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MORE MACHINES AND ACCESSORIES ON LINE

PRO Machine Tools Ltd.
17 Station Road Business Park,  Barnack, 

Stamford,  Lincolnshire  PE9 3DW

tel: 01780 740956  •  fax: 01780 740957
email: sales@emcomachinetools.co.uk

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

Wabeco produce quality
rather than eastern quantity

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

Wabeco produce precision
made machines by rigorous quality 

control and accuracy testing.

Wabeco Lathe 
D4000E

•Centre Distance – 350mm
•Centre Height – 100mm
•Speed – 30 to 2300rpm
•Power – 1.4 KW
•Size – 860 x 400 x 380mm
•Weight – 71kg
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CNC Lathe CC-D6000E

•Centre Distance –
   600mm
•Centre Height – 135mm
•Speed – 30 to 2300rpm
•Power – 1.4 KW

•Size – 1215 x 
   500 x 605mm
•Weight – 150Kg
•NCCAD/
   NCCAD Pro

Wabeco Lathe D6000E
•Centre Distance – 600 mm
•Centre Height – 135mm
•Speed – 30 to 2300rpm
•Power – 1.4 KW
•Size – 1230 x 500 x 470mm
•Weight – 150kg

On ALL WABECO Machines warranty warra5year
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Wabeco 
Mill 

F1210E

                     •Table –
                          700 x 180mm
•Z axis – 280 mm
•Speed – 140 to 3000rpm
•Power – 1.4 KW
•Size – 900 x 610 x 960mm
•Weight – 101Kg

 warrantywarra5year

PRO Machine Tools LtdPRO Machhhhhhine Tools Ltd

    •Table – 700 x 180mm
      •Z axis – 280mm   •Speed –
                                      140 to 3000rpm
                         •Power – 1.4 KW

•Size – 950
x 600 x 950mm

•Weight – 122Kg
•NCCAD/NCCAD Pro

Wabeco
CNC Mill

CC-F1410E

 warrantywarra5year

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



3Autumn 2015

   On the 
Editor's Bench

  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: +44(0)1858 438798
Email: 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

Email: 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 869 912
Email: neil.wyatt@mytimemedia.com

PRODUCTION
Designer: Yvette Green

Illustrator: Grahame Chambers
Retouching: Brian Vickers

Ad Production: Robin Gray

ADVERTISING 
Senior Account Manager: Duncan Armstrong
Email: duncan.armstrong@mytimemedia.com

Tel: 01634 238893

MARKETING & SUBSCRIPTIONS
Subscription Manager: 

Kate Hall

MANAGEMENT
Head of Design & Production: Julie Miller 

Group Advertising Manager: Rhona Bolger
Email: rhona.bolger@mytimemedia.com

Tel: 01689 869891
Chief Executive: Owen Davies

Chairman: Peter Harkness  

© MyTimeMedia Ltd. 2015
All rights reserved ISSN 0959-6909

The Publisher’s written consent must be obtained before any part of this 
publication may be reproduced in any form whatsoever, including photocopiers, 
and information retrieval systems. All reasonable care is taken in the preparation 
of the magazine contents, but the publishers cannot be held legally responsible 
for errors in the contents of this magazine or for any loss however arising from 

such errors, including loss resