driving handle, in this
project, uses a ratchet spanner so that
there is better flexibility and control when
standing facing the work piece mounted in

8  www.model-engineer.co.uk

The completed
handle.

the lathe chuck. There is no need to
complete a full circle of the driving handle
when using a ratchet driving handle, the
ratchet does not require the handle to be
rotated 360 degrees. Photograph 1 shows
the completed handle, and photo 2 in
place on the lathe, in this case a Myford
ML7 lathe. A similar design can be used
for other centre lathes with a different size
of spindle bore, length of spindle and
different distance from the inside of the
change wheel guard in relation to the
position of the headstock spindle.

General arrangement

Figure 1 shows an exploded view of the
driving handle assembly. The cranked
ratchet arm uses a traditional Rolson
cranked ratchet tool (13mm and 10mm nut
sizes) normally used for tightening and
undoing hexagon nuts. The chrome plated
plain revolving handle was purchased on
eBay and the length of the M10 thread
increased by machining in the lathe. The
part which grips the inside of the lathe
spindle bore is machined from a piece of
% inch diameter BMS to finish 6% inches
overall length. A piece of M8 screwed

rod has a hexagon cone shaped nut at
one end and the other is attached to the
ratchet tool with an M8 nut clamped with
washers either side of the 13mm end of
the tool.

Assembly

Figure 2 shows the component
dimensions required for a driving handle
for a Myford ML7 lathe. Photograph 3 is
a picture of the cranked ratchet handle
showing the 13mm end. An M8 nut is
first placed on the screwed rod (fig

2, item A) which tightens the part
which goes up inside and grips

the bore of the lathe spindle. This

fits next to the two filed surfaces

for a spanner to hold the part in

the bore until it grips the bore. A

fibre self-locking nut is then placed

on the screwed rod leaving a gap

of 1& inch of thread. A large M8 washer
is then placed on the screwed rod
butting up against the cranked ratchet
handle. Then a further M8 normal nut

The handle fitted to an ML7 lathe.

is placed on the screwed rod. The cranked
ratchet handle fits over this nut providing
interference to drive the spindle when fully
assembled. A further washer is added to
the assembly and another lock nut added,
tightening the two lock nuts. Finally a s
inch steel roll pin is knocked into a Vs inch
drilled hole through the composite nut and
screwed rod.

Photograph 4 shows a conically shaped
nut (fig 2, item C) machined from
hexagonal BMS bar 0.4375 inch across
flats. This hexagonal bar measures
approximately % inch across the points of
the hexagon which will pass up a 0.594
bore of a Myford ML7 lathe spindle bore
without interference. The total angle of the
conical nut is 120 degrees. In the final
assembly a Y inch steel roll pin stops the
nut turning.

The cranked
ratchet handle.

Model Engineers’ Workshop



Ratchet Spindle Handle "

Fig. 1

{I&n roll pin
'.

in bore
M8 locknut
M8 nut fits
inside tool
T Rolson® |0/13mm ratchet hande
ltem E
MI0 locknut
f—— Drive Handle Exploded Assembly
Iy

/Glfléin roll pin

‘ltem C
\ Hex. nut made from

Co
ma(r:.I'leinetlX BMS bar

Drill @3/8in bore for
M8 screwed rod, loose fit

’-— Drill @3/8

Sliding fit in lathe spindle bore

ltem B

1 3/4 112
s €34 =
@I/16 roll pi
—- Turned in lathe Drill when assemhled
MI0 I20“
J L—ars
H Machined in lathe
] \ ltem C
S Nut
£n = Hex. brass bar 7/16 A/F
: 33/8 13/16
i:?‘m D
Chrome Plated Handle _J L_
Free-running, purchased on eBay 5116
Item E
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The conical nut.

Photograph 2 includes the component
which grips the lathe spindle bore (fig 2,
item B). It is % diameter BMS 6% inches
long machined in the lathe between
centres, 5 inches long, leaving 1% inches
un-machined. The machined size is 0.593
inches diameter, a sliding fit in the bore of
the lathe spindle. A fixed steady is used in
the lathe, located on the machined
surface, to steady the part whilst a 3% inch
drilled hole is produced. A long drill is
needed held in a chuck in the tailstock of
the lathe. A centre drill is used to find the
centre of the component. This step is
always wise to centralise drilling. Where
possible cutting coolant should be
directed towards the drill to aid cutting.
Before removing the component from the
lathe, a 120 degree conical end should be
machined inside the % inch drilled hole
{fig 2, item B). This angle should match the
angle on the engaging nut (fig 2, item C).
A % wide flat is filed on the component to
suit or fit a suitable size open ended
spanner. Four Yz inch saw cuts 1% inches
long create the flexibility required for the
tube {fig 2, item B) to grip the bore of the
lathe spindle. These cuts would be best
made using a slitting saw driven in the
lathe or milling machine when available.

The chrome revolving handle.

Handle

Photograph 5 shows a plain revolving
chrome handle (fig 2, item D) fitted to
the Rolson cranked ratchet handle. It

has a M10 thread which is a snug fit in
the handle. The length of the threaded
part needs to be machined to 0.8125
inches. This can be achieved by placing
two nuts on the thread, locking them
together, and using these to hold in a
chuck in the lathe. A knife tool/parting
tool is then used to remove the metal by
gently plunge cutting. There is no need
to preserve or maintain a thread after
machining as there only needs enough
thread to hold the nut which has been
machined to reduce the amount of thread
it needs in relation with the thread on the
chrome plated handle (fig 2, item E). In
the final assembly a M10 fibre lock nut is
tightened onto the crank handle. This nut
{fig 2, item E) needs to be machined to
reduce its thickness.

Application

When using the completed drive handle
it is pushed into the spindle bore of the
lathe. An open ended spanner is placed
on the flats of figs 1 & 2 (item B) to hold

in place and another open ended spanner
turned clockwise on the nut nearest to
the spanner on the flats. This clockwise
rotating movement will draw the conical
shaped nut into the conical shaped
component and thus gripping the bore

of the lathe. This action expands item

B allowing the slits in the tube to open.
Tighten the nut until there is complete
interference and the handle drives the
lathe spindle without slippage. If slippage
of the driving handle occurs there is a
need to further tighten the nut; however
not over doing it.

Conclusion

Finally, do not operate the lathe under
power with the handle in position.
Always remove the handle which only
takes less that a minute to do. There is
always a temptation to take a short cut
and we all know that is how near misses
occur and eventually accidents happen.
Because the handle has a ratchet there
will be those that feel the ratchet could be
engaged to allow the handle to remain in
the lathe - please don't as it may still spin
at speed, it takes so little time to remove
the driving handle. B

MODEL
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Coming up in Issue 4492

e Making Wooden Wheels
e Kit Built Locomotives

e A Wire Winder for

Musical Instruments
(and other things...)
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From Mind to Metal

New technology has allowed Murray Eddington
to develop new ways of working.

Apart from (or possibly because of) some test drives with Autocad 11 and
13 back in the 1990s, I've tended to regard CAD tools as a major hurdle
and have simply avoided them for anything more than manipulating and

viewing drawings and models. Recently, after many years of designing parts
using ‘pencil CAD' (good old pencil and paper) and fully manual machining,
I've recently started to use 3D CAD to create parts and assemblies, before
cutting metal. Looking back, | feel a little embarrassed that it took me so
long to take the plunge but now that | have done so over the last 8 months

or so, | can say it's been a very productive and fulfilling process. Previously,
[ couldn’t have imagined how it could possibly be quicker to design
something by starting in CAD than simply getting in the workshop and
starting to machine from sketches, particularly if you are only planning on

making one example.

Spindle nose adaptor

My first exercise in 3D CAD came last
year when | set about designing a D1-3
spindle nose adaptor. This is a fixture that
can be bolted down to a machine table
and will accept any of the common range
of D1-3 fittings. It mimics the nose of the
lathe spindle, hence the name. As | now
have a variety of 3-jaw, 4-jaw and collet
chucks plus large faceplate, driver plate
etc for my Colchester Bantam, all of which
share this system, a spindle nose adaptor
would allow me a lot more options for
workholding on my milling machine.

The Camlock system uses a combination
of a taper and a flat face to locate the
chuck concentric and perpendicular to the
lathe axis. The D1-3 size also uses 3
eccentric cams to pull the chuck against
the said face and taper. They act against 3
pins that stick out of the back of the chuck.
The Camlock series dimensions are
defined in the international standard ISO
702-2. | was able to locate a copy and thus
work to the specification rather than
having to rely on my own measurements.

| started out by machining up a spindle
nose with the taper and face that fitted the
chuck nicely but lacked any means of
holding it on or driving it. As | would be
mounting the adaptor with bolts into the
table in use, | drilled and recessed 2 holes at
this stage, figuring that I'd find them useful
for holding the adaptor during the
machining operations. In terms of
accommodating the various features within
the body, it would have been more
convenient to have had 3 fixing bolts rather
than 2 but my rotary table has 4 slots, which
decided it. It was around about this time that
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| started to consider what a tricky challenge
it would be to position all of the various
radial and axial bores within the adaptor
body along with the 2 bolt holes. It would
require some devilish 3D calculations to
place them all without clashing.

Geomagic design

It was at this point that | installed a 30 day
trial demo of Geomagic Design (this used
to be called Alibre but has been renamed).

| found | was able to create 3D models for
the existing body and the key elements of
the D1-3 system quite rapidly, including
the 3 cams, the 3 radial (cam) bores and 3
axial (pin) bores. This work was done in the
‘part design’ environment. | started out by
modelling a simple cylindrical body, adding
the critical features of the D1-3 nose (taper
and face, cam bores and locking pin bores)
and a central bore. Then | created the radial
and axial bores (fig. 1). It's important to
think ahead with this kind of work, which
meant in this case creating each of the triple
bore sets and the bolt hole sets as separate
circular patterns so that each group could
be moved around independently as a set.

| needed to ensure that the bores for the
cams precisely intersected the cutout on
the chuck pins. One of the questions | had
to resolve was how best to position the
various bores (including the 2 fixing bolts}
within the body so that they didn’t clash and
in a way that it would be fully compatible
with standard chucks. | can say with
certainty that | personally wouldn't have
been able to do this at the drawing board,
whereas it was fairly straightforward within
the CAD environment.

Spindle nose
body model.

Fig. 2

Nose =8
assembly.

Once these basic building blocks have
been created, the ‘assembly design’
environment allows you to assemble
several parts together and apply mating
constraints so that they fit together
correctly. For instance, when assembling a
cam into a bore, a ‘coaxial’ relationship
will align the cam axis to the bore axis. To
further define the position, you need to
position the cam along the axis at the
correct distance. In a real life design you
will have recognised the need for a pin to
locate into a groove to constrain the cam.
Assuming that the CAD parts you have
designed also incorporate such a feature,
you can align one face of the groove with
one edge of the pin. This still leaves the
angular position of the cam unconstrained.
However, by leaving it unconstrained you

Model Engineers’ Workshop



Spindle Nose Adaptor in use.

can turn the cam with the mouse and see
how it behaves. If you wanted to get really
fancy, you could even add the cam pin to
the assembly and watch it move in and
out as you turn the cam.

| was able to finesse the positions of the
features (mainly the fixing bolts) so that |
ended up with a reasonable result. With
the hindsight now provided | could see
that a larger diameter body would have
been advisable but | wasn't about to
copper up again for another lump of steel.
| was unable to avoid one of the bolt head
recesses breaking through into one of the
cam bores but | figured I'd be able to
modify the design of one of the cams and
thus make the whole thing workable. | also
placed the cam retainer pins on the rear
face of the adaptor for simplicity, rather
than on the side (you couldn't do this on a
lathe nose or you wouldn’t be able to
access the retainer pins) (fig. 2). | didn't
fancy trying to machine the square chuck
key holes in the cams, so | also changed
them to external hex heads that | could
easily mill on the rotary table and tighten
with a spanner or socket. Finally, | altered
the length of the cams to suit the actual
diameter and bore of my roughed out
body (fig. 3). This gives an idea of how
easy it is to modify complex assemblies in
3D CAD in a way that would be very
difficult using traditional pen and paper or
even 2D CAD.

The final challenge was the machining of
the 3 cams to my own design. Having
created an assembly of working parts in
Geomagic, | was pretty confident that it
would do what | required, assuming |
could be trusted to machine the parts up
correctly. This is where the third element
of modern 3D CAD applications come in.
You can take the parts and assemblies you
have created and automatically generate
full drawings from them, complete with
dimensions, section views, detailed views,
parts lists etc. The parts, assemblies and
drawings are all associative, so that a
change made in one automatically results
in the others being updated. You find that
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the dimensions you define to develop the
parts in the design phase do not
necessarily provide the machining
dimensions you need to actually produce
the parts, so you need to add those
yourself but that is a trivial job. I'm
pleased to say that | managed to make
these parts up accurately and without any
gross mishaps. lt's been a useful accessory
on several occasions e.g. for milling and
drilling parts on the rotary table using the
collet chuck, 4-jaw chuck, faceplate etc.
(photo 1).

Mind to Metal |

Barrel body and stud.

QCTH assembly.

you can only save the parts in Geomagic
format or export to .STL (suitable for
3D printers). You can still create parts,
assemblies and drawings (it's exactly the
same application but with some features
disabled). As | was looking for greater file
exchange capability, | did the QCTH design
this time in Solid Edge (from Siemens).
This is a mid-range 3D parametric CAD
package like Geomagic and Solidworks,
with a very similar set of capabilities.

| looked around to see if anyone had
developed a QCTH for the NMTB30 system

The final challenge was the machining of the
3 cams to my own design. Having created an assembly

of working parts in Geomagic, | was pretty confident

that it would do what I required, assuming I could

be trusted to machine the parts vp correctly.

Quick change toolholder
for the milling machine

Emboldened by this experience, | designed
a quick change toolholder (QCTH) for my
Bridgeport clone milling machine. For me
to do accurate work in a milling machine
on a reasonable timescale requires a DRO
and frequent picking up of feature positions
using an edge finder. The QCTH allows

me to swap NMTB30 tooling over rapidly
without having to lock the spindle, loosen
the drawbar, knock out the tool, replace it
with another, tighten it up etc. Instead of
taking a minute or so to swap over, | can
now do it in literally just a few seconds.

Solid edge

By now, the 30 day trial of Geomagic had
expired. The hobby version of Geomagic
comes at a reasonably affordable price
(Cubify Design, for under 200 quid) but

and couldn't find anything. The space
available for the gubbins is pretty limited,
so one of the first tasks was to make up an
accurate model of the spindle nose, along
with a toolholder and a drawbar. There are
QCTH systems for the [ISO30 system but
apart from the basic taper itself, the
spindle nose design is quite different.
Generally, the ISO30 QCTH systems either
push the taper in from the outside or pull
it from within using a drawbar by means
of a pull stud at the narrow end. | opted for
a drawbar actuated ball and ramp design
in the end, being about the only solution |
could sensibly fit in the available space
{fig. 4). These are widely used in quick
release hose couplings and in some older
pull stud designs.

| did a fair amount of evolution of the
parts in CAD before | was happy that it
was a workable design that | could actually
make and would stand up to the
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Fig. 6
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Dimensioned °
body.

requirements (fig. 5). Again, | was able to
print out detailed drawings for each part
with dimensioned features, suitable for
machining them up (fig. 6). I've been using
the QCTH quite intensively for quite a few
months now and I'm very pleased with the
way it works (fig. 8). Apart from fitting a
heavier spring (for peace of mind), I've not
needed to change anything and so far,
nothing’s broken or come adrift.

Screwcutting dutch

for the Colchester Bantam

Next up, | designed a version of Graham
Meeks’ screwcutting clutch that was
modified to suit the Colchester Bantam.
Pretty much everything had to be scaled
and positioned uniquely to fit the existing
gear train, so the same approach was
taken. | modelled the back end of the
headstock, then started to create a series
of parts to fit the space and functional
requirements (fig. 7). | can't pretend that
| just came up with ideas in the CAD
environment. It just doesn’t happen for
me and | doubt there are really are any

Z 21 &

3D-printed assembly.
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engineers who actually work that way.
Before going near a CAD program, you
have to have at least a basic concept in
mind, which in my case requires several
sheets of hand drawn sketches.

Ultimaker2 3D printer

Around this time, we acquired an
Ultimaker2 3D printer at work and started
to use it for rapid prototyping tasks. The
screwcutting clutch was an ideal candidate
for the printer. Once | was reasonably
happy with the CAD design on the screen
and it was about 90% completed, | was
able to print out the parts on a 3D printer,
both the whole assembly at 50% scale
{much quicker to print out) and some
individual parts at 100% scale (to offer up
to the machine) (photo 2). Being able to
print out the parts and fit them together
before you go off and make them in metal
is very helpful when the assembly is fairly
complex. It's not essential but it reduces
the risk of getting something badly wrong
and allows you to make minor (but often
helpful) changes.

Making parts from a drawing.

Clutch assembly.

| then made a few detail changes and
set about procuring and machining up
the parts from the detailed drawings
created in Solid Edge. As long as the full
assembly and its parts are finalized in
CAD (and assuming you've designed
something that it's actually possible to
machine!), the parts manufacturing
process is a relatively straightforward
matter of following the drawing (photo
3). In practice, | find that | see further
improvements that can be implemented
as | start to make the parts up, not least
due to the availability of tools and
materials in my workshop. In this case, |
will update the part model and assembly
to reflect what |I've done. If there is a
knock-on effect with mating parts etc, |
will reprint the drawings for those parts,
which will have been automatically
updated by the CAD. With 'pencil CAD' or
stuff that is made up as you go along,
you need to do this coordination
manually which can be messy. At the
time of writing this, I've got all the major
components for the mechanism
machined up and assembled. These fit

Clutch mem‘laniém.
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together very nicely and perform the
required functions (photo 4). The final
parts required for completion are the trip
rods for automatic disengagement.

Sferper motor drives for CNC
milling machine conversion
Currently | am making up stepper motor
drives for my Bridgeport clone milling
machine, in order to convert it to CNC.
Although this is a fairly well worn path in
the CNC world, my implementation is fairly
unusual, as | have managed to keep the
design relatively compact while requiring
minimal modifications to the machine
itself (eg just two M6 threaded holes for
the Z-axis mechanism). If you are familiar
with the Bridgeport J-head, you will know
that it is a very complex shape due to the
various assemblies and controls that are
contained within it. This makes visualizing
and dimensioning mating parts quite
challenging. In practice, | think you have 2
options if you want to achieve a reasonable
rate of progress — either make parts up by
eye or trial and error as you go along or
develop the parts and assembly in CAD,
then spit out the drawings and machine

up the parts (fig. 8). As you might expect,

customize, download the CAD models of
the finished part and even order online - if
you have the wallet to support that!

The Z-axis ball screw and ball nut both
required a fair bit of machining, yet they
are made of some form of hardened steel.
These aren't parts that you'd want to
attempt to anneal, machine and reharden
and | don't possess any form of grinding
tools apart from a few angle grinders.
However, it is perfectly feasible to use
carbide inserts and tooling to turn and mill
them directly. The skill is to use a high
surface speed, power feed (to keep a
constant and controlled feed rate) and a
modest depth of cut with no coolant.
Presumably the heat generated anneals the
steel as it cuts. The tools survive but the
swarf glows and burns as it comes off the
tool, so you have to stand back (photo 6)!

Solidworks vs Solid

Edge vs Geomagic/Alibre

The X, Y and Z-axis assemblies were
designed in Solidworks, which has a very
similar feature set to Geomagic and Solid
Edge. As before, | found that printing out
some of the key components enabled me
to verify that | had the correct dimensions

Many of the parts | ordered in, such as the toothed

timing belt pulleys and the ball nut and ball

screw needed to be machined to suit my
installation - there simply isn’t the freedom to make
assemblies like this using entirely off the shelf paris.

| took the second option and again | found
that printing the parts out and trial fitting
them allowed me to confirm that | had
measured up the features correctly and
do some finessing of the detailed parts
designs before cutting metal (photo 5).

There were inevitable late changes to
some of the constraints, such as the
dimensions of the Z-axis ball screw and
nut which | ordered from the Ali Express
website. When it finally arrived, | found
that the ball nut length was actually 38mm
rather than the 42mm shown on the
supplier’s original drawing. All was not
lost, as | was able to reduce the size of
some of the associated parts and end up
with an extra 4mm of quill travel.

Many of the parts | ordered in, such as
the toothed timing belt pulleys and the
ball nut and ball screw needed to be
machined to suit my installation — there
simply isn't the freedom to make
assemblies like this using entirely off the
shelf parts. In many cases, the suppliers
provide 3D CAD models that you can
download and use or modify. There is a
large European database at Traceparts
which you can use to find free 3D CAD
models, even if you don't use it to actually
source your parts. | had to make models
for most of my parts but | was able to save
a lot of time by starting with some of these
more generic parts and making my own
variants from them. Another starting point
might be Misumi, who provide a wide
range of configurable parts that you can
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and to finesse some of the details before
starting to cut metal. Although the menu
structure and some of the feature names
are different, once you get to grips with
any of these applications, they have very
similar capability (they have to, in order to
be competitive).

The advantage of Solidworks is that it
seems to be by far the most commonplace
mid-range 3D CAD tool nowadays. The
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Z-axis pafts.

Mind to Metal |

Z-axis
CAD
assembly.

Fig. 8

advantage of Geomagic Cubify Design
(the hobby version of Alibre) is its price.
Unless you are very rich or lucky enough
like me to have access to the full version
of one of these tools through your work,
out of these particular 3 candidates you
may be best to go for Geomagic for hobby
use. One of the downsides of Cubify
Design is that they seem to want to charge
you for tutorials etc while most other
companies want to help you to get up to
speed as quickly and easily as possible,
free of charge. There are several other
candidates out there for 3D CAD and none
of them are right or wrong, it's just a
matter of personal preference, finance and
circumstances.

One example of a design calculation that
would be pretty difficult to get right
manually is belt centring. Originally | had
planned to drive my X and Y-axis
ballscrews directly using closed-loop
stepper motors. It is difficult to find any
rational basis for the motor torque ratings
specified for many of the CNC conversions
that are described on the internet, other
than ‘it works ok for me’. The closest |
could find were the white papers
published by Tormach for the PCNC series
machines. | did some design calculations
myself that supported my belief that direct
stepper drive would be a perfectly viable
solution for my system. However, at the

Machining hardened balinut.
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last minute, | was able to source some
‘proper” AC servo motors and drives from
DMM Technology in Vancouver which
possess a better torque-speed
characteristic than can be found from a
stepper motor, so | redesigned the X and
Y-axis drives. Servo motors have a lower
torque capability and a higher speed range
than a stepper motor, so | had to redesign
the drive to incorporate a step-down
toothed belt drive.

The normal way to implement a toothed
belt drive in this application seems to be
to mount the motor in slotted holes so the
belt can be tensioned by moving the
motor against the belt - this struck me as
easy but messy. If the pulley centres could
be positioned accurately to begin with and
a small tensioner pulley provided to take
up any wear, the motor could be mounted
in a fixed position. Solidworks allows you
to generate a belt or chain that mates with
your pulleys. You can specify a fixed belt
length and use that to drive the position of
the tensioner within its slot once you have
the centres close to where they need to be
(fig. 9). Once | had received the pulleys
and belts and machined the Y-axis
housing, | was pleased and relieved to
find that they were an exact fit. | was less
than impressed with my first attempt at
the Z-axis belt drive which | dimensioned
using an online pulley centre calculator.
Solidworks enabled me to get the right
answer.

Conclusions

I'd recommend trying out a modern 3D
CAD application if you have the budget
and interest to do so. There are many
things that can be done in CAD that can't
sensibly be done manually or at the very
least can be done much more quickly and
easily in CAD, with the ability to make
live changes that update the associated
drawings and assemblies instantly. And

Fig. 9

Belt mates in
solidworks.

if you want to get carried away, you can
motorise your mechanisms and simulate
operation quite easily. Ultimately, the work
you do to create the CAD model is carried
through to the toolpath that machines the
part. As | said at the beginning, | am not
an experienced user of CAD or CNC but

in that capacity | can testify how easy it
has been to get up and running without a
great deal of pain and effort. B

An alternative to

the Vee Block/Vice

Harold Hall offers a simple alternative for holding round workpieces on the mill.

described in this brief article is the

preferred one in all cases, but is worth
considering as it has advantages in some.
Most workshop owners would first consider
the vice as a means of securing a round
item for machining and in many cases it is
the obvious first choice, especially if the vice
is already on the machine table.

One reason for using the method, shown
in the photo, is if the workpiece diameter
is too large for the available vice as whilst
the photograph shows a relatively small
diameter workpiece, in theory there is no
limit to the diameter that can be
accommodated.

Another reason is if through holes are to
be drilled. In this case, the parallel would
have to be removed just prior to the drill
breaking through with the possibility that
the workpiece would then drop in the vice
when the drill pressure is again applied. Of
course, if the diameter is large two
parallels could be used not unlike the
method in the photograph.

Iam not suggesting that the setup being
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Another use for the method is that it can
easily accommodate parts with two
diameters much easier and more securely
than if using a vice.

However, if the method is chosen, for
whatever reason, it is quick to set up.
Place the first fence on the machine table
setting it using a square off the table's
front edge. Place a piece of bar, width
about 60 to 80% the diameter to be
supported between the first bar and the
one now being placed. Secure the second
one with a nut and stud and then the
workpiece with an overhead clamp. | think
the photograph makes that all clear.

For longer workpieces, longer, or two
fences per side, can be used with two
overhead clamps. Of course, sufficient of
the workpiece must be available for the
required task to be completed, be ita
drilled hole, a keyway or a flat.

If the workpiece has two diameters a
second pair of fences will be required,
maybe of a different thickness. For this,
position the first pair as above and fit the

workpiece and then place the second pair
using the workpiece to position them.

If more than one part is to be made then
an end stop could be incorporated
enabling subsequent parts to be placed
identically. This is something that can be a
problem using the vice but is very simple
in this case.

Do keep the method in mind, you never
know when it will be found useful. B
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The concept
| wanted to sharpen some small
taps. | could have used an oilstone

or a diamond stone, but this is

a slow method when you have
several taps to do in one go. The
only option | could see was to make
what is, to all intents purposes, a
small tool grinder (photo 1).

The small grinding wheel used
with die grinders would be ideal.
So this got me around to thinking
of a rotary tool (I have a Draper
Multi-Tool) mounted on a stand. A
method of moving the grinder up
and down, with a carriage below
to move the tap in and out and
another to move the tap under the
grinding wheel to grind the tap,
would be the answer.

A Tap Sharpening Tool

Will Doggett has found a solution to extend the life of his taps.

The process of design

| didn’t start with drawing as such, just
sketches on odd bits of paper as | went
along from one part to the next. | think we
call it ‘designing on the hoof'. The photos
were taken at the same time as | was
making the tool. The sketches were drawn
after the parts were finished. This was
easier as some of the parts were remade
as the project progressed. | started at the
top and worked my way down the design,
so to speak. The sizes described in the text
and shown the sketches are the right and
finished size.

The material was all from bits that | had
in the workshop and made up from stock
items that are readily available. | have
used bolts or screws to keep it simple - no
welding or silver soldering - so those new
to the hobby (who | like to call apprentices)
can, if they wish, make it with a lathe and
a drilling machine. | must admit that | did
use a band saw for cutting some of the
materials to size, and a milling machine to
get one part to the right size as it was to
big for the project. | also used a welder to
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The finished tool.

join some parts as | didn't have the right
size of material, but a visit to your local
steel stockholder should enable you to get
around this.

The process of manufacture

The first consideration was how to mount
the draper grinder. Removing the large
plastic collar on the collet end revealed
what turned out to be 18 x 1.5 mm pitch
thread. This was going to be the mounting

point with a bracket at the back for support.

My initial thought was to make a
mounting plate with a thread in it to hold
the grinder, but the chances of the grinder
finishing in the right position were slim
with this method. | wanted the on/of switch
on the top for easy access, and speed

control on the bottom when it was finished.

Protective nut

The first part to be made was a protective
nut. This was made from aluminium and
is to protect the thread on the end of the

grinder when it is clamped in the steel
holder.

This is drilled and tapped M18 and
21mm overall diameter and 10mm long
with a slot in the side, so that it can be
screwed on to the grinder and then
clamped in the end of the holder, fixing
the grinder in place. The protective nut is
shown in photo 2. Photograph 3 shows
the nut fitted to the grinder.

The bush nut.

Model Engineers’ Workshop



The parts of the support.
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The support bracket

The support bracket (fig. 1) requires a
clamp to lock the grinder and a bracket
arm to help support the grinders weight.
The position for the clamping hole in the
end plate was calculated by setting the
grinder level on a steel plate and then
measuring the height to the chuck centre,
and then putting an angle plate at the back
of the grinder and measuring from this to
the centre.

The parts for the support bracket are
shown in photo 4. They consist of three
pieces one 38x10x45mm, one
38x10x150mm and one 25 x5 x 50mm, all
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steel. The 38x10x45mm plate makes the
end piece that will hold the protective nut
so this was made first.

The position for the hole for the
protective nut was marked out 15mm
down from the top and 25mm in from
the fixing face. It was then centre popped
and the part was put in the four-jaw
chuck and centred with a wiggler. It was
then centre drilled and opened up with a
16mm drill. After drilling it was bored
out to 21mm to fit the protective nut
(photo 5).

The clamping screw hole was next, for
an M5 socket head cap screw. The hole

was marked out an equal distance from
the side and front and drilled for tapping
in the bottom part and clearance in the top
part. Tapping is shown in photo 6. A slot
was then cut with a hacksaw to give the
clamping action (photo 7).

The next thing was to fit the front part to
the side. This was done with two M5
socket head screws. The side part was
marked out to miss the hole that had been
bored in the end plate and drilled. These
holes were then transferred to the end
part, and this was drilled and tapped for
the screws. Tapping the end plate is
shown in photo 8.
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Next, the grinder body support was
fitted. From the back face of the clamping
bracket to the centre was 90mm. This was
also fixed in position with M5 socket head
cap screws. Photographs 9 and 10 shows
the parts assembled.

On completion of the assembly | tested
the fit of the grinder in it as shown in
photos 11 and 12. Every thing was in the
right place, the clamp worked and the
grinder sat on the bracket as it was
intended to. An M6 thread was then put at
about half way along the length to fix it to
the raise and lower block.

Height adjustment

The next task was to work out a way to
adjust the height of the grinding wheel
so that the wheel can be feed onto the
tap with accuracy. It also accommodates
different sizes of tap as | had planned to
use a fixed height chuck to hold the taps
when grinding them, and some sort of
height adjustment was necessary.

A column idea was a bit of a problem, as |
wanted stability and one column would
swing when moved up or down. | could
have used a keyway down the shaft, but |
felt this was making it over complicated for
what | wanted. After a lot of thought |
decided to use two posts to hold the
carriage for the grinder and support bracket.

To move the carriage | was going to use
a screw thread with a graduated scale at
the top for fine adjustment if necessary
when grinding. | also needed a locking
system to stop movement. The height for
the column was an estimate at this stage.

The raise and lower block

The raising and lowering block (fig. 2)
was cut from some 20x60mm stock to a
length of 80mm, then it was reduced to
20x30x80mm. Cutting to width on the
band saw with Mike Haughton's Jig is
shown in photo 13.

After sawing the block it was filed to size
and deburred. | could have put the block in
the four jaw chuck on the lathe to bring it
to size, but the saw is quite accurate so the
was no need for this. It was then ready for
marking out for the holes.

-

The body support bracke

L

t.

Grinder in test position.

The block was marked out for the 4 inch
column holes (% inch bar was the only
material that | had at the time, 12mm
would be a metric alternative) and at the
same time the centre hole which is for
the rise and lower screw (photo 14). To
mark out | used a digital height gauge
(this is modified Vernier calliper that |
made some time ago. The calliper used a
battery in about two days, this is why |
modified it. | only use the height gauge
for a short time so there’s no problem
with batteries now).

The top and bottom plates were also
marked out at the same time and at same
settings as the block. This way | cut down
on any inaccuracy in the holes.

The block was held in a small machine
vice clamped to the table of the drill and
holes were then drilled and reamed ¥
inch. The holes that fit on the support
rails were just reamed and are not going

Fig. 2 | -siree
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Front view.

to have bushes fitted in them, as | don't
feel that is necessary.

The centre hole was drilled and tapped
M8. This is for the lift and lower screw.
There are two other holes drilled in the side
of the block. These are for attaching the
support bracket and are 6mm diameter.

The column plates

The top column plate is made from
some 6x25mm bar finished 80mm long.
The bottom plate is 10x40x80mm. The
unfinished plates are shown in photo 15.
After the photographs were taken the
centre hole in the top plate was drilled
6mm so the lift screw's plain shaft could

‘:&3

Marking ou he raising E;‘ock -
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pass through. A blind 6mm hole was
drilled on the bottom plate for the bottom
of the screw shaft.

The column screw

The lift and lower screw was going to be
M6 because of the Tmm pitch, but it was

a bit flimsy. As M8 is 1.25 pitch and locks
better for size | chose M8 as the extra

.25 pitch doesn’t make much difference
when in use. The top part of the 8mm was
reduced to 6mm for 32mm, and the top 10
mm has an M6 thread to fit the handle and
a plain section for the graduation ring and
top plate. At the bottom there is another
section of 6mm diameter, 8mm long this
is to fit in the hole in the bottom plate as

a guide for the screw to stop it wandering
about. This also has a 6mm washer fitted
to it on assemble.

Handle & graduation scale

The handle was made next, from a piece

of 22mm diameter steel. This has a 22mm
centre section and two balls on each end
the smaller ball is 177mm the other is 21Tmm.
The centre has a M6 tapped hole in it to fix
to the screw shaft. Photograph 16 shows
the larger ball being turned. A small handle
was also turned with a M6 thread on it to fix
it in a hole in the small end, photo 17 shows
the parts of the handle ready for assembly
with Loctite. The dimensions for the handle
are a bit arbitrary as | made it with what
material | had and machined it to look right
and balanced.

At the same time the graduation scale
parts were roughly turned to size with a
shoulder to fit together shown in photo
18.These would be re-machined and have
the lines for the position scale put on later.
The lower part has a counter bore of
19x3mm in it and is fixed to the top plate
with M3 screws. It is 32mm diameter and
5mm thick.

The top part, the graduation dial, is also
32mm diameter and is 13mm high with a
19x2mm projection to fit the bottom parts
counter bore. The 8mm up stand is for a
2BA screw to fix it to the screw shaft, so
that the graduation dial rotates with the
handle when it is turned to lower or raise
the tool.

e
To,

The support in position.

p a & bottom plates.

Fig. 3
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The handle prta

The assembled parts are shown in photo
19, this is before the scale lines were done.
| didn’t put a locking system on the
column as it was not required.

The X carriage

The X carriage (fig. 3) is used to move the
tooling along under the grinding wheel

on the line of the flute of the tap from left
to right as looking from the front. It was
fabricated from a piece of flat and some
round steel. The top was 93x75 x6mm,

but as | didn’t have any material that size, |
made it from a piece of used 2-inch angle. |
cut it to length, sawed it in half, tack welded
the two parts back together to make a flat
plate and then it was finished to size.

The tubes for it the carriage to move on
were made from 22mm steel and cut
70mm long, then drilled and reamed
15mm to match the rails. They were then
fixed to the bottom of the plate at 60mm
centres with 3mm countersunk socket
head screws. Photograph 20 shows the
top of the carriage and photo 21 shows
the underside and my rather crudely
welded joint.

The X carrfa-g;e.
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The underside of the X carriage.

The X carriage support rails

The rails for the carriage to run on
are15mm round steel cut to 350mm
finished length and supported with two
angles at each end. These are in turn
attached to the ends of the main base.
The rails are drilled and tapped M5 in
both ends to fit the holes drilled in the
end supports of the base (see later).
Photograph 24 shows the main base with
the holes for the rails. The rails for the
carriage can be seen fitted and with the
carriage in place in photo 25.
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The Y carriage parts.
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The Y carriage

The Y carriage (fig. 4) which moves the
tooling in and out, looking from the
front, was made in the same way as the
X carriage with an angle support at each
end and a top with rails to move on. This
carriage has a graduated lead screw to
move the tap that is being sharpened
against the grinding wheel with accuracy.

The carriage rails were fixed to two
100mm pieces of 256x25mm angle screwed
to the X carriage top (photo 22).

The table is piece of 20x60x120mm long
steel, drilled and reamed to fit the rails.
These are % inch diameter by 100mm and
fixed to the angle with M5 socket head
SCrews.

The carriage lead screw is made from M8
threaded rod145mm long, with a 38mm
section of Bmm and 15mm of M6 thread
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on one end. The other end has a section of
6mm just 5mm long. The longer section is
again for graduation dials and is which is
the same as the Z-axis dial and handle.
The dimensions for this are shown in fig.
4. There is only one slight difference - a
lockout to secure the handle to the shaft
on the Y-axis.

The graduation dials on the Y-axis are
made the same way as on the Z-axis dials.
The Y carriage graduation dial is held on
the shaft with a 2 BA socket head grub
screw, and the fixed part is held to the
frame with a counter sunk socket head
screw. The two carriages X and Y are
shown in photo 23 assembled for test fit to
check they are smooth in their operation.

To be continued...

The carriages.

|
The base.

Base with carriages.
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Readers' Tips

We have £30 in gift vouchers courtesy of engineering suppliers Chester
Machine Tools for each month's ‘Top Tip'. Email your workshop tips to
neil.wyatt@mytimemedia.com marking them 'Readers Tips', and you could

be a winner. Try to keep your tip to no more than 400 words and a picture or
drawing. Every month we will chose a selection for publication and the one
chosen as Tip of the Month will win £30 in gift vouchers from Chester Machine
Tools. Visit www.chesterhobbystore.com to plan how to spend yours!

This month's runner-up is Peter
Farmer, who receives a book
from the Workshop Practice Series.

| don't know if this will be of interest to
your readers but | have found this tip
useful over the years, When scrapping
screw type electrical connectors ie mains
13a plugs, ceiling rose, or anything with
the small 3mm brass screws save them
to use on locking bolts. Just drill the end
of the bolt, | found they were a tad over
3mm. No need to tap a thread as it allows
brass screw to turn on end of bolt. This
saves the bolt damaging the part which is
being locked onto.

This month’s winner offers two tips for the
prize of one from Colin Murdoch in Leeds:

First tip is from toolroom practice of long ago - one of
David Nye's windsceen wiper's steel strips can be used

in a machine vice placed just at the top of the loose jaw.
This ensures that the item that is being held has its Datum
Face square up to the fixed jaw irrespective of how true the
other faces are. Some wipers have stainless steel strips,
these are better than the galvanised ones.

Second tip is an add-on cast iron slab filled with tapped
holes and screwed to the drill table. Nothing new in that
one might say, but if you have several vices, rotary tables
etc., each with its own particular layout for the clamping
bolts, the tapped holes can be laid out to that every item
can have its own arrangement for spacing and size of stud.

More than that - you may need more than one position
for each of the items according the work to be done. All the
holes were drilled right through the table where possible
and tapped in situ. Each hole has its own stud sized so that
the drill table can rotate freely - any one can be replaced by
a longer stud for clamping a work piece without a vice.

CHESTER MACHINE TOOLS

No more than one prize with a value of £30 will be given each month. By entering you agree your entry can be freely published and republished MyTimeMedia on paper
or electronically and may be edited before appearing. Unpublished tips may be carried forward to future months. You will be acknowlad?ed as the author of the tip.
There is no guarantee that any entry will be published and if no publishable tips are received a prize will not be awarded. The decision of the editor is final.
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EADER OFFER

iR |
LO75 TICH PLAN ONLY £30!

BETTER THAN HALF PRICE

For a limited time Myhobbystore are offering readers of Model Engineer and Model Engineers Workshop the chance
to purchase the popular LO75 Tich plan for just £30 instead of £67.50%, that’s a huge saving of £37.50!

A 3-% in gauge 0-4-0 tank locomotive. (Featured in ME Vols100-105).
This is a small freelance, contractors type of engine, especially designed for the beginner.
Outside cylinders and choice of slip-eccentric or Walschaerts valve gear. Details for original boiler
and a larger boilered version are included. Tich is the ideal beginners locomotive.

This great offer will not be repeated in 2014 so don’t forget to order yours before Ist November.

\\ | AVAILABLE FROM
myhobbystore

ONLINE: www.myhabbystére.com/LO75
BY PHONE: 0844 848 8822 (Phone Iin_eé open Mon-Fri9am — 4.30pm)

Subscribers will receive an additional 5% saving if their subscription ,détail_s_. are correctly linked with their MyHobbyStore account.
Prices are correct at time of publishing. All prices are exclusive of P&P. Offer ends O1/10/2014.Postage and packing not included.

/



Half Nut Repair for

Drummond M Type Lathe

In 1924 when Drummond
brothers of Guildford announced
the improvements to their M
type lathe one of them was the
inclusion of a retracting half nut
which allowed the user to easily
engage and disengage a power
feed via the lead screw. This
improvement was a consequence
of numerous requests from
customers to provide a rack and
pinion motion to operate the
saddle. A half nut for the lead
screw was therefore essential to
replace the existing full nut.

he half nut, in the form of a cast

swinging arm, pivots on a short arc

into and out of engagement with the
lead screw. Initially made from cast iron
and later cast in bronze it is unusual and
unlike more conventional half nuts which
lift and engage square to the lead screw.
The lathe with the new half nut continued
in production in this form until around
1951. Thousands were made, in later years
by Myford, and many are still around
today. In my workshop | have two of them
in regular use, a Drummond and a Myford.

28 www.model-engineer.co.uk

Geoff Walker undertakes the repair of a lead screw
half nut on a Myford or Drummond M type lathe.

The half nut is an important component
part of the machine and needs to be in at
least good condition if machining
operations under a power feed are to be

carried out to a reasonably high standard.

After being in constant use over a long
time the nut is subject to wear and
eventually a failure. As a result either a
newer replacement, a repair or a new
fabrication will be needed. The latter of
these 3 options is the main focus of this

ok 1 gl * . F
Half nut aligned on the centre line of the lathe.

article, but first let's consider briefly the
first two options:

1) A new nut is not an option, so a user
must seek a replacermnent one with much
less wear. Two problems here, there are
not many around and many owners who
have a spare are reluctant to sell them,
simply because they so rare. They will,
understandably, hang on to them. Even
when they do come up for sale a good

"

Boring complete to 7 inch diameter.
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e
Completed half nut, front view.

one will command a premium price. Now
assuming you do get one don't think that
the replacement problem is solved. It

may be but not necessarily. My personal
experience would suggest that luck will
play a part in finding a half nut that will

fit and engage satisfactorily on your
machine. | have found that there are subtle
dimensional differences between M types
and not just between the 2 manufacturers.
Most notably is the distance from the
inside face of the apron to the centre line of
the lead screw. This face on the apron acts
as a datum as it is a point of contact for the
half nut on the lathe. The said distance in
my experience can vary by as much as 5
to 10 thou, which is a lot. Now of course it
could and may well be less but should you
acquire a half nut which has been used on
an M type with a significant dimensional
difference to yours then the centre line of
the nut will not align with the centre line
of the lead screw and will consequently
bind when engaging or disengaging the
nut. Of course you can make adjustments
and/or leave a little slack in the pivot and
you will probably, eventually, achieve an
acceptable fit. This type of solution is for
me unsatisfactory. | wanted something
more precise.

2) A repair is a good option. | have seen

numerous repair attempts some very
good and all with respective merits. By far
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Drummond M Half-Nut Repair ”

and away the best one | have seen is one
devised by Mr. Richard Bird. This was ably
described by Steve Papworth in a series

of articles in M.E. magazine in 1994. | used
this method to repair the C.I. nut on my '29
Drummond M. This method requires the
machining away of the worn thread. To
achieve this the nut is attached to a fixture
on the lathe cross slide with the centre line
of the nut aligned with the centre line of the
lathe. A boring bar is then used to machine
the threads away. A pre-prepared bronze
half nut bobbin with a 34 inch L.H. square
thread is then inserted into the machined
space and secured using either soft solder
or loctite. For this method to be successful
the material around the square thread
needs to be substantial enough for the
machining to be carried out and still support
the new half bobbin. The cast material
around the worn thread on my 1929 M type
half nut was substantial and therefore the
nut was entirely suitable for this type of
repair. Photographs 1 to 4 briefly illustrate
the method involved. Photograph 1 shows
the half nut secured to an angle plate with
the centre line of the half nut aligned on the
centre line of the lathe using a short length
of an old lead screw. Photograph 2 is the
half nut being bored to size to receive the
bronze half bobbin. Photograph 3 is the
completed boring to % diameter, the waist
diameter of the bobbin. The half bobbin
held in place with Loctite is shown in photo

Half nut attached to th apro;:. .

4, For a detailed description of Mr. Bird's

ingenious method and the making of the

bobbin you can refer to Steve Papworth's
articles from 1994 in M.E. magazine.

On my Myford M type lathe the bronze
half nut was also showing serious signs of
wear. | had fears that it would fail whilst
using the lathe. The cast area around the
thread was thin and certainly not suitable
for a Papworth/Bird style repair. | chose
the option of a new fabricated arm as |
wanted a half nut that was precisely fitted
to my machine, bespoke in every respect. |
felt it would be easier to control the
accuracy of a new fabricated nut rather
than devising an alternative repair method
for the existing one.

Photographs 5, 6 and 7 show the
complete fabricated solution, a very
simple design but nevertheless requiring
accuracy in each stage of construction.
Photograph 7 shows the half nut arm fixed
in place on the lathe apron.

Making the new fabricated
half nut arm and half bobbin

| do not wish to be pedantic in my
description therefore not all the making
procedures will be covered for each

part, just the main points. The full arm
assembly has 6 main component parts, all
of which can be seen in photos 5, 6, and
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Fig. 1
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MNotes:
|. See text for further details
of holes etc.

- - 2. Drill & counterbore Boss A for
0.75 15 the existing pivot screw
S 2625 =
Arm
Mat'l: 3/1 6in M.S. plate
. 7. Figures 1 to 6 show detail sizes for each outer edge of the lead screw. To measure
F|g, ? of the individual parts. Measurements this | used an expanding bore gauge
oG throughout are mainly imperial, however, and a micrometer (photo 8). Using this

X
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Mat'l: BMS

Boss B
Mat'l: BMS
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= Drill & tap 1/4 BSW
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some hole sizes are given in metric.

Taking measurements

from your lathe

There are only two measurements you
need to take from your lathe, one of
which is to check the outside diameter of
the lead screw which should be 3 inch.
The other measurement is the distance
from the inside face of the apron to the

Fig. 4
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measurement you can determine the
distance to the centre line of the lead
screw. Also if you deduct half the width
of the bobbin ('%: inch) plus the thickness
of the arm (%e inch) that will give you
distance x on the two bosses (figs 2 & 3).

Making the arm

The arm is made from % inch thick B.M.S.
plate. The outer edges can be marked

out then cut and filed to the dimensions
shown. | have added a % x 1% inch
projection on the underside to provide

a larger bearing surface for the bracket,
more room for fixings and dowels and an
increased finger space when setting the
position of the bracket.

The only really important dimension is
the distance between the pivot hole and
the handle stud hole. Care needs to be
taken to ensure accurate spacing of these
holes which is nominally 4% inch. As the
two holes are quite large | chose to drill
and bore each hole to size, clamping the
arm to the lathe faceplate. This method
will also ensure that both holes are square
to the face of the arm.

Prior to the setting and positioning of the
bracket the only other hole that needs
drilling at this stage is a single hole in the

Model Engineers’ Workshop




Drummond M Half-Nut Repair ”

Flg' 5 Flg' 6 lower part of the arm. This should be

937, drilled and tapped % B.S.W. or similar. The
other 4 holes for screws and dowels are
drilled later, after assembly and setting of

=t e - ©0.875
the bracket and half bobbin.

The two arm hosses

wy ! i
_IL & M The two bosses are made from 1 inch
075 iy @ J| i diameter B.M.S. bar. Simple turning
=] operations are needed which need very
little explanation. The register diameters
for each hole in the arm should be

made a little oversize to provide a light

(=]

|—0.56

%]
%
@
.

2.125
-0.312

i
-
025~ M=
0.75
[
=
hJi[~
@0.625—
@0.875 =
@0.937——

4as= ~= ~0.187 interference fit. If after assembly and
testing the distance x needs any minor
1.375 adjustment then the boss (s) can be easily
Half Nut Bobbin removed from _the arm. On fir!al assembly
o a smear of loctite can be applied to secure
Mat'l: Phosphor bronze the b in ol
Half Nut Bracket Blank sizes only B 20258311} pace:

Mat’: BMS Distance x is of course important as it
Akt effectively sets the half nut bracket and

For details of hole sizes, additional bobbin on the centre line of the lead screw.
holes & fixings please refer to text

Making the half nut bracket

Photographs 9 and 10 show a M.S. block
134 x 1% x % inch attached with 6 small
countersunk head screws (%s inch or
similar) to a length of % inch M.S. plate
4% x 1% inch. The overall depth of the
two is % inch. At the centre height (%
inch) drill and tap a small hole %s B.S5.W.
or similar. Using this hole as a fixing
point set a ¥z inch diameter toolmaker’s
button exactly on centre height. | used a
prepared distance piece 7%: inch diameter.
The toolmaker’s button can be made from
a piece of }2 inch diameter silver steel
approximately % inch long with a hole %e
inch diameter.

With the assembly resting on a surface
plate the button is set on top of the
distance piece and then secured in place
with a 3s inch screw and washer. The
lateral position of the button is less
important and may be set equidistant with
a steel rule.

| had thoughts about making two
fabricated arms, one for each of my two M
types. This explains the way | constructed
the bracket for machining. As can be seen
two brackets are machined at one setting.
The subsequent repair of the cast iron arm
left me with a spare bracket. Of course if
you only need one bracket then you only
need to extend the %e inch plate on one
side of the block. The whole assembly

Half nut b;'acker assembly and toolmakers button. Assembly with the toolmakers button set.
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now needs setting up in a 4 jaw chuck
(photo 11). The button is roughly centred
and then adjusted and clocked until
running true using a D.T.I.

After removing the button drill and then
bore to a diameter of 7 inch. As the
material after boring will be preciously
thin at two opposite jaw points it is
prudent to use a pair of clamp plates,
relieved in the centre to transfer the
pressure from the lathe jaws to the outer
edges of the block. After the boring is
completed chamfer the corners of the
block as shown in fig 5 and then split the
assembly into two halves.

Making the half nut bobbin

I'll not go into the finer details of screw
cutting the bobbin. That is fundamentally
text book material and therefore reference
to any number of good Model Engineer
books will provide all the technical
information needed to cut a left hand
internal square thread. In this case % inch
diameter and 8 T.P.l. | will however make a
few general points.

A short length of an old lead screw
would be very useful to have as this can
be used as gauge to ensure that the thread
is sized correctly and in particular not
undercut. A little overcut would be fine but
undercut would be a disaster. If you add
the chucking length to the bobbin length it
is a quite substantial piece of phosphor
bronze. Take your time, get it right first
time, phosphor bronze is not cheap. Fig 6
shows the blank sizes of the full turned
and half bobbin but not the details of the
square thread.

A junior hacksaw is ideal to split the
bobbin into two halves and a sheet of
medium emery paper on a flat plate can
be used to level the cut surface. The crests
of the threads will need some minor
fettling and smoothing, the latter with a
piece of fine wet or dry paper wrapped
around a short length of % inch diameter
bar. To secure the half bobbin in the
bracket, Loctite would be a good choice.

Setting up on the lathe
Photograph 12 shows the half nut bracket
and bobbin attached to the arm with a
single % inch screw, washers and nyloc
nut. The screw is locked tight in the %4
B.S.W. threaded hole and effectively acts

2

Bracket and bobbin fixed to the arm for setting on the lathe.
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Centring the toolmakers button in the 4 jaw chuck.

as a stud. It can be seen that the bracket
has a slotted hole and two 4.5 mm. pilot
holes for a %s inch reamer. The slotted
hole is of course to adjust the vertical
height of the bracket. For now the nyloc
nut needs to be just tight enough to allow
the bracket to slide freely up or down.

Remove from the lathe the rack and the
clutch knockout bar. Remove the apron
from the lathe and attach this assembly,
adding the existing engagement knob
and spring to the new stud. Refit the
apron on the lathe and raise the knob to
the upper engaged position. Now slide
the bracket upwards until the half bobbin
engages with the lead screw. When
satisfied the engagement is correct
tighten the nut with a small spanner. It is
important to ensure that the upper plain
lead screw thrust pad is set correctly, in
just light contact with the lead screw.
Failure to do so could result in the lead
screw deflecting upwards if too much
pressure is applied when positioning the
half nut.

When the setting is complete and secure
remove the arm from the lathe and using
the existing holes in the Bracket as a guide
drill right through. Now ream the two

-

holes %e inch and fit two silver steel
dowels. Two further fixing screws can now
be added for additional security.

Some hand fitting will almost certainly
be necessary as space is very tight at the
back of the apron. This will involve filing
the underside of the bracket to give
adequate clearance between bobbin and
lead screw when the half nut is
disengaged. Clearance will also be tight
between the bracket and the upper thrust
pad and also the front of the lathe bed.
Some filing to give clearance may again
be necessary.

That more or less sums up all the
procedures. Photograph 13 is a front view
of the apron with half nut in place. | found
that it was certainly worth the trouble
making as | now have a half nut which
engages smoothly and positively with the
lead screw. Disengaging is also a lot easier
as the nut no longer binds when releasing
with the lead screw rotating. If you are
well organised and equipped the new arm
is little more than a weekend project. For
the short length of lead screw | may be
able to help. If you don't know me already
then | am happy to be contacted through
the editor. B

Completed half nut attached to the apron.
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Need a kit?
Get the
book...

Get the very best from
your workshop.
Hemingway Kits provide
over 70 unique tooling
projects:

f":'? Add capabilities to
your workshop

f:"? Work to finer limits

"'-::-‘ Finish jobs more
quickly

x::) Your production
engineering team!

Hemingway Kits
126 Dunval Road, Bridgnorth

— g-ng forour |  Siopshire WV16 4LZ United Kingdom
latest workshop Sirnns 1746 "E:'.?'rd?
Eattloiiin e vist Email:info@hemingwaykits.com

our website

www.hemingwaykits.com

~AMADEAL Ltd.&;

www.amadeal.co.uk

- See our vast range of mini-lathes,
¥ bench lathes, milling, grinding and boring ~
=48 machines, both manual and CNC.

For professional or hobby purposes

: 'i’ ~ We stock all kinds of spare parts for all of the

{ machines that we carry, If you require parts and
they're not listed on the website, drop us a line )
or email us and we might be able to help you,

{Between 11-Apem)

No jack of all trades,
not us.

It's what we do. It's all we do. Isn't it time you
chose a specialist? Free shipping on UK orders, 25
years experience and based in Bristol.

Call: 01454 324546 www.avontapdie.co.uk
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Fitting a Three-Axis
Digital Read Out System
to an X3 Milling Machine por2

Alex du Pré fits digital readouts to all
three axes of his X3 mill, and discovers T . !
some exira travel along the way. L 2 : k|

The need for some precise and repetitive milling on some | | T -
model IC engines led to the purchase of a three-axis digital ' T
read out (DRO) system for my X3 milling machine. This 1 ' '

article describes how the DRO was installed on the mill. i ‘

Increasing the X axis travel ' | T
Before ordering my scales, | carefully measured the X axis travel

on my X3 and concluded that | needed a 370mm scale. When [ ! : “}
came to fit the scales, | realised that | had failed to remove one of ;
the table stops and the actual travel was in fact 410mm. Whilst

gently cursing my carelessness, | considered my options which

were essentially to order a longer scale or to fit a stop to limit the

X axis travel, neither of which greatly appealed. On examining the

machine more closely, it occurred to me that the X axis travel was

being unnecessarily constrained by the X axis leadscrew bearing

housing bolted to the left hand end of the table, which butted

up against the end of the ways (photo 13). A small modification

would remove the obstruction and allow some 60mm of additional i

travel which | felt was worth having, whilst helping to justify the =
purchase of a longer scale. | felt that 60mm of extra travel would

still leave the slide adequately supported at the limit of its travel.

In fact, the length of the slide supported in this position is still

greater than when the table is moved to the opposite extreme of - 4 ' o
its travel. | like to set up a machine vice on one end of the table i ~ e
and an angle plate or rotary table on the other to reduce set up : "

changes, so this extra travel has considerable value. The X3 milling machine with DRQ system installed.

The leadscrew bearing housing, showing how it fouls the The bearing housing removed from the machine.

end of the slide and limits X axis travel.
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The rebates milled into the saddle to
provide clearance and a stop for the
modified bearing housing.

The bearing housing is fitted to the end of
the table with two cap screws and aligned
with two pins. Tapped holes are provided
which can be used to remove the housing
with the aid of two jacking bolts (photo 14).
To increase the X axis travel, it was
necessary to modify both the bearing
housing and the saddle. The bearing
housing was machined using my back up
machine, a Warco lathe/mill (photo 15). The
metal removed from the bearing housing
was carefully measured to give clearance
over the gib strip and to allow a positive
stop to be achieved against the saddle. This
cut into the jacking holes, so | provided two

October 2014

X3 Mill DRO |

- A, . f s =
The saddle being set up on the Warco lathe/mill ready for machining.
Further clamps were added after aligning the saddle with the DTI.

... and after modiification. The
black lines show the addition
travel achieved. The mill spin-
dle is in line with the locking
handle, so now reaches the
ends of the T-slots.

new ones closer to the alignment
pins and actually in a better
position than the originals in my
opinion. The modified housing is
shown in photo 16.

The mill table was then
removed from the saddle
(photo 17), and the saddle was
removed from the mill and set
up on the lathe/mill (photo 18). Two
rebates were milled onto the saddle
(photo 19), shaped to allow the modified
housing to move a further 80mm and then
positively stop against the end of the
rebates. The result of the modification can

be seen in photos 20 and 21. This
completed the modification, other than
taking the opportunity to clean and
re-grease the slides, with copper grease as
in the originally supplied condition.
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Fitting the X Axis Scale

With the modification complete, the total
X axis travel was now some 440mm, so |
ordered another, longer, scale with 470mm
travel, this being the shortest scale giving
the required travel (photo 22).

To fit the scale, the mill table and saddle
were bodily removed from the milling
machine in order to give access to drill the
necessary holes in the saddle. First, the
new extents of travel were marked on the
mill table and the position of the centre of
the travel located. The positions were
marked with a black marker pen, photos 23
to 25. The reason for doing this is to ensure
that the scale and the slider are mounted
centrally around the table's travel.

The scale was mounted to the rear edge
of the table, which is free of obstructions
apart from the coolant drain plug. The

HiRi s Rl ; Dt necessary holes were drilled and tapped
The 470mm scale with installation guide, cover and mounting brackets. and then the cover backing was bolted to

e R e e

. T L 5 ‘-'T - Shessetie AR S
The centre of the X axis travel marked on the mill table. It is easier
to fit the X axis scale with the table removed from the machine.

.The mounting bracket for the slider.
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the mill table (photo 26). The backing was filed to clear
the drain plug.

One of the supplied brackets was modified to provide
the mounting for the slider. The brackets provided are
rather odd as none of the holes seem to align with any
the holes in the scales. Nevertheless, it was easy
enough to mill the bracket to fit the space available
and to drill holes in the required positions. The rear of
the saddle was drilled to accept the fixing bolts (photo
27). It was then straightforward to fit the scale and the
cover, although the cover also had to be filed to clear
the drain plug (photo 28). With the mill table returned
to the machine, the scale was checked for alignment
along its top and rear face and adjusted to complete

the X axis installation (photo 29).

MNext time, Alex du Pré concludes by installing
the display console and reflects on the benefits
of the system.

X3 Mill DRO |

STEEL HEAT
TREATMENT
COLOUR CHART

1

[}

1

i

1

g
Sooner or later we all find i
ourselves needing to harden i
and temper steel, perhaps to i
make a tough wear-resistant i
part, or a specialist cutter. One i
of the challenges of doing this is i
accurately judging the ‘tempering i
colour’ which determines the final E
hardness. The traditional way of E
doing this is to take advantage of E
the colours produced by the thin E
oxide film that forms on hot steel E
at temperatures between 200 and i
300C. Often the colour, rather than i
a temperature, is quoted. This i
then leaves us with the challenge i
of judging a colour, which is a i
subjective process. One way to i
learn the colours is to heat the end i
of a steel rod until the range of i
colours form along its length, but i
the accompanying chart should i
also be useful. Finally, remember i
that these colours need oxygen to E
form, so don’t heat the metal with E
a direct flame. E
[}
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Colour

Temp C Colour

300

295

290

280

275

270

265

255

250

230

Dark Blue

Full Blue

Deep Purple

Purple

Light-Purple

Brown-Purple

Brown-Red

Yellow-Brown

Dark Straw
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FREE

PRIVATE ADVERTS

Subscribers, see these adverts five days early!

MODEL
ENGINEER

MODEL ENGINEERS’

Machines and Tools Offered
B Myford ML7 3-jaw, 4-jaw,
tailstock chucks, faceplate, gears,
motor, starter, tray top cabinet,
good condition, £600. Myford
tailstock lever attachment No.
1440, new £45 plus postage.

T. 01406 362388. Spalding.

M Left hand taps and dies BSF %
inch first, % inch second, % inch
fourth & third, % inch second &
third, 5 inch die, ¥z inch UNC
second & die, BA taps 0,1,2,4,
dies 2BA, 10BA. %s inch x 40 set
of 4, % inch BSW 3 set. % inch
BSW tap no. 3. BSW % inch 3
taps. R/hand £15 plus p&p.

T. 01235 847516. Abingdon.

B Perfectly flat workbench table.
Free standing 8 x 4 foot % inch
blockboard (reversible top, ¥ inch
birch ply subdeck on pinewood
frame. 4 heavy turned legs, 2
large drawers, fitted 13 amp
socket and variac transformer

(for foam cutting etc.) Very solid

SEE MORE [TEMS FOF

and heavy. Buyer to arrange
dismantling and collection. £60.
T. 01279 423054. Harlow.

® Ranco AC motor fitting for
Myford 220/240V ¥ hp. English
made brand new with push
button starter. £100. Buyer

to collect. T. 01406 362388.
Spalding.

m Myford ML10 fixed and
travelling steadies, VGC. £100 the
pair plus postage. Myford ML10
vertical slide mint condition £120
plus postage. T. 01722 322773.
Salisbury.

B MT3 ER32 12 piece 5C collets.
12 lathe collet chuck ER32

D14 chuck back plates 200mm
160mm MT3 Live centre.
Unused. T. 01642 321537.
Middlesborough.

M Piston type quick change tool
post and tool holders as sold by
Chester, 70mm height toolpost, 4

standard tool holders, 3 vee,
1 parting off holder with blade,
half price as new £80 plus P&P.

ONO.T. 01235 847516. Abingdon.

Models Offered

B 7 gauge Bridget loco, water
test to 200 psi, steam test to
100psi. Full spec. £4,500 ONO.
T 01892 832638. Tonbridge.

M 2% inch 4-4-0 tender loco full
working order and certificated.
£1250 also 5 inch 0-4-0 tank loco
£3000 ONO, certs to October

2014. T. 0161 4394086. Stockport.

B A set of 5 inch Black Five laser
cut frames £70. LNER Flying
Scotsman 2% inch drawings
with building manual £60. Set
drawings LMS 5XP 5 inch gauge
£70. T. 01543 378719. Walsall.

H 5 inch gauge diesel outline
locomotive with a lawnmower
engine. Resembles a narrow
gauge contractor’s loco. Built to

BSITE www.model-engineer.

act as an emergency fallback or
to substitute for a failed steam
engine (fete/garden party).
Selling because | am now too old
to lift it. Photos available. £500.
T. 01482 631352. Hull.

® Copper boiler for 1% inch
Allchin. Needs caulking before
hydraulic test. £650 ONO.

T. 01526 353267. Lincoln.

Books and Periodicals

M The Shop Wisdom of Rudy
Kouhoupt Volumes | and Il,
£35 each. Steam and Stirling
Book 2, £40. T. 0161 320 7754.
Manchester.

Wanted

m Warco Economy milling
machine or similar. 220/240V
belt drive or similar.

T. 01406 362388. Spalding.

M Hauser P325 Jig Borer.
T. 01142 745693.

o.uk/classifieds/

YOUR FREE ADVERT'SEMENT (Max 36 words plus phone & town - please write clearly)
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Adverts will be published In Model Engineer and Model Engineers’ Workshop.

The Information below will not appear In the advert.
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Photocopies of this form are acceptable.
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Terms and Conditions:
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a trade advertiser. If you wish to place a trade advert please contact Duncan Armstrong on
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Maidstone-engineering.com

NEW ONLINE SHOP, SUPPLYING MODEL MAKERS FOR 30 YEARS!

Copper &
Steel Welded
Boilers to order

PROMPT MAIL ORDER
Phone 01580 890066

_info@maidstone-engineering.com &

Brass

St.

Phos. Bronze
Copper

teel
Gauge Plate

\ Silver Steel ) \|

(" Rivet Snaps )
Dirills
Reamers
Slot Drills
End Mills
Taps &Dies
\Silver Solder )

Stainless Tube

Screws & Nuts

Studding
Rivets p,

\_ Cutting Oils )

Flux
O Rings
Gauge Glass
Graphite Yarn
Jointin
Steam Qi

fantastic range of items and accessories available

= | WWW.MODELFAIR.COM

Extensive range of Model Railway Items Accessories - Mail Order with Confidence

Tel: 0844 543 8034 / 01332 912948 Emall: Info@modelfair.com
Postal Address: Modelfalr, PO Box 856, Altrincham, WA15 5JU

rewards points for all customers!

Preorder the Bachmann and Hornby 2013/2014 ranges on our site now! www.modelfair.com

Freepost on all Bachmann pre-orders for Uk customers

Hornby Star Class

Hornby P2 Cock of the North Hornby R3160XS BR WC Braunton

Hornby R3191 BR Duke of Gloucester

R3207 LNER P2 Cock of the North £H5.95 R3160X5 Homdby BR WC Braunton Sound EZ&.";CI

DUE 1" QTR 2014

Bachmann pre-order now - (Freepost for UK customers)

R3191 Homby BR Duke of Gloucester Ei{Eju

2 J11 BR B
3132006 rawmmufanauuﬂ:

£9250
DUE DEC/JAN

Bachmann Class 40 Bachmann C Class

£7136
£7736
£7736
DUE APRIL

271 SECR Plain Green
593 Southern Riy. Black
31579 BR Black Late Crest

£7750 32-481
£7750 32-4750C
32-480D5

D369 BRGreaen £82.50
40141 BR Blue £03.50
D211 BR Green Sound 1299

DUE DEC/JAN

For all your Railway Modelling needs in 00, N and O gauges

Model Ranges including (HORNBY s E FER AN

Accessory ranges including  PECO

Prices are valid for this issue and correct at time of publt’.

Bachmann Earl Class

ET99
DUE DEC/JAN

Please note that Mucleﬁair reserves the right to change product codes




Tool-Holding Adapters
for Cnc Tooling 2

Peter King in New Zealand needed a way to achieve
repeatability and greater convenience.

[ had owned my KX3 CNC milling machine for some months and the number

of '3 Morse tool-holders was starting to proliferate - | had been warned this
would happen but it had not really registered.

use — nearly fainted — and bought 5

metres of 30mm free-cutting steel
bar. The bar is much cheaper if bought
in a whole length and cut at home, the
stockholder kindly cut the bar in half to get
it in my car without charge! If you have
very deep pockets the supplier may cut all
the little billets for you on a CNC band-
saw. Always ask if the stockholder has a
lot of off-cuts in the size you want — they
are always relieved to get rid of them, and
don't charge for original cutting and may
make a small discount on the purchase.

The first operation | would suggest is
that sufficient of the short billets required
be sawn to length from bar, but remember
to allow a little extra for facing to length.

Icalculated how many adapters | would

o : s
N 4 b * 3
Machining the tail of an adapter.
- . -

Drilling for the tapped h)‘ :

40 www.model-engineer.co.uk

Then mount each in turn in the lathe chuck
with about 35mm protruding {photo 3)
and lightly face the outer end to clean up.
Then machine the tail portion of the
adapter to finished diameter and length
and put a small bevel at the outer end. Use
the 3 Morse tool holder you are going to
use, to hold these as a gauge (photos 4 &
5). David Fenner suggested to me that a
reasonable undercut be made into the
flange face at that end of the Tail to
accommodate tool holders that are a bit
deficient in the bevel on the tool entry. It is
very worth while doing this to ensure the
adapter fits flush up to the holder, mine
needed it. Then centre drill the end
followed by drilling 4mm tapping size to
depth for the adjusting screw and put a

Adapre in the holder for turning.

One of the
adapters.

thread crest clearing countersink into the
pre-drilled hole - i.e. big enough to leave a
clear bevel all round after the hole is
tapped (photo 6). Don't tap the blind hole
yet!

The next stage is to mount all the tail
ends one by one into a Morse shank ER
Collet holder mounted in the lathe
mandrel (or use whatever other Collet
systemn you have). Another tack would be
to mount whatever size of 3 Morse Tool
Holder (photo 7) you are going to use in
the lathe mandrel as | did, secure the
adapter tail in it and machine to your

Check the drawbar is fitted!

Model Engineers’ Workshop



Reverse the adapter and tap the

end hole.

hearts delight. Do use a drawbar! See
photo 8. You may want to use a 4-jaw
independent lathe chuck, if so get out your
DTl and some soft shims to protect the tail
of the adapter. Then with the un-machined
end of the billet and enough of the tail
projecting from the chuck for the DTl to
reach, adjust to get the tail part running
true (Remember you cannot use the raw
bar for setting as it isn't true). With the
blank adapter thus held to reasonable
accuracy in the Chuck and maybe higher
accuracy in a Collet/Tool Holder,but
sticking out a little - 4 to 10mm - to allow
machining the outside of the flange,
(photo 9) skim the projecting end to the
diameter of the flange. Now reduce the
nose to diameter and length and face the
end. The tapered bit is up to you, but don't
go overboard (mine is about 3mm on the
radius x 6mm on axis). Carefully centre the
end and drill undersize of the intended size
by about 0.5mm to the depth where you
meet the 4mm tapping-size drilling (photo
10). Now either very carefully bore, step
drill or machine ream (depending on
convenience) the hole to the finished size,
testing with intended tool. If boring is used
then keep testing with the shank of the
tool you are going to use in the adapter
until it just slides in (photo 11). Break all
edges - including that of the sized hole -
mark its size on the tail with a marker pen
and put to one side. When all the batch
have been taken to this stage, refit your
chuck and mount each adapter by the
flange with the tail outwards and then run
a 4mm gun nose or machine tap down the
now through hole (photo 12).

The next stage requires some care, as the
task is to drill and tap the hole for the grub
screw. An easy way of doing this isto put a
90 degree spotting drill into the pillar drill
or mill drill and bring it down to trap a
small v-block and lock the spindle (photo
13). This centres the v-block on the drill
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Aligning the v-block with the spindle.

axis. Clamp the straight edge of a steel
set-square to the table and against the end
of the v-block. to the table, Now you can
retract the spindle then clamp the v-block
so it is sufficiently clear of the spindle axis
that an adapter can be clamped to the
block (photo 14). If this done right, the
flange face will rest against the end of the
v-block with the position where the grub
screw will go lying under the drill axis. Try
and get it near central on the edge of the
flange. Use a Spotting drill — or try a split
point drill - to start a centre for the tapping
size drill which should follow. Use a larger
drill than the tapping size for spotting and
you will leave a neat bevel after drilling
tapping size. | show an M6 thread but it is
not important, use any suitable size of
Allen grub screw you have, but do try for
dog point type (fig 1). | know it's a pain, but
to get things square (1) spot drill (2} change
to tapping drill (3} drill tapping size (4)
change to a taper second tap. Hand turn
and feed using a centre in the mandrel or a
spring biased centre in the chuck and
resting in the butt end of the tap holder
until a couple of full threads are cut (photo
15). You can then remove the tap and the
adapter and hand finish the thread until a
reasonable depth is tapped and then
change to a bottoming tap. Be careful not
to go too far and blemish the tool
mounting bore. One way to prevent this is
to put the tool the adapter is intended for
into the bore and remove it only for the last
turn of the tap. There will almost certainly
be a burr in the tool mounting hole where
the thread emerges, if you reamed the tool
hole a standard size then just hand feed the
machine reamer through again - if bored
then use the next smaller size of drill to the
hole (Imperial fractional/number/letter or
Metric) and carefully hand feed it down the
hole to remove the burr. | have seen a
cunning old fitter use a ball end rotary burr
in a hand held holder to remove such burrs

CNC Toolholder ”

Drilling the grub screw hole.

by spinning the tool down the hole in the
end of the thread with his fingers. For an
adapter for very small drills, take the grub
screw tapping size drill down to the upper
side of the tool hole. Then run a centre
cutting end mill slightly bigger than the
dog on the grub screw down to the central
axis of the tool hole - and no further - to
give the grub screw dog a hold on the tool.
The last stage is to end mill a flat along the
tail shank to accommodate the grub screw
in the main tool-holder, the experienced will
need no further advice - beginners read on.
Take one milling vice and a small v-block
(probably with a thin parallel or two). Clamp
the vice to the bed of your vertical mill or
mill/drill with the jaws aligned along the
x-axis. Now open vice wide and place the
v-block at a right angle to the jaws of the
vice — not parallel — and place the adapter
tail into the vee and while holding the lot
down, close the vice. | did it a bit differently
(photo 16). If there isn’t about a quarter of
the diameter of the tail above the vice jaw

Tapping for the grub screw.
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The 8er clampedina v-block
ready for machining.

frffa'-‘r‘ing an angled flat.

then put a thin parallel spacer under the
v-block. Fit an end mill into the mandrel and
carefully mill a flat along the tail, take light
cuts 0.25 to 0.38mm until you have a flat
about 6mm wide along the tail (photo 17).
You may find it convenient to mark, stamp
or scratch the tool size on part of the flat -
the perfectionists (with an eye to The Model
Engineer Expo) among us will probably
engrave it!

Before mounting drills or other plain
shank tools into the adapters, carefully
mark the shank of the tool with a black
marker pen approximately where the
grub screw will lie when the tool is set.
Widen the mark to a little longer to allow
for longitudinal adjustment, now grind a
flat. This flat does not have to be very
fancy and it only needs to be about 0.5 to
1mm deep depending on tool size. This is
what stops the tool spinning in its seat
and holds any settings - if in doubt have
a look at the much bigger flat on an FC3
cutter. There is some advantage in cutting
the flat deeper at the cutting end on both
adapter and tool so that the grub screws
engage the taper flat and discourages the
tail/shanks from walking out (photo 17).
The taper also biases it against the
adjusting screw. This will require a slight
adjustment to the tail milling operation
by putting a small shim of 0.6mm or so
thickness under the v-block at the cutting
of the adapter, photo 16. This can just be
seen in the photo as the Vee block is not
level. When putting a flat by hand on the
tool with a bench grinder it is just
necessary to make the ground flat just a
bit deeper at the cutting end. When
setting the tools, do not do a Mr Atlas job
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Checking the f't of the mounting collar.

on the grub screws as you could break
the smaller drills — they just need to be
nipped up normally.

Now we come to the setting jig,
materials are realistically what you can
find in the bits box. | suggest that the
following guide sizes are suitable:

1) Stop arm about 13.0 x 25.0 x 76mm
mild steel.

2) Main block about 25.0 square x
125.0mm mild steel.

3) Mounting rod for setting bar about 13.0
x 190.0mm silver steel or mild steel -
ground stock if you can find it.

4) Stop arm locking thumbscrew from
16.0mm to 25mm diameter bar,
preferably brass.

5) Adapter locking thumbscrew is the
same as 4 above.

6) The two collars on the mounting rod are
suitably sized mild steel.

Tapping rh; érop arm.

We will start with the mounting rod. Put
the raw rod in the lathe chuck and round
or bevel one end ensuring that there is no
burr left on the edge. Reverse in the chuck
and cut a short %s inch or 8mm length of a
0.50 inch or 13mm fine thread you have a
die for (photo 18) | used 32 x 0.50 inch ME.

Now take a piece of 256.0mm round bar
and centre the end, then drill undersize
followed carefully down the axis for
about 26mm by a tapping size hole to
match the thread on the end of the
mounting rod. Countersink the hole
sufficient to clear the threads and tap
about 13.0mm deep and check that the
mounting rod fits and screws in at least
6mm (photo 19). Part off 6mm for the
outer adjusting collar and break the sharp
edges, then drill and tap for a small brass
locking grub screw through the radius of
the collar. | just used Loctite thread lock.
To countersink the parted off face, put the
rod in the chuck with about %e inch or
4mm of the thread exposed. Screw the
collar on with the previously countersunk
face inwards and lightly countersink the
outer end of the thread to just clear of the
threads. Bore the remainder of the bar to
a tight fit on the mounting rod and part
off at least 6mm to 13mm and break
edges. Now you have a choice to either
drill and tap the same as the previous
collar for a grub screw or leave it alone
for a later effort.

Next the stop arm. For a flashier job,
skim the two widest faces if you wish (I
didn't). Mark the position of the holes for
the mounting rod and the thumbscrew on
the same centre line round the corner.
Clamp in vice and drill and ream the hole
for the mounting bar, check the bar fits
and break the edges. Then countersink,
drill and tap for the thumbscrew, now
break all the sharp edges and put to one
side (photo 20).

Now we come to the main block. Same
routine, skim the faces and mark out for
the sundry holes. Clamp in vice and drill
and ream (preferably machine ream) the
holes for the adapter and mounting rod
— check they fit nicely and turn smoothly
with no shake. Now set up and
countersink and drill the hole for the
thumbscrew (holes if you are fitting two
screws) — clean up any burrs inside the
bores and break all edges.

Assemble the tight collar to the
mounting bar and slide (tap it) down far
enough to allow the bar to go though the
main block. Put the threaded collar on
until the bar is just under flush with the
outer face of the collar and then move the
tight collar up against the main block. Now

The taper pin fitted to the stop collar.

Model Engineers Workshop



comes a difficult bit, if you did not put a
grub screw hole in earlier. Sort out a taper
pin/a taper pin reamer (of the right size!)
and suitable drills. Now set up and drill
through both the collar and the mounting
rod then carefully — with lots of cutting oil
—ream until the pin push fits a bit more of
bigger side protruding (photo 21). Fit the
pin and tap it home with a small hammer
and a pin punch, cut off the bit of the small
end that sticks out and then grease the
bar. Adjust the threaded collar until the
mounting rod just rotates easily with no
end shake and do up the grub screw or put
a spot of wick in Loctite on the end of the
thread.

Assemble the stop arm to the mounting
bar and fit the thumbscrews to both it and
the main block, and that's about it. The
finished jig with an adapter fitted and the

The setting
Jjigin use.

stop bar against the tip of the tool is shown
mounted in my small bench vice {photo
22). The adapter on its own with a tool
fitted and adjusted is illustrated (photo 23).
That’s about it, a nice big turning and
boring job with enough interest to keep
your attention. Cut and machine a few more
blank adapters than the number of tools on
your list to cover the ones you have
forgotten. To guide you my initial list was:

+ Spotting drills - 5.

« Tapping size stub drills — 12.

« Clearance size stub drills - 10.

» Reaming size stub drills - 8.

« Plain shank centre cutting end or slot
mills metric & imperial size — 12.

* FC3 metric & imperial size mills - 20.

« Small ball nose mills - 3.

« Small bull nose mills - 3.

CNC Toolholder II

An adapter fitted with a tool.

And possibly a couple of small % inch
or 6mm shank taper cutting mills — 75
holders!

Yours should be in the sizes you use most
and will keep you out of the wife's ambit
for awhile! If you think that is more than
you would use, consider that the library for
the Tech's machine is well over 700 tools —
some are large facing cutters. If my
memory is correct Mach3 caters for 255
defined and zeroed tools in the tool table!

Not having a library of preset zeroed
tools will quickly become a pain as setting
up tools fresh every time a CNC job is
undertaken will take about 5 minutes
minimum for each tool. You will be doing
the same to the same tools often enough
to get fed up with it! Do keep a list to hand
of what tools are set up and the number
theygo by. B

A Travel Stop for a Warco 220 lathe

Peter Shaw fits a handy adjustable stop for the leadscrew of his lathe.

ne of the problems with the Warco

220 lathe (Mashstroy C210T) is that

the width of the saddle is such that
it is very easy for the jaws of the 160mm
4 jaw chuck to catch on the saddle if they
are extended outside of the chuck body.
Whilst this very simple device was primarily
aimed at assisting in the prevention of this
problem, it will also be found useful as
a general purpose leadscrew travel stop
for manual turning only. Unfortunately,
due to the nature of the 220's automatic
feed arrangements, it cannot be used to
automatically stop saddle feed. Use with
automatic feed will require care to ensure
that a powered collision does not occur.

The idea for this device arose as | had
been in the habit of using lengths of wood
resting on top of the leadscrew guard to act
as temporary stops when | realized that the
two screws holding the guard in place on
the headstock could be used to hold a
permanent bracket into which could be
fitted a length of studding thus giving an
adjustable stop.

A piece of suitable scrap metal about
10mm thick was obtained from the scrap
box and fitted to the lathe by empirical
methods, i.e. cut, file, drill & mill until it
fitted. Hence there are no measurements or
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drawings other than to say that the part
where the two fixing screws are located is
about 4mm thick whilst the part where the
screwed rod screws into the bracket is left at
about 10mm thick with the excess thickness
towards the headstock. | used 6mm screwed
rod for the actual adjustable stop because |
had some and because | wasn't sure how
much clearance | would have along the front
of the headstock. In fact, | could have used
8mm screwed rod which | think may be
more rigid and hence more suitable.

| replaced the two existing leadscrew
guard fixing screws by longer countersunk
screws. This was to allow for the extra
thickness of the bracket. | used countersunk
screws because | had them, but would in
any case recommend them as this will avoid
any further loss of leadscrew travel —| have

Components.

on occasion had the saddle hard up against
the headstock casing and had to use the
top-slide to gain that last little bit of
longitudinal travel. On my lathe, | also found
it necessary to remove sufficient metal from
the bracket to allow the saddle wiper to slide
over the top.

It will be necessary to have a selection of
lengths of screwed rod available; initially |
used a single 150mm long length which
worked admirably when using the 4 jaw
chuck. Unfortunately, when | changed to
using direct collets, | had to remove the
screwed rod as it was not possible to screw
the rod far enough to the left to allow the
saddle to approach the work. | suggest that
five lengths differing by about 256mm
covering the range of 50mm to 150mm
might be suitable. B



Sharpening Gear Cutters
with a Worden Grinder

A blunt cutter halfway through a job gave Roderick Jenkins a challenge.

Over the years I've made a few gears in my workshop
using home-made Brown & Sharp type milling cutters in
silver steel, made according to the instructions provided by
Ivan Law in ‘Gears and Gear Cutting’ and using my Eureka
backing off device. I've always been very careful to run
these gear cutters at a slow speed so that there is no risk of
overheating the cutter and spoiling its temper. However, |
recently treated myself to a set of High Speed Steel cutters
from Hong Kong. These have turned out to be of good
quality. | was using one of the cutters to mill a helical gear
when halfway through the first gear it stopped cutting.

xamination of the cutter showed

that it had become blunt (photo 1).

Knowing | now had HSS cutters | had
become somewhat cavalier in my attitude
to the cutting speed and used a simpler
set up to drive my milling spindle. A quick
calculation showed that | was running
the cutter at more than 10 times the
recommended rate for high speed steell
MNo wonder it had become blunt. | hadn’t
really ever expected to sharpen one of
these cutters, | don’t make that many gears.
Could | do something with the Worden?

Form relieved cutters like this are

designed to be sharpened across the
diameter, so if | could hold the cutter and

Cutter holder and tooth rest.
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—
The blunt gear cutter.

use a tooth rest to index the tool there was
a chance that | could save this gear cutter.
Looking at the standard Worden tool
holder, the gap between the two hold
down screws was just big enough to clear
the radius of the gear cutter and leave
space for a tooth rest on the other hold
down screw. | made tool holder for the
cutter that had a central hole that was a
snug fit on the M5 hold down screw and
had a boss that was a good fit on the
16mm hole in the gear cutter and slightly
less than its thickness. A thick washer was
then made to go on top of the gear cutter
to hold it in place when the hold down
screw was tightened up. The tooth rest

utter mounted on Worden toolholder.

was turned and then had a notch milled in
it to engage the tooth (photo 2).

To sharpen the cutter | set the Worden
table horizontal and the tool slide at zero
degrees on the angle scale. | used a steel
rule across the grindstone to set the tooth
rest in line with the cutting face of the
grindstone. The gear cutter was then
clamped in place with a tooth engaged with
the rest (photo 3) | selected what looked like
the worst tooth to grind first and used the
micrometer screw to advance the toolholder
until | was happy that the tooth was now
back to its original profile. | made a note of
the setting on the toolholder so that all the
teeth would be sharpened to the same

Model Engineers’ Workshop



Sharpening Gear Cutters ”

o - e

Sharpened tooth face and ground interference on back of tooth.

Sharpening the gear cutter face.

extent. Moving from tooth to tooth was functionality of the gear cutter but it does when the cutter was new. And this has an

simply a case of loosening the hold down mean that | will be limited to only advantage since | am indexing on the

screw and lifting up the gear cutter and sharpening it 4 or 5 more times. | don't unsharpened part of the tooth. The

replacing it at the next tooth. think that is going to be an issue - | will sharpening will be consistent rather than
The fact that the Worden only has a cup be more careful in future to control my changing half way round when the

wheel, rather than a dish wheel, means cutting speeds. To minimise this indexing would suddenly shift to a

that | do have a slight problem. Although interference problem | only used a depth sharpened tooth face.

the grinding wheel sharpens the cutting of cut sufficient to sharpen the actual The result is that | now have a usable gear

face it also grinds the back of the tooth tooth cutting profile rather than the cutter that was able to finish the job (photo

(photo 4). This has no effect on the whole depth of the gash as was done 5). Another feather in the Worden cap.
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The

Steam Workshop

All steam models bought, sold, exchanged, valued, restored, repaired, finished, painted, lined,
...... and of course,......played with!

5" Southern L1

Marshalls Thresher

3 1f2" King Arthur

We always have a huge number of models in stock, and are always interested in anything from a set of
castings to a gold medal winner. Please do visit our website, or simply give us a bell for the most friendly,
helpful, fair and knowlegable,..... (if we do say so ourselves)...... service available.

By Enthusiasts
For Enthusiasts

07816 963463
www.steamworkshop.co.uk




A beginners’ guide to

Home Metalwork

Part 10

NY

David Clark gives some advice to beginners on using the milling machine.
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The finished tee-nuts and clamps.

As well as working in
engineering, David Clark has
set up and operated several

home workshops. This regular
series offers much sage advice
for the beginner.

making some clamps to hold the vice
down and for other clamping duties

on the mill. Cutting bar up with a hand
hacksaw was too much like hard work, so
| looked on Gumtree and found a smallish
Warco bandsaw about 60 miles away.
A few hours later the bandsaw was in
place in the workshop ready for use. The
bandsaw was one of the smaller versions,
the maximum diameter it will cut of is,
| think, 4 ¥ inches. This will be large
enough for anything | require to be cut off.

| also purchased a bit of 20 x 10mm BMS
to make the clamps from and some 8mm
all-thread bar to make the studs. | had
plenty of material to make the tee-nuts. |
chose M8 because it is strong enough to
do the job but not too large to fit the
tee-nuts without leaving enough metal
surrounding the 8mm tapped hole. The set
of tee-nuts, studs and clamps are shown in
photo 1.

| purchased enough material to make six
clamps which should be sufficient for
most jobs in the workshop, | will make

I ast time, | cut off some bar to start
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Machining the sides of the tee-nuts.

four tee-nuts as well. | will also cut several
studs of various lengths, 50mm, 75mm,
and 100mm should be fine for the majority
of work.

The studding

Just hacksaw the studding into suitable
lengths and lightly deburr the end on a
linisher, the grinder or in the lathe. This
operation will be easier if you put two
nuts on the bar before hacksawing to
length. Then when you have deburred
the stud, wind the nuts off at both ends
of the studding and this will remove any
remaining burrs on the thread. Use your
own judgment for the lengths of studding
you will require. Try to keep a spare length
of all-thread bar in the workshop for
making any different required lengths of
studding as needed.

The washers

You will need to use large washers on the
clamps to protect the slot and even out the
clamping pressure. Either turn up some
thick washers or buy some repair washers
from your local DIY store. Repair washers
are large diameter washers but what their
actual use is | have no idea. For use as
8mm washers, | purchased some 6mm
repair washers and opened the centre hole
to 8.5mm. 8mm repair washers would
have been too large for the clamps.

To drill the hole in the washers, | used
the lathe. It is not easy to get a thin washer
running true so | made a stepped mandrel
to fit the tailstock chuck. The stepped
mandrel consists of a pilot diameter that
will fit the existing hole in the washer and

a larger diameter that will hold the washer
true. Simply put the washer in the stepped
mandrel, wind into the three jaw chuck
and tighten. Remove the stepped mandrel
and drill the hole to size. Deburr both sides
of the hole by hand with a countersunk
held in a drill chuck.

The tee-nuts

You will need several tee-nuts to fit the
milling machine table. First, make a sketch
of the sizes required. For the Warco WM
14 the sizes are: length about 20mm,
overall width, 18.5mm, width of the tenon,
9.5mm, the bottom height, 7.5mm and the
overall height 177mm.

Start by cutting the bar to length, | used
20mm long bits of bar. | did not bother to
machine the ends to length, | just lightly
deburred the blocks.

Machine the overall width if the bar stock
is wider than required. Put the tee-nut blank
sideways in the vice with the bottom of the
tee-nut against the fixed jaw. Rough out
each side of the tenon, do one side first, and
then turn over and do the other side. | took 5
passes of Tmm from each side before final
finishing (photo 2). Rather than come down
5mm one after the other, | put one tee-nut
into the vice and took 1Tmm of all four
tee-nuts before taking the next cut off all
four tee-nuts. | find this far quicker than
keep lowering and raising the cutter. This
will give the basic tee-nut shape.

Final sizing

Measure the bottom height of the tee-nut
and move the cutter towards the fixed
jaw so that the correct size will be cut on
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Drilling the tee-nuts.

A

Tapping the ﬁo;‘e.

the next pass. Measure the width of the
Tee part and deduct from the finished Tee
width. Divide this dimension by two and
raise the mill’s table or otherwise lower
the cutter by this amount. Now take a
finishing cut on one side of the tee-nut and
then the other side. The tee-nut should
now fit the Tee slot except that it may

be higher than the surface of the table
depending on the size of material you
stated with. If necessary, take a light skim
over the top of the tee-nut so that it is
below the table's surface (photo 3).
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Using a parallel against the vice as an end stop. sing a wobbler to find the centre of a hole.

The tap with flats on it.

The tap showing the difference between the
original and extended flat.

Drilling and tapping the tee-nut
Now you need to drill and tap the tee-nut
to take the studding. The tapped hole
should be in the centre of the tee-nut.
Use an end stop on the vice to ensure
the tee-nuts are all clamped in the same
position. | used a parallel against the
end of the vice sliding the work up to the
parallel {photo 4). | used a centre finder
to find the centre of the tee-nut in the X
direction and moved over 10mm plus
half the width of the wobbler in the Y
direction (photo 5).

Use the Z readout to see how deep yohr are going.

Centre drill all of the tee-nuts in turn.
Just push them up to the vice stop, centre
and remove from the vice. Make sure that
you put all the centre drilled tee-nuts on
the bench or machine table in the same
orientation as they went into the vice
because we did not bother to machine
them all to exactly the same length.

Next, drill all the tee-nuts undersize, say
6mm. Then follow through with a 6.8mm
drill for tapping M8 {(photo 6). We will tap
the tee-nuts by hand but in the milling
machine. If the tap has a female centre in

Model Engineers’ Workshop



the end, you can put a male centre into the
mill and use this centre to line up the tap
with the hole. If you have a male centre on
the tap, put a bit of bar with a 60 degree
centre (or a standard lathe centre) into the
mill spindle and use this as a tapping
guide. | used a 6mm sidelock holder as
this has a countersunk 6mm hole which
was ideal for an M8 tap. If the tap has a
male centre, the chances are that you
cannot use the female centre and the tap
wrench at the same time. In this case
extend two of the flats on the tap shank by
grinding so that you can fit the tap wrench
on as well as use the female centre
(photos 7 and 8).

To tap the holes, use some cutting oil,
keeping the male or female centre on the
end of the tap with one hand, turn the tap
wrench half a turn with the other hand.
Back the tap out and keep tapping forward
half a turn at a time and then back out
(photo 9). Once the tap has had several
turns and is running true, you can stop
using the support centre. Do not tap all
the way through the hole. Stop when the
point just reaches the other side of the
tee-nut. You can use the Z axis readout to
see how far the tap has gone through
(photo 10). This should leave a small
portion at the bottom of the hole
untapped. This plain bit is to stop the stud
going right through the hole. If the hole is
tapped right through, the stud could go
down lower when the nut is tightened up
and split the Tee slot out by pressure from
underneath. Lightly deburr the finished
tee-nuts all over.

Making the damps

Making clamps is a simple job in the
home workshop. The sizes suggested are
suitable for a small mill like the Warco WM
14 as used in this series. The methods
described are suitable for batch production
of matching components. Most machining
time in the workshop is spent setting

up the work on the machine. The actual
machining time is usually very short.

Start by cutting the clamps to a length of
65mm + a cleaning up allowance of about
1mm (0.5mm at each end). Use the
bandsaw’s built in vice stop to ensure all
the clamp blanks are the same length.
There are several methods you can use to
clean up the ends to length. | purchased 20
x 10mm bar because when you place two
bits of material together it makes a 20 x
20mm square block.
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The first method is to put two of the clamp
blanks together in a four jaw self-centring or
independent chuck. Then you can face the
ends, turn round in the chuck and face the
other ends. Accuracy of length is not too
important, just clean both faces up and
lightly deburr the sharp edges.

Method two is to hold the clamp in the
machine vice with the end overhanging
the vice jaws and clean the end up with
the side of an end mill, turn the
component round in the vice and do the
second end.

The third method, which is my favourite
way of machining short lengths of round
and square bar to length, is to put the bar
into a vee-block (photo 11). The vee-block
will hold the bar upright and square for
machining. | used a bit of angle to make
sure the blanks clamped properly as | could
not get two vee-blocks into the vice. Just
skim over the ends with a flycutter or end
mill to give a good finish. Ideally, the cutter
should be pushing the work towards the
fixed jaw. If the cutter is pushing the work
(and the vee-blocks) towards the open end
of the vice there is a chance the work and
vee-blocks could tilt away from the cutter
due to the cutting pressure.

Drilling the end h-o;‘es.

Teach-In 2014 |

Now we have the ends of the clamps
machined, we can start to cut the slot in
the body of the clamp. | nearly always use
the same sequence for cutting a long slot
through a bit of bar. If you try to cut a slot
straight into the bar, the cutter will
normally cut too large a hole and then
when you run the cutter along the slot,
you will get a keyhole effect.

A better method is to drill a slightly
undersize hole at each end of the slot
(photo 12) and then open the hole out with
a size end mill or slot drill. You don’t need
to centre drill the holes, just use a stub drill
and follow through with a size end mill or
slot drill. This will give you two accurate
holes and an accurate length of slot. (I
know the slot length in a clamp is relatively
unimportant but this method is ideal when
the slot length is important as well.} If
making a large slot, you could always
finish the end holes with a boring bar.

At this stage, | changed from cutting the
slot to machining an angle on the ends of
the clamps (photo 13). | did this so | could
use the hole to angle the clamp. | put a drill
shank through the clamp and put it on the
top of the vice jaw. | dropped the far end
onto a parallel in the vice to give the angle.

Milling the angles on the end of tﬁe clamps.
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Takf}lg b‘.w em;‘ holes to size.

Now you have an embryo clamp with
two holes in it and the ends chamfered.
Change to a size slot drill and machine
the ends to size (photo 14). When the
ends are machined, change to an
undersized end mill and finish each side
of the slot so the slot is to size (make the
slot about 9.5mm wide to allow for the
8mm diameter studding. Do this by
machining one side (photo 15) and then
turning the clamp over to machine the
other side. This ensures the slot is in the
centre of the bar. You now have a clamp
with a decent slot in it.

Top hat nuts

To make top hat nuts drill and tap some
round bar M8 to match the studding.
Tighten an 8mm bolt into the end of the
nut blank at the large diameter end and
face it in the lathe. Put the nut blank and
hexagon bolt onto a parallel, one of the
hexagon flats should rest on a parallel.
Lightly mill the reduced diameter of the
bar and turn over 180 degrees in the vice
and mill at the same setting. Measure the
AF (across faces dimension) of the two
milled faces. Subtract the AF of an 8mm
nut and raise the table or lower the cutter

s A PR M
Finally machining the width of the slot.

half of this dimension. Mill all 6 flats
at this setting. You should now have a
shouldered top hat nut.

You have now machined a set of clamps,
studs, washers, tee-nuts and top hat nuts
that will do most of the clamping
requirements in the home workshop. You
will probably need other sizes of tee-nuts,
perhaps for an angle plate or rotary table
but you have the basics to start machining
in your workshop.

To be continued...

Stub Man

ost lathe owners assume that the
M cross-travel of their lathe’s cross-

slide will be sufficient to face across
the full diameter of the lathe's swing. In
practice, this is rarely the case, and in all
honesty, it is something we rarely need to
do. There are exceptions, of course, such as
truing up a faceplate, but more importantly
the more travel we have the greater

rel’s Short End

Increasing Mini-Lathe Cross-Slide Travel

flexibility we have in tool placement, making
it easier to turn large diameters and bores or
other awkward tasks.

Mini-lathe owners might imagine that the

limiting factors on the cross-slide travel of
their machine are adequate engagement
of the leadscrew in the feednut and
overlap of the dovetails. This is true when
feeding the slide "away from the operator’,
but winding the saddle ‘out’ it will stop
somewhat sooner than one might expect.
It is, however, possible to increase the
‘towards the operator’ travel significantly.
In fact, you can increase the usable travel
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to over 3 inch with two minor
modifications. The first step is to file the
end of the feed nut to a radius of about 3%
inch, so that it can feed right up into the
end of the slot in the saddle (photo 1). You
will now find the slide butts up against the
index, still limiting its travel. Milling a
shallow recess in the saddle to clear the

index is the next step (photo 2).
Chamfering the bottom edge of the nut
may be needed to ensure you get the last
thou of full travel. Together this is quite a
bonus, as it gives about half an inch of
extra travel, and enables you to face work
a full 6 inch diameter, as against about 5
inches as standard. B

Model Engineers’ Workshop
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]ust a small selection from our current stock

We NOW have a Brand New BUY ONLINE Website!
Check it out at: WWW.gandmtools.co.uk

BCA Jig Borer. Tooled, Stand, Collets, Drill Myford Super 7 Bench Lathe. Tooled, 3ph, £825.00 plus vat. Myford Super 7 with Gearbox. Tooling,
Chuck, Clamping System, 3ph, £1400.00 plus vat. Stand, 3ph, Very Good Condition, £1750.00 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 @ 20%. - We can deliver to all parts of
the UK and deliver worldwide. « Over 7,000 square feet of tools, machines and workshop equipment.

MSA | Opening times: 9am-1pm & 2pm - 5pm Monday to Friday. Closed Saturdays, except by appointment.
tel: 01903 892510 + www.gandmtools.co.uk -+ e-mail: sales@gandmtools.co.uk

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

SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE SPEED
CONTROL FOR LATHES AND MILLING MACHINES

Supplier to industry since 1987 of high power speed control systems from 100W to 2,200,000W,
MITSUBISHI INVERTERS from £122 inc VAT VARIABLE SPEED CONTROL PACKAGES

HIGH PERFORMANCE INVERTERS The 'original’ & best lathe speed control system.

For serious machining duty. Pre-wired systems, and Inverter, Motor, Remote packages available
240V 1-phase input, 220V 3-phase output, for | |t0 surt_wide a range of metal and wood turning lathes, including;
you to run a dual voltage (Delta wired) three | |[MYFORD ML7, Super 7, BOXFORD, 8 RAGLAN lathes, Wood turn-
phase motor off your 1-phase supply. ing lathes including; ML8 and MYSTRO and UNION GRADUATE.

Six sizes from 0.1kW (0.12hp) to 2.2kW(3hp). | | Pre-wired ready to go! ~ Power Range: 1/2hp, 1hp, 2hp and 3hp.
Bullt-in user keypad, display and Speed Dial. Super smooth control across entire speed range, giving chatter
Unique Integrated Emergency Stop Function. | |free machining and excellent finish unattainable with 1PH motors!
Advanced Torque Vector control for optimum Powered from domestic 240V Single Phase mains supply.
performance. High Reliability. Made in the UK, 1509001:2008 Quality Assured.

Fully CE Marked and RoSH Compliant. - N
Compatible with our Remote Control station Pendants.
Su pphed pre-progra mmed at no extra cost.

REMOTE CONTROL STATIONS from £66 inc W-\T

Remote control station Pandants suitable for use with
all our Mitsubishi Electric and IMO iDrive Inverters.
Industrial grade push buttons and controls,

Featuring START, STOP, FORWARD, REVERSE,
RUN/IOG, & Variable Speed potentiometer.

3-wire control - Behaves like a No-Volt-Release.
Beware of low quality copies of our original tried

and tested controls.

Fitted with 2-metre length of control cable ready for
connection to drive, and supplied with wiring diagram.

CLiTesus

Our Pre-wired Lathe Speed
Controllers are now covered by a
10-Year Warranty

Newton Tesla (Electric Drives) Ltd,
Warrington Business Park, Long Lane, Warrington,
Cheshire WA2 8TX, Tel: 01925 444773 Fax: 01925 241477 VISA
E-mail: info@newton-tesla.com

Visit www.lathespeedcontrol.com for more information.

Automation Dealer




Plastic Sheet

Welding Machine®

Tony Rossiter in Adelaide developed this

As part of an ongoing
development we use inflated
plastic bladders to lift parts of
the equipment. | have been
using a bag sealer, described
further on, but it really didn't
have either the versatility or the
grunt, to weld serious bladders
and | spent an amount of time
chasing leaks. | also glued sheets
together to make bladders as |
will describe further on. We had
a local company welding these
on a high frequency welder, but L
due to the delay, travel and labour \
costs we decided we needed our

own machine. The cost of the
commercial units was outside our
budget and | only have 240v single

he cables need to carry 20 or 30
amps so suitable cable can be
phase power.

purchased from an electrical supplier.

| used car jumper leads after a mechanic
‘tutted’ saying my car computer could get

Fig. 3
Top element
ally _W_ Connect through frame
Series use a link cable across
the pivot
ov —/\/\/\/W\N\—
Bottom element

Top element
. _/\/W\N\/\/\_ o Comecto the frame
— Parallel = use a link cable across

the pivot

NVVVVVVW

Bottom element

This arrangement uses double the current (Amps)
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effective machine to meet a commercial need.

Cable lug on expansion block.

zapped if | didn't use spike protected leads
and these became spare. The lugs can be
soldered on and some ‘shrink on’ tube
completes the job (photo 18) and either:

» The elements are connected in series
with one power lead going to each
element and the circuit is completed
through the frame.

» Or the elements are connected in parallel
with one power lead going to the frame
and the other to the end of one element
and from the same connection a lead is
linked to the end of the other element,
diagram 3.

The Timer

The timer is housed in a plastic box along
with the relay and the12 v transformer
(an ex-plug pack power adaptor). A 240 v

Model Engineers’ Workshop



Plastic Sheet \Welder | |

AC relay with a 12v coil switches the 240
v input to the welder or any other device
(handy to have). From the boxis a 240 v
lead to plug directly into a power point
and mounted on the box a 240 v socket, 12v
which the welder plugs into (UK style
sockets probably require a larger box). The Variable 2m
neutral and earth wires on the in-coming resistor
lead, connect directly to the output socket GI—T Ik
and the active wire goes to one switched
terminal of the relay. An active connection
is made from the output switched terminal
of the relay to the 240v power outlet. The
12v DC transformer is used to power the 8 7
555 and the relay coil, an active wire is
branched from the relay and a neutral wire -
from the output socket to it. 4.7uF Mains
A linear variable resistor changes the 555 8nF == Note == =47uF m

imi 5 ; 23.5uF
timing from 0-60 seconds in two stages ot ‘

3
0-10 and 0-60 via a switch which switches 4.7uF -—e
between two capacitors. A flashing LED | 2 4 :EI

o
v

W

signals the ON condition. The 555 To
switches the relay via a NPN transistor as
the relay coil drew too much current to Ik 12V relay
power direct, a 555 can supply up to AN @ @ Switch contacts

ut
socket

100mA so a solid state relay may not need Chanﬁeover rated for 240V AC

the transistor. s switc [
All the components for the 555 were P -7
ress }_' =y

soldered to strip board along with the bButtan
wires that connect to the variable resistor,
change-over switch, flashing LED and
trigger button. The 0 and 12v DC supply
come from the transformer. Details are
shown in diagrams 4 & 5 and photo 19.
For heating Elements, either AC
(Alternating Current} or DC (Direct Current)
is suitable. If you wish to use 12v batteries
to power your welder you will need a 40A
DC relay, make sure it will handle the DC Fig. A
current, as not all AC relays will. The 5565
can be powered by one battery, but will
need a diode to kill the inductive spike
when the relay opens. The arrangement
would be much simpler and a trickle

4.7k Flashing
B LED

MNPMN
transistor

charger could top-up the batteries. A B C D E F G H | ] K L
" | VR =Varible resistor
To b tinued...
I T[ﬂ PB = Press button
2 PIFPS Hallalallg LED = Flashing LED
LTI T | RLY =240V relay
3 ( | Jr— —-—l——ﬁ? | CS = Changeover switch
I | 12V = +12 Volts
4 T__lﬂ E_;:} drEﬂ ‘%__? L ii from power supply
| oV = -0Volts

v

from power supply
Track cut at 6D, 7F,
TG, 7H, 71, LIH, LI, 14C

_\

b LT
SO iy e
il s[5 [
L R4.7k
' 4.7uF i ;{ |[-E§| |
12 1) P Pid |
ILEILL ] ) Rt T
13 o b g AN
B B lEﬂ CATI =
- 14 Rik ) ) BEn
- - = T BnF‘-—l— -
Timer components on stripboard. 15 m ?E@
| lB\
16 d;-——l—E} b g
NPN
17
Tony assembles the machine, and give
some advice on using the welder. Flg 5
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On the

Wire

mmm the World of
Hobby Engineering

Events at The Warwickshire
Exhibition Cenire

The Midlands Model Engineering Exhibition
will be taking place from 16 -19 October at
the Warwickshire Exhibition Centre. The
National Traction Engine Trust will be a new
attendee this year, and as well as model
traction engines a full-size Foden steam
tractor is promised. Other displays will
commemorate the 80th anniversary of the
Flying Scotsman exceeding 100mph and the
120th anniversary of the Manchester Ship
Canal featuring models and memorabilia.
As always there will be a good mix of
model engineering suppliers and clubs and
societies in attendance. Advance tickets for
the exhibition are available to book online at
www.midlandsmodelengineering.co.uk

For a show with a different flavour, the
International Model Boat Show returns to the
Warwickshire Exhibition Centre from 7-9
November, promising over 600 models across
nearly thirty club and society displays, plus
over 20 specialist suppliers. Again a number
of anniversaries will be marked by displays at
the show: The Bluebird Club will mark 50
years from Donald Cambell breaking both
land and water speed records in Australia.
150 years of the RNLI and, again, the opening
of the Manchester Ship Canal will also be the
subject of displays. A poignant sailing tribute
is also planned to mark two minutes silence
on Remembrance Day. The website for the
show is www.modelboatshow.co.uk
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Latest Machine Mart
Catalogue out now

I'm sure many readers will have
already seen the latest Machine
Mart catalogue. At 500 pages
and 7,500 products this is the
biggest ever edition, and once
again, | was struck by the way
that new designs are resulting
in improvements to well-
established tools. For example,
what could be simpler than
a spanner? Well there are
new designs with more
comfortable handles and
more positions they can grip
a nut —which also promise
to be less liable to round off
stubborn nuts.

I'm considering buying a
MIG welder soon, so | had a
long chat with a chap from
their technical department.
Mot only did he help me —_—— — ‘
understand the pros and a =
cons of gas and no-gas MIG welders,
he also suggested machine suitable for the type of work | am likely to do - and
my need to operate from a 13-amp socket! The technical department don't do
sales, so if you do want advice on anything in the catalogue, it's well worth
giving them a call.

You can order a catalogue by visiting machinemart.co.uk or phoning
0844 880 1265.

PRICE CUTS AND
NEW PRODUCTS

The New Dremel Micro

Dremel have just announced a new multi-tool, which
they claim will be the most compact Li-ion powered
design yet. It's certainly true that, to date, most battery
powered rotary tools of this kind have been a bit
‘chunky’, but judging from the pictures and promised
250g weight this new tool does look very promising.
Dremel highlight its slim design and ease of use. As
well as variable speed, it has speed and battery level
indicators and an LED light to illuminate the work area.

To emphasise its high-tech credentials, Dremel is
supporting its Micro launch with a Win a Trip into Space
promotion offering one lucky winner the opportunity to
fly in a Lynx Mark ll, one of only two spaceships currently
allowing consumer space flights, to a height of over 100
km from the Earth!

As someone who would like to ‘lose the lead’ without
the usual bulk of batteries I'm hoping to see the
Dremel Micro in action soon, so watch this ‘space’
for more news. Priced at £110 including VAT, the
Dremel Micro should be available when you get
this magazine. For now, satisfy your curiosity at
http:/ /www.dremelmicro.com where you can
also enter the space trip competition. Good luck!

Model Engineers’ Workshop



Christmas Shopping — Sorted!
There’s no denying it — Christmas is sneaking up on us

once again! Why not get organised early this year and * Y _ ve B en g ;
treat your loved one to their favourite magazines’ You . a gift magazine

: . k bscription m
get to save money, and they get their magazine delivered for any of these titles. .. wr scpp Y
direct to their door! You could even treat yourself. .. *“UK ONLY OFFER
Don’t miss out — subscribe today!

* CHOOSE FROM A RANGE OF HOBBY MAGAZINES
* GREAT SAVINGS

* FREE GREETINGS CARD

ROAR POWER AT TAMFEST!

Highlighits tie Boingisn’s s sttt

S|
-
3

’ E the brave

7ISSUESFOR £19.99 ?ISSUES FOR£1999 7 ISSUES FOR£19.99 8ISSUESFOR£1999
FULLPRICE£3T.50 -FULLPRICE£30.45 _EULLPRICE£27.65 _EULLPRICE£3T.60

e M R I ey s

SUBSCRIBE SECURELY ONLINE: mymagazineoffers.co.uk/X293
_ CALL: 0844 543 8200 and Quote X293
BY POST: Please complete the form below and post it to the address provided. Quote Ref: X293

YOUR DETAILS: (rus secuon must be compiated) GIFT RECIPIENT (compito “vour setails sy PAYMENT DETAILS

Please make nhaqum payableto MyTlmeMadna Ltd and 'mta nuda H!S and mauazlne title

Mr/Mrs/Miss/Ms............ Name.... Mr/Mrs/MIss/Ms........... Name.... i thi baok
Postal Order/Cheque  Visa/Mastercard Maestro
SUMMEME .........oovovieninrneicmenisssnssemsesssssmsssmsssnsssnsese SUPMBII ttiesceis et ssess s st st snss e
Card no: (Maestro)
PO TOBE i osis s s S5 bR b ANENTIF BB st 8 o S8 S

GO NOIABE I MBITVEE  iicuciusietosivinsod s o

POSICOMR.........cccoonssssissninad [o1-11T, 11 POSICOMR........ooisessisiiind (ol 111,11 (T Valid from ... Expirydate............... Maestro issue no........

T OB st S s TN e S A e MR oo et
SEND TO: MYTIMEMEDIA SUBSCRIPTIONS, Tower

L] B T | P e Holse, Sovereign Park, Market Harborough, Leics LE16 9EF

15 L USROS, [ F 2 7 = S SPO . TEAMS & CONDITIONS: Offer ends 315t December 2014, UK offer onty.

(Complete if the subscription Is for yourself) {Complete if gift reciplent Is under 18) Gift subscriptions will begin with the February 2015 Issue and personal subscriptions

with the next avallable Issue when order IS placed. For full terms & conditions vish ww.
mytimemedia.co.uk/terms. From time to time, your chosen magazine & MyTimeMedia Lid
may contact you regarding your subscrption, or with detalls of ts products and services.

MagazINg......ummimsissmsissmmisssisin Price ............ MBGEZINE.....cciimssisismiiasimsisimssinisinsiises Price.........  vourcetalswilbe p In Tl tn UK and EU data protaction
legisiation. i you DO NOT wih fo be corﬂsmn by MyTimeMedla Lid & your magazine
A free greetings card will be supplied with all gift subscriptions; please tick hera: [ Emali O] Post0 Phone. If you DO NOT wish to be contacted by carefully

Please note that this will be sent to the payer's address, separate to the order confirmation. Although we will strive to supply this ~ chosen 3ra parties, please tick here: [ Pest [ Phone. If you DO wish to ba contactad by
card prior to December 25th 2014 we cannot guarantee this for any orders placed after December 5th 2014, carefully chosen 3rd partles, piease tick nere: [ Emall.



Scribe a line

YOUR CHANCE TO TALK TO US!

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

BLACKER HAMMER

Dear Neil, Regarding the letter from
Danny Rearden on the Blacker Power
Hammer B-type. This 5 scale model was
built by myselfin 2004, first shown at
the Harrogate ME exhibition in 2005, and
again in 2014.

The Blacker Hammer is a copy of the full
size hammer that our local blacksmith of
Pickering, Mr W.H. McNeil, had in his
workshop. It was bought in 1951 at the
Festival of Britain show.

In 2003-4 when | decided to make a
model | had to do some research and find
full scale drawings to work from. The
drawings were obtained from agricultural
engineers Neville Barnes Ltd. of Upton,
Gainsborough, who were very helpful.

Also, in 2012 | saw a foot-treadle
hammer in my local museum, Pickering,
and made a 1 scale model of this, it is
believed to be an early model Blacker.

C.P. Bramley
Pickering

MOVING PICTURES

Hello Neil, | am a follower of your
magazine in New Zealand. Every year |
read about your ME Exhibitions in the
magazine and wonder what it would be
like to be there. This of course will never
happen. | wonder if it is possible someone
could wander around with a video camera
and post the result on your website?

| have many projects on the go all the
time with very little actual time to do them.
Reading your magazine fills in the gaps.
Good work.

Brian Hooper

SPINDLE DESIGN

Dear Neil, As I've been minded to make

a 3 MT rotating tailstock chuck for some
time, | was interested to read Darren
Conway'’s article in MEW 219. However,
I'm not sure if his being a fellow Chartered
Professional Engineer is intended to
endorse what is a rather complex solution
to what should be a simple piece of
workshop equipment.

BUILT FROM MEW PLANS

Dear Neil, Here are
some photos of a tube
bender | built from lan
Hunt's plans that were
in the Model Engineers'
Workshop issues 94
and 95. Once you set

it up you get a near
perfect bend.

Regards
Noel Muirhead
Timaru, New Zealand

It's normal practice that tapered
bearings are fitted so that they can be
adjusted to remove play and minimise
friction. To achieve this, the bearing
should have a tight push fit on the shaft
and an accurate slide fit in the housing. If
Darren’s design is to be followed, it might
be better to use the bearing the other
way round and provide threaded lockable
adjustment on the outside of the housing.
However, looking to see what well
respected tool manufacturers have to
offer, it appears that the use of taper
bearings is considered over complex and
they prefer a simple triple row of ball
bearings - a solution better suited to
home workshop applications.

As far as use is concerned, I'd add to
Darren’s list by including the improved
support of slender work pieces in general
and, in particular, long slender
crankshafts for multi-cylinder engines
where it's desirable to remove the axial
compression and tendency for distortion
that occurs when using conventional
centres without continuity supports. Also

useful when turning large diameter
tubes.

Whilst runout accuracy is an important
aspect of the design, the cumulative
accuracy of the whole tailstock assembly
does require careful consideration as the
use of a more rigid support at this end will
invite additional misalignment vibration
into the work than the simpler point
support. In this regard, it's worth bearing
in mind that standard ER collets aren't
considered precision items and might add
to any alignment problems found in the
tailstock itself.

On a different tack, I'd like to say how
much | enjoyed Graham Astbury’s article
on drip oilers, particularly pertinent as |
had just purchased one and was able to
much improve its performance after taking
on board Graham's useful advice.

| hope you're enjoying your new role as
Editor as much as I'm enjoying the new
look and feel that you're introducing into
the magazine - long may it continue.

Kind regards, Stuart Walker

We would love to hear your comments, questions and feedback about MEW
Write to The Editor, Neil Wyatt, Model Engineers’ Workshop, MyTimeMedia Ltd., Enterprise House, Enterprise Way,
Edenbridge, Kent TN8 6HF. Alternatively, email: neil. wyatt@mytimemedia.com
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with disabilities to
achieve greater
independence and
enjoyment of life’s
opportunities.
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4-Facet Drill Grinding
on a Stent Hybrid™

Stefan Green experimented with
using a Picador drill sharpening
jig to produce 4facet geometry
on his Stent-based machine. This

month he reports his findings.

[ do not have the luxury of spending a

ot of time in the workshop (even though

| am retired, my diary says | have spent
less than 100 hours in there during
the last year; voluntary commitments

unfortunately take priority) and therefore |
am wary of embarking on time-consuming

elegant solutions when there might be

a simpler way - an initial ‘knife and fork’
approach can be so flexible and helps me

to home-in on an eventual design.

e e

Accommodating drills outside
the Picador’s normal capacity
What about 1MT drills which are too short
or too long, and all 2MT drills?

With the short 1MT drills, of which mine
are all small diameters, | effectively lift
the V to provide clearance for the taper
shank by inserting 2 identical thickness
packing pieces. It doesn't usually matter
that they don't create an equal sided V -

s

.
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The short 5smm TMT drill packed with 2 lots of .200
inch Pitters to allow the taper shank to clear the V bed.

the trough is still central. For convenience
so far | have used spare Pitters (slip
gauges) that| happen to have
accumulated (see photo 6) - | have used

1 off .200 inch at the back and 2 off .100
inch Pitters which are just visible at the
front. If | ever need a size | don't have, |
will either find some suitable flat strip, or
simply mill a strip to a convenient size
and cut it in two.

For the long 1MT drills,
and all 2MT drills of a
diameter which fit the V, |
was going to make an
extension to the Picador
5/16 BMS square 'bed’ by
making a variation of a
carpenter’s half-joint, but at
180 degrees instead of 90
degrees. | judged that the
long overlap would provide
adequate fastening points
(e.g. 2 or 4BA countersunk
screws) and sufficiently
repeatable accuracy without
the need for dowels.

In the end | bought a 12
length of 5/16 inch square
BMS at a Midlands ME
exhibition, used a hot air

The complete installation showing the Picador jig mounted securely in a trued-
up rectangular block which can be set at the appropriate angle relative to the
reciprocating table. The extra long jig ‘bed’ has replaced the standard one.

gun to loosen the interference fit of the 'as
supplied' assembly and simply fitted a
longer piece. If necessary the original can
be reinstated.

With this increased capacity | can handle
all my drills up to the Picador 3
inch/19mm capacity limit, although | must
admit that the V could do with being
longer for a more reliable location on the
larger drills where the helix length is
greater than that of the V. What | initially
did was to position the drill by feel, and
then lightly clamp the tang to the 5/16 inch
bed adjacent to the tailstock with a small
toolmaker's clamp before | tightened the V
clamp. This stopped the tang end of the
drill moving.

Having decided to write this article,
however, | felt honour-bound to revisit this
problem. Although 1/16 inch gauge plate
might be better, | cut two 3 x % inch strips
of .057 inch (17 gauge) hard stainless from
an offcut, and inserted these to in effect
lengthen the Picador V. The result is a big
improvement. The tail clamp is no longer
needed and the long helix drills locate
with no rock (photo 4).

The other main problem | have
encountered is that the height of the
Picador assembly in conjunction with the
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narrow dovetail slide of the Stent causes
the set-up to flex (up to .010 inch on a DTI)
under pressure from the diamond wheel,
especially when grinding the big facets of
the large drills. This results in the facets
not being truly flat. But, as you will see
from the results, this does not seem to
have a serious impact. | might be able to
improve things by using a conventional
wheel, or a better diamond one.

If my experiments turn out not to be
representative of what | may need to use
4-facets for in the future, then | will review
my strategy decisions at that time. If | end
up including a longer term solution in
phase 2 of my Stent refurbishment, then it
will be an all-purpose design based on the
developments | have used with the
Picador, together with lessons learned
between now and then, and also with
careful consideration of the various
designs which have appeared in MEW in
the last year or so.

In the meantime, if | have to regrind my
2MT 1.1 inch diameter 'swarf-maker' which
is well beyond the capacity of the Picador,
then I'll devise something using my
indexing T&CG workholder. Although the
overhang will be significant, | am sure the
assembly will be rigid enough as the drill is
relatively stubby and the indexing
workholder is very substantial (it weighs
bkg). And it is not as though | need it to be
super-accurate — | am unlikely to try to use it
without already having used smaller drills
first, so the important thing is to get equal
length lips. | might even be able to get away
with grinding only the primary facets.

Trial resulis

In order to complete this article | have
conducted a few drilling tests in 1inch
square mild steel bar using my trial drills.

Has there been any problem arising from
the 2 degrees inclination error? | cannot
see from the results that there is a serious
problem with having done this. Yes, the
facets may be ever so slightly wedge-
shaped, and | may have attributed some of
the few difficulties | encountered to drill
manufacturing tolerances where an expert
may eventually convince me that this 2
degrees is the cause. The biggest problem
may well be that | have to grind off more
material than | should need to when [ first
do a 4-facet grind on a particular drill. But
with drill point geometry being so
complicated anyway, | am not convinced
that adjusting the block spigot location
bore by 2 degrees will necessarily be the
correct amount. And my compound angle
expertise is not good enough to work out
the theoretically correct adjustment. The
bottom line is that, as you will see below,
the drills cut pretty well - and after all,
that's what matters.

If a problem does emerge then | will
address it, probably initially by making
another block with an inclined bore with a
locking screw at 90 degrees to this bore
and doing some identical trials. But if any
of you decide to have a go by using your
own jig, you may find that yours has a
different angle — certainly the Draper
(Model No. 1180) has an inclination of
about 8 degrees which | am sure is too big
to ignore.

After the 4-facet regrind all 3 drills
produce holes which are tight on size
{using clean engine oil as coolant via an
oilcan) - about +.001 to +.002 inch on

October 2014

diameter; even the large drill with its
uneven web achieved +.002 inch. On
position, the smaller 2 were well within
.005 inch, and the large drill was within
.007 inch. | say ‘well within' because my
only way of checking was to use my
Dore-Westbury mill as a pseudo ‘co-
ordinate inspection machine’ to check
positional accuracy as well as using it to
drill the holes. Unfortunately there is a
little more play in the D-W head than with
the Société Genevoise (SIP) jig borer |
used in a similar way 45 years ago on my
project! However, with careful clocking of
the holes and appropriate clocking to
estimate the slight head wear (about .001
to .002 inch when the quill is unclamped), |
would be very disappointed if my
positional best estimate of .002 to .004
inch was not good for the 5mm and the
inch drills.

With drills as large as the 23/32 inch, | do
not really expect to be using them without
having first made a pilot of some sort.
However it was gratifying that the 23/32
inch drill could make such an accurately
sized and positioned hole in one pass with
such a modestly powered machine. And
also being the 3% inch reaming size, | was
very pleased that subsequent machine
reaming improved the positional accuracy
to around .001 inch with a diameter of no
more than +.0005 inch oversize.

The drill tip of the *%4zinch
2MT drill after 4-facet
grinding with remnants
of previous web

thinning visible.

. Not quite a perfect
; = point - but
good

enough.

Overall | am satisfied that | have got an
adequately good approximation to a true
4-facet grinding capability if and when |
feel | need it, and with very little effort — |
just need to be careful. And | am also
pleased that from my limited experience
so far, it appears that drill point
configuration does not have to be
completely accurate; the fact that there is
(almost) a point - and yes, it does need to
be as central as possible - makes all the
difference compared with conventionally
ground drills.

One other word of warning, however,
regarding plain shank drill manufacturing
accuracy. | have already touched on web
position accuracy, but | have also noticed
that a set of metric drills | bought recently
display noticeable bending. Whenever |
use one for the first time | check it for
straightness and do my best to judiciously
tap it as true as possible. Clearly if time is
to be expended regrinding any ofthese at
some point in time, it might make sense to
replace those sizes needing the 4-facet
treatment with a better quality of drill first.

Is 4-facet worth the effort?

Now for the philosophical question -
in a home workshop is it worthwhile
converting to 4-facet at all? Or maybe

Four-Facet Twist Drills | |

the question should be - under what
circumstances is it desirable or necessary
to have a 4-facet ground drill?

| have no intention of regrinding my
entire stock of drills for the following
reasons: Firstly, the amount of time
needed - the time per drill increases
significantly as the drills get larger due to
there being so much more metal to
remove on the secondary facet, even if the
angle were reduced. Secondly, the main
advantage of 4-facet is being able to drill
accurately without a pilot/centre.
Therefore larger drills are less likely to be
called upon to do this.

I think | will be prioritising my 4-facet
grinds along the following lines: Salvaging
accurately any severely damaged/broken/
chipped drills of any size between % and 34
inch, and converting any sizes where |
need to drill repetitively and therefore can
save significant time by dispensing with a
centre drill e.g. %, %, %se,% inch and their
metric equivalents.

| will also be converting those where it is
difficult to use a centre drill on the round-
column Dore-Westbury due to the length
difference between, say, a centre drill in a
collet and a typical mid-size straight shank
drill in the % to 3% inch diameter range where
| have no suitable collet, or when using MT
drills. These situations often necessitate a
column height change and consequent
difficulty in achieving an accurate reset, and
therefore 4-facet would be a distinct
advantage by eliminating the need for using
the centre drill.

Finally, | will be using 4-facet for
situations where a centre drill will not fit/
reach, for example, the bottom of narrow
and/or deep slots.

All other drills of any diameter will be
reground as and when necessary and
using the most appropriate method based
on my needs and accumulated experience.

Another possible alternative when centre
drills are too short and MT drills are being
used is to raise the D-W column high and
then use different combinations of drill
sleeve extensions - over the years | have
collected quite a lot from 4 to 10. Of
course every joint increases the possible
error, particularly since no.1 Morse tapers
are so easily bent.

And as an aside to situations where
standard centre drills just won't reach, |
have been on the look-out for some extra
long centre drills ever since | acquired my
D-W, but | have not yet come across any
at the normal exhibition suppliers. There
are CNC spotting drills which might
suffice, but | have not bought any yet. |
have, though, picked up a couple of
home-made 3 to 4 inch long centre-drill
holders — one made from % inch diameter
BMS and the other from %4 diameter,
both of which | am finding useful,
although their accuracy is no better than
a 4-facet drill, and maybe slightly worse.
Perhaps if | made a holder from a
stronger or ground material their
accuracy might be better. Also
resharpening those | have with a 4-facet
geometry would be very useful - | will
add it to my jobs list to have a go at the
large one - | can't see that much, if any,
extra tooling would be needed, and
certainly not a spiralling head - that
should only be needed, as suggested in
the Quorn ‘bible’, for the countersink part
of a centre drill.
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Sketch 1

Side of
grinding wheel

Sketch 2

Side of
grinding wheel

Sketch 3

Side of
grinding wheel

3 2
St

Sketches of suggested simple beds for using the Picador with a bench grinder for 4-facet grinding.

Suglgesiions for quick
and dirty 4-facet grinding
with a bench grinder

Now the other big question is - can
my Q&D approach be made to work
successfully with only a bench grinder?
Most of you will have spotted that my
Q&D solution to the Stent y-axis feedscrew
absence has been to adopt a clock-based
feed measurement mechanism, plus 2
simple Q&D ‘push’ mechanisms to feed
and retract the column and wheelhead
assembly (one of my next steps is to make
the ‘pusher’ a ‘push-pull’ so that | can de-
clutter the table). Simple, but they work.
Given that most of us have surplus
equipment as well as a scrap bin, and also
bearing in mind the tools and designs
which are available, for example -

» Some of Harold Hall’s designs in his Tool
and Cutter Sharpening book WPS 38,

+ The kit commonly used in the wood-
working profession for chisel sharpening

» The relatively crude design of some
professional T&C grinder attachments
(as | have already implied, it is the ability
to set accurately which is important — the
grinding part is relatively simple)

| have 2 untested basic suggestions for
how this can be achieved, with variations,
explained in Table 1 and Sketches 1-3. At all
times | am keeping the Picador principles in
mind i.e. being able to create backing-off,
the ability to wipe the drill edge across the
wheel as smoothly as possible over a short
distance, the ability to apply tiny amounts of
in-feed between each ‘wipe’, and to be able
to accurately repeat it for the other edge to
obtain equal length lips.

The bench grinder is assumed to be ona
board or similar flat surface such that a
simple wooden plinth can be inserted to
raise it if necessary, that the side of the
wheel is accessible and sufficiently flat,
that a ‘bed’ and simple saddle can be
accurately located relative to the wheel
side at an appropriate distance from it,
and that the sideways pressure exerted
will be no greater that that when using the
Picador jig in its ‘as-designed’ mode.

In condusion
Overall this has been a worthwhile

experiment for me and, having decided
that | would commit something to paper,
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Table 1

1. Stand alone x-y unit.

the fulcrum is mounted)

Utilise a surplus/available x-y table or cross-vice by mounting one axis parallel to the side
of the wheel. Remove the feed screw from the x or the y axis (whichever you have decided
to make parallel to the wheel) and replace with a lever mechanizm to facilitate rapid side-
to-side motion [note - if it is the y-axis feed screw which is removed the lever mechanism
may need to accommodate the small in/out movement of the x-axis, depending on where

2. Combine one of the 2A options with one of the 2B options listed below

2A. A simple | 2A.1 Make a 2A.2 Calibrate
in-feed plate with simple | the Picador
and guide ‘L' section rails tailstock
mechanism to mate with adjuster and
combined protrusions on a mount the jig

with a means
of mounting

mounting block,
and control the in-

in a block with
suitable angle

2A.3 Usea 2A.4 Modify
ML7 top=slide | elements of
with pivot the designs in
location, WPS38 e.g

together with a
fixed mounting
block. Rotate

pages 90/91 in
conjunction with
an appropriate

interface needs to
have the ability to
be set at different
appropriate
angles.

the Picador feed of the block | adjustment. the top-slide mounting block
drill jig. with a simple to achieve for the jig.
‘pusher’ screw the desired
feed. The Picador grinding
mount/block angle.

2B. A simple bed fixed parallel to the side of the bench grinder wheel

nor draught angles) plus a simple
block of a size such that it can

be securely gripped to maintain
contact with the guide while
reciprocating it. (see sketch 1)
(1 will use slit Alum channel as the
bed to sharpen my lawn mower
cylinder)

2B.1 A simple slide rest made 2B.2 A simple | 2B.3 A simple square edged
from, say, aluminium or steel angle | round bed rectangular bed with a saddle
or slit channel (ideally no fillet and saddle similar in principle to the ML7

with a levelling
screw plus a
simple handle/
knob to aid
reciprocating
(see sketch 2)

saddle/bed interface but without
gib strips (use shims), plus a
handle/knob to aid reciprocating.
(see sketch 3)

my thinking has become even more
focussed. | hope that the conclusions |
have reached make sense,

| would therefore like to think that this
short article encourages those of you
with a suitable tool and cutter grinder to
have a go at this alternative use for the
Picador and its related ‘cousins’ (but
remember the inclination problem

outlined earlier), although | am sure that
many of you will come up with valid
improvements to the quick and dirty
processes | have outlined. If you only
have a bench grinder | would be
interested in knowing whether my
suggestions are valid — or otherwise.

No doubt Scribe a Line will eventually
reveal alll B
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A Live Tailstock Spindle

Darren Conway tackles a useful accessory
as an exercise in precision work.

hese experimental results
I demonstrated that the preload would
be highly sensitive to axial location

of the bearings and that the correct
preload would be difficult to set with any
degree of accuracy. The very high stiffness
prevented axial displacement being used
to estimate preload as planned. The
results also showed that high preload
would not improve overall stiffness.
Applying excessive preload would only
accelerate bearing wear and early failure.
These experiments revealed major
disadvantages with the planned approach
of using a pair of steel spacers. A key
problem was the difficulty in precisely
determining the correct lengths of the
spacers when the bearings were installed
and under load. It was not sufficient to
make the spacers of equal lengths. It
is a very cramped working space and
impractical to measure with the range
of metrological instruments found in my
workshop. The inability to accurately
determine the difference in spacer lengths
needed to apply the required preload
effectively killed the option of using a pair
of steel spacers.

An added disadvantage of using two steel
spacers would have been the impossibility
of making future adjustments for bearing
wear. The alternative of using just the outer
spacer with no inner spacer was considered.
The preload would then be set by
adjustment of the socket head screw on the
arbor end. Without an inner spacer to aid
alignment, bearing tilt on the arbor was a
potential problem with this arrangement.
The main risk with this approach was that
any overshoot resulting in excessive
preload could not be easily undone. Preload
can be increased, but not easily reduced.
Backing off the cap screw would not be
sufficient to allow the bearing to move on
the arbor and reduce preload. A sliding fit
between the bearings and the arbor would
have reduced overall stiffness. It was
decided that an inner spacer was required to

The inner and out bearing races were
compared to determine the correct
spacer widths.
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Part 3

As a Chartered Professional Engineer, | get little opportunity to get my hands
dirty in the workplace. In order to satisfy my desire to actually make stuff, |
have built up a home workshop centred around a Denford Viceroy TDS 1/1.
GB lathe. Work and family commitments severely limit the opportunities to
get quality workshop time but | do enjoy the challenge of designing

something that | then get to make. | specifically aim to
explore and extend the limits of my own skills and
the capabilities of the tools to hand. To that end,
| designed and made the live MT3 tailstock
spindle to stretch my amateur workshop u.
engineering skills and add another lathe . The completed

; live MT3 adapter.
accessory to my collection.
prevent preload overshoot and to ensure separation of the bearings. Unfilled PTFE is
alignment of the bearing on the arbor. a material that exhibits viscoelastic
Another approach to setting pre-load is properties. Unlike other plastics such as
the drag test. Rotational resistance tends Nylon, PTFE molecules cannot be cross-
to increase with preload. | was unable to linked and have no memory. PTFE will
find any data on the relationship between creep under stress which is normally
drag torque and preload. Measuring this considered to be a deficiency but not in this
relationship on the adapter would have case. In this application stress creep will
required the construction of an cause the inner spacer to slowly reduce
experimental rig to vary the applied width in a self-limiting way. As the width is
preload and measure the drag torque. reduced, so is the stress and resulting
That was something | chose not to do. creep. When the bearing preload is next
The next option explored was to use a adjusted, the PTFE spacer will allow limited
rigid steel outer spacer combined with a adjustment while reducing the risk of
semi-rigid inner spacer. Ideally the inner preload overshoot. PTFE is highly resistant
spacer would initially set the correct axial to corrosion but exhibits a temperature
location of the bearings, and then slightly expansion coefficient of 1356m/(mK), about
reduce in width over time to allow ten times greater than steel. The inner
adjustment in the future. This required a spacer will never exert enough force to
material that was rigid enough to resist overcome the support provided by the
compression when the bearing preload is clamping washer, so dimensional
first set, and then creep under compression instability won't affect bearing preload
to allow future adjustments to the axial during use. The PTFE spacer acts more like

a spring with a high rate (Newton/metre).
The use of a semi-rigid spacer is not a
‘'standard' solution, but it was considered
to be the most suitable option for this
application.

Bearing Spacers

The lengths of the spacers was
determined by measuring the height of
the inner and outer bearing shells with a
height gauge on a surface plate as seen in
photo 16. The outer spacer required the
faces to be perfectly parallel and without
burrs. The spacer was made from solid
bar held in a chuck and tailstock centre.

= . -4 All machining was completed without
Both faces of the PTFE inner bearing changing the work holding setup. The bar
spacer were machined in one operation to was faced and grooved at close to the
ensure parallel faces. length of the spacer. The inner and outer

Model Engineers’ Workshop




Precision Tailstock Spindle "

All of the parts prior to assembly.

rim edges were chamfered. A facing cut
was made at each end of the spacer. The
bar was then drilled and bored to free the
spacer. This method ensured both ends
of the spacers were perfectly flat and
parallel. The same method was applied to
the PTFE spacer, photo 17. The required
length of the PTFE spacer was determined
by comparing the height of the bearing
inner and outer races on a surface plate.
The PTFE spacer was annealed for 1 hour
at 150deg C prior to the final cuts to help
stabilise the PTFE. The PTFE was made
about 0.2mm longer than the nominal
difference to ensure that the PTFE spacer
would push against the bearing and
prevent or correct any tilt misalignment.

Assembly

As part of the final assembly, great care
was taken to clean the components of
swarf and other contamination. | placed
a magnet in the cleaning solvent to trap
suspended metal particles. The items were
washed in solvent changed three times
just prior to assembly. | wore polythene
gloves to prevent skin particle and sweat
being left on the parts. Once the parts
had been cleaned, they were assembled
in a clean environment, photo 18. These
weren't the only parts made as part of
this project. A range of bushes, a dummy
bearing and a pin spanner seen in photo
19 were also made.

Care was also taken to use
uncontaminated lubricant to avoid one of
the most common causes of bearing
failure. The bearings were packed with
standard No.2 grade grease, taking care
not to apply an excessive amount, another
common cause of bearing failure. Too
much grease would increase friction and
generate heat. Typically bearings should
be packed with 20%-30% grease and
80%-70% air space. In this case, there is
plenty of space outside of the bearings for
surplus grease to escape to.

The V-seal was fitted to the arbor. After
the bearing retainer was put in place, the
first inner bearing race was then pressed
onto the grease-smeared arbor. A stack
consisting of an outer bearing race, the
spacers and the second outer bearing race
were then fitted onto the arbor before
pressing on the second inner bearing race.

October 2014

Prior to assembly, the arbor was cooled in
the freezer and the inner bearing races
heated to about 70°C to minimise the
force required to fit the bearings. The
bearings were initially fitted with about
0.5mm of axial backlash. The bearing
retainer and M6 cap head screw were then
fitted. Liquid thread-lock was applied to
the socket head screw thread to keep it in
place. The entire arbor assembly was
chilled, then easily pushed into the
bearing housing before tightening the
outer bearing retainer. The partially
assembled adapter was then fitted to the
tailstock in order to measure the axial
backlash and set the preload.

The method to set the preload was to
measure the axial backlash between the
arbor and the bearing housing, then adjust
the cap screw on the arbor to reduce the
backlash to zero. A 6mm cap screw has a
1mm thread pitch so the inner bearing
races will be drawn closer at a rate of
0.003mm/degree. As with making
precision step cuts when turning metal, |
applied changes in 10-degree steps to
ensure that the last step arrives at zero
backlash. The difference between zero
preload and too much is a fraction of a
turn. There is no practical method of
measuring the preload applied by this
method but it has achieved a rigid and
smooth running outcome.

Tool Storage and Preservation

In order to keep this tool in good condition
it needed a protective case. | use PVC
plumbing pipe with a couple of push-on
caps. The examples in photo 20 make

low cost but very robust storage cases.
For some tools, | include wooden or foam
inserts to avoid too much movement
inside the case. Coating the tool with
heavy oil inhibits corrosion. Tools stored
in this way remain in perfect condition. In
years to come, the tool cases will identify
the maker, purpose and manufacture date
of the enclosed tools.

Condusion

The design process included detailed
investigation and analysis of various
options for bearing and seal arrangements.
The results of experiments caused changes

Miscellaneous parts made during the
manufacture of the adapter.

to the spacer materials selection in order
to achieve a practical method of setting
bearing preload. The application of
precision machining techniques combined
with accurate measuring instruments
achieved dimensional accuracy to
tolerances measured in microns. The
outcome is a lathe accessory designed
and produced to professional standards
with amateur home workshop facilities.
The design presented here can be readily
modified to suit other lathes. The live
tailstock spindle is a really useful but rarely
used tool that expands on the capabilities
and benefits of the normal range of simple
tailstock centres. B

sapdepy P47
Bpudg 2uye ] LI

Enclosures made from PVC plumbing
pipe and fittings provide excellent
protection.

4. SKF v-ring seals www.skf.com/
group/products/seals/industrial-seals/
power-transmission-seals/v-ring-seals-
pt/index.himl
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MODEL ENGINEERS"_

NEW ADDITION TO PRODUCT RANGE

* 1130GY Yariable Speed Lathe
* 2 Axis DRO available

VISIT QUR WEBSITE FOR FULL
PRODUCT RANGE

1130 GV Lathe

* 700mm bc
* Power cross feed

! ¢ Spindle bore 38mm
....... = - + Fully equipped

Table
power fead

* Now with 38mm spindle bore goeibs

+ 2B0mm swing H

‘Fs www.toolco.co.uk|

VARIABLE SeEED MILLS Unit 4, Ebley Industrial Park,

VM30 x 2MT Westward Road, Stroud, Glos GLS 45P
E O A (Just 4 miles from fJunct 13 M5 Motorway)

VYM3OV x 3MT

700mm Table Tel: 01453 767584

YM31 x 3IMT
840mm Table

. * Optional 2 Axis DRO
¥__ available

Email: sales@toolco.co.uk
View our full range of machines and
equipment at our Stroud Showroom

Phone for opening times before travelling

u. TAPS & DIES

Excelenl Quality manufaciured-supp ffied

%EQ\EW

Brilish-bax HOS taps dies culs stainless
MES5(33pcs) ME4 (30pcs) BA3(35pcs) has
all Mode! Eng 22+40tpi BA, BSB, MTP efc
THE TAP & DIE CO
445 West Green Rd, London N15 3PL
Tel: 020 8888 1865 Fax: 020 8888 4613
www.tapdie.com & www.tap-die.com

'Emaﬂma 3 s 190 CXE .
CINIC] Bouter |
660mm § | 1

i
L}

i
8
|
l

From Only £7420.00 tncvar ;
Tol: (01269) 844744 or |
o]

NEIL GRIFFIN
- St.Albans, Hertfordshire
Engineering Services
Machining for Model Engineers

M-MACHINE

~—Unit § Farge Way Chevefand Trading Estate
fre= Daﬁlng'lnr Ca. Uumam DLt IRd

Metalsﬁ'for Model Makers

Cnnmt us fur»Capper Brass, Aluminium,
—?Sceei P%snhor Bronze, etc.
PHONE &'FAX 01325 381300

‘e-mail: sales@m-machine.co.uk
Wikw.m-machine-metals.co.uk

From drawing, skeich, pattem etc
Friendly personal service.
Telephone / Fax: 01727 752865
Mobile; 07966 195910

Macc

Model
Engineers
Supplies LTD
01614 082938

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

We stock copper, brass, steel
and all tube. Also stock a wide
renage of flat, round, hex and
4 square, In steel, stainless steel
sliver steel, bronze, brass, copper
and many more

New Steam Engine Kits,
ready made engines and ]
raady to run englnes

seall
*r’?,g

Full range of Steam )
fittings and some new

marine boilers.
| Wide range of BA bolts and nuts

64

THINKING OF SELLING YOUR LATHE

MILL OR COMPLETE WORKSHOP?
andwant it handled in a quick,

protessional no fuss manner? Contact

David Anchell, Quilstar (ﬂntungnam)
01159206123 amuum

MODEL ENGINEERS’
l_l"‘i_; R e, I_L_bl—"r—/

HSHOP 2

BINDER :
£8.50 0 each
includes VAT T dorp.

Call today for yours... 0844 848 8822 o
or visit our website and Order online... P

www.myhobbystore.co.uk/MEWBinder

www.model-engineer.co.uk

For more than 25 years | have been serving model engineers, offering services
including the supply of top quality ‘used' machines and accessories, valuations,
pre purchase inspection of third party machines plus general advice and information,
For an online stocklist plus details of services available please
go to my website or contact David Anchell direct.

www.quillstar.co.uk
Teephone: 0115 9206123 ¢ Mobile: 07779432060

THE ARy BOX

After nearly 23 years running this hugely é
I'would now like to spend more time with my famtly'l
interested in purchasing this lifestyle occupation g
in glorious East Devon, then please email or write t
David Fouracre, The Tool Box L
Umborne Bridge, Colyton, Devon EX24 6LU s e: info@thetoolbox.org.uk

Model Engineers’ Workshop
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MODEL ENGINEERS’

Pro# 4 —_—

' LYNX MODEL WORKS LTD.
Units 54, 6C & 6D Golf Road Industrial Estate,
| Enterprise Road, Mablethorpe, Lincs. LN12 1NB
‘ Tel;‘Fax 01507-479666

Website: www.lynxmodelworks.co.uk
www.livesteamkits.com
Email: info@lynxmodelworks.co.uk
WORKING SCALE MODELS AND
SPECIALIST SERVICES
Lynx Model Works Ltd — 11 Soecialist Engineers building Live Steam
Models with 2 of us having over 70 years experience. We not only build
beautiful Working Live Steam Locomotives from gauge 0 to 10 %",
Traction Engines from %" to 6" Scale, Stationary Steam and Steam
Launch Engines but will also complete your unfinished project for you
or renovate the one you've just bought, inherited or simply wish to
rejuvenate in our Lynx Model Restorations Ltd division.

Lynx Model Painting and Machining Services Ltd will help yau by
manufacturing Specialist parts to assist you complete your current or
planned project. We also will give your cherished model that professional
paintsd and lined finis7 to truly complete your project.

Lynx Model Boilers Ltd sells a range of Fully Certificated and EC Compliant
all silver soldered Copper Boilers, even for up to 10 %" gauge lecomatives.

\We are also Agents for Stuart Models and build the ones that Stuart don’t!

Live Steam Kits Lid manufactures a range of fully machined locomotive
Self Assembly Kits in 5" and 7 14" Gauges.

Visit our Websites: .
www.lynxmodelworks.co.uk www.livesteamkits.com
or contact us today with your requirements for a no-obligation quote

or discussion.

TEL: 01507-479666

ALL MAJOR CREDIT AND DEBIT CARDS ACCEPTED

R

Whoter you are building your own CHC Machina!
‘canvarting an exisfing machise or you have simply
hmgnle kit, we can nslp!mkoumul CNC soliware
arid Siepper Molor Drivers will enable you o conirol your
new addition i the workshop from your PC with ease.

% Theee 2.5 Amp Mizrostepping
Steppet Molor Drive Boards
% Easy LPT Breakout Board
¥ Free Routoul - Linux EMC CD
(O acd mach 3CNG for £111.55)
o :
Only £91 inc VAT oo Siepess Mol Do

Tel: (01260) 844744 or Bllhnnd!iénmniﬂkﬁ
Ordler Online www. ot

STATIC CONVERTERS,
ROTARY CONVERTERS, DIGITAL
INVERTERS, MOTORS, INVERTER-
MOTOR PACKAGES, CAPACITORS.
INVERTER PRICES FROM £99 + VAT
Call: 0800 035 2027

transwave@powearcapacitors.co.uk

www.transwaveconverters.co.uk

CONVERTERS MADE IN BRITAIN SINCE 1984;
3-YEAR WARRANTY OM ALL CONVERTER
PRODUCTS; BS EN 90612008 QUALITY

ASSURED MANUFACTURING ENVIRONMENT;

CE MARKED PRODLICTS COMPLIANT WITH
EMC REGULATICNS, THE LOW VOLTAGE

DIRECTIVE and BS EN IS0 61000-3-2:2008.

MPC

Metal Procurement Company
Stockists of Carbon, Alloy, Tool, Duplex
and Stainless Steels, Metals & Plastics
Dia, 8q, Hex, Flats, Sestions, Sheet & Blocks.

From 1mm - 250 mm Sectien, cut fo size.
We also buy unwanted too's & machinery

Unit1. 4, Lyme Street, Rotherham S60 1EH

www.metalsprocurement.co.uk
Tel: 01709 306127 Fax: 01709 306128

Cowells Small Machine Tool Ltd.

Cownila Srmall Mahine Tonds Lid,
Taring Roesd il Saniky, Coltbashe CO7 BSH faams Englaned
TelFax +44(041206 251 792 el solesscowsllices

www.cowells.com
Marufactures of high precision screwcutting lothes,
Bmm horological collet lathes and
milling machines, plus comprohensive acessory rangs.
Talk directly o the manufocturer

ALL STEAM LOCOS WANTED

Anvy age, size or condition - any distance, any time.

FREE VALUATIONS - with no obligation

s VALUATIONS FOR INSURANCE

VALUATIONS FOR PROBATE - including
advice for executors on family division,
delivering models to beneficiaries, ctc.

CASH PAYMENT - on collection.
WORKSHOPS BOUGHT AND CLEARED

With 50 years steam experience from driving BR Full Size locos down to
miniature locos, 1 guarantee to offer a professional, reliable and friendly
service, please don’t hesitate (o telephone me-

Graham Jones M.Sc. 0121 358 4320
www.antiquesteam.com

Model Engineers’ Workshop
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@
TRAINS =

AT WAR

Trains at War SPECIAL ANNIVERSARY EDITION looks
at the various ways in which the railways helped to
win the war including taking care of the wounded,
getting troops and supplies to and from the front and
protecting civilians when the bombs started to fall.

| SPECIAL ANNIVERSARY EDITION

TRAINS

wiww.model-angnesr.co.uk AT w AR

HOW THE ALLIED RAILWAY NETWORK HELPED WIN THE WAR

THE LONG ROAD
TO RECOVERY

RETURNING THE RAILWAYS
TO FULL WORKING ORDER

ImBOLINGER
REDUCING THE . * .

HUMAN COST OF
WAR WHILE ON  §
THE MOVE

B i “
T N > “MODELLING wnanmt_
| .. RAILWAY

RECREATING THE
TRAINS. IN MINIATURE

Wﬂn TI ME FEATURING:
l“ﬂ“M“TI"Es = Narrow gauge in WWI
" m Ambulance trains

BUILDING NEW ENGINES TO SERVE THE FRONT LNE, | mWW2 Locomotives

REMARKABLE SURVIVORS WHERE TO SEE WARTIME ENGINES FOR YOURSELF i Railways on the Home Front

WAR DEPARTMENT LIGHT RAILWAYS moviNG SUPPLIES THROUGH THE MUD | i i i
RAILWAYS ON THE HOME FRONT COPING WITH LIFE AT HOME IN Wi lJl“'JIH M'NE :nhgolgﬁgw?n‘g; rtime Railways

Available at selected WHS High Street, Tesco and local newsagents, or order online at
www.myhobbystore.co.uk/trainsatwar



Genume Used Machmes‘ & Tooling

T 144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5SHS
. Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311
i www.homeandworkshop.co.uk « sales@homeandworkshop.co. ul\

Opening Times: Monday-Friday 9am-5.30pm - _ Satur day Morning 9am-Ipm
10 minutes fmm M25 - Junction 3 and South C:rcrdar -A205

Myford ML7 aat@ Myford Super 78
jS[lﬂlld E ' ’ £2750 3 x3”
> 4 r'rare u‘mg bed'

HYFORD GENUINE PARTS |
Running out fast!!

i dividing - o - — s -
ToSnior 1 il o : N P —— P M checkihe web site for full st

Emir beech bench
[NGW[only
[e24 50 Claar,

s \~ o ' A wylord |
Hobson Kl P, | [ - # 4 ; ; & - — 0
engraver : = e A oA i &\ , h VMF mill
.. 4 - LA ST Harrison M250 + inverter
. & remote switch 240 volts

oA 1A s ‘
predision loiliEs-tollets

Myford Super 78
: + Newton Tesln
" inverter / BW DRO.

- Tripus (German) A
nn/nﬂ swilch

pldhesier Stude 00! + gap .
Bridgeport
i d

FHamefast DS320
* 31,7 RobRoy chussis, T,
~ £245 ] cwsfings, plans efc. £475 ~ 3 Sl Torge
5" Pansey chassis, [-je
3 tuslmgs plnns elc. £750 It

%. z : ¥
< rooﬁ"g\ > v"h-w = JdE ,J\‘ \ b % 2
- > for smte* 3I]INTImhng “Dickson qulmg ayailab Y 5 13555 150%
PlEﬁSE PHON 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUE LIST Eh:?am Un‘ljvgirlsql oW
rill vice

DISTANCE NO PROBLEM!  DEFINITELY WORTH A VISIT  ALL PRICES Excwsm' 11471\ toluse) Web dttﬁ' e
SHIPPING 4 auiial™
: le | Lk T madel lathes! = WORLDWIDE | o4 (P




S NE g CERIAN| <=

TOOLS LIMITED y—wr

Tel: +44(0)1780 740956 ' .
Fax: +44(0)1780 740957 .

ACCESSORIES Ceriani 400

Lathe Chucks, Drill Chucks, Tipped N =
Tools, Boring Bars, QCTP HsS Tools, [RAalaRl
End Mills, Slot Drills, Machine Vices, =|S030 Spindle
Clamping Sets, Slitting Saws, Arbors, = Table size -
| Boring Heads, Radius Mills, DROs, 580 x 150mm
Rotary Table, CNC fits, Collet Chucks, = Travel - 420 x
Collet Sets, Flanges, Face Mills, 160 x300mm
Shell Mills and Much More... (XYZ)
= 1.5 KW Motor
= 100-3000 rpm
vari-speed
= Weight - 150 Kgs

T

- 1
.\

-

All lathes and mills are backed by an
extensive range of tools and accessories

= Optional splash-
back and
safety g —

Ceriani 203 Lathe

= Centre height - 100mm - Centre distance - 500mm
= Swing over gap - 260mm e Spindle bore - 20 or 30mm
* Motor - 1 HP = Weight - 80 Kgs

» Semi Norton gearbox e Four selectable feed rates
= Vari-speed option plus screw ﬁ

f“—-‘ I-'lﬂmm' =1 s@ -- cutting |5 i &=
L matic EMCO - : I
Hobbymaschinen

Maschinenbau

TORE MACHINES AND ACCESSORIES ON L]
Our machines suit the discerning hobbyist as well as blue chip industry

We regularly ship worldwide PRO Machine Tools Ltd.

Please contact us for stock levels and more technical detail 17 Station Road Business Park, Barnack,

All of our prices can be found on our web site: Stamford, Lincolnshire PE9 3DW
01780 740956 - 01780 740957

WWW.B m CO m a Ch i I'IetOO |S. 00 a U k sales@emcomachinetools.co.uk



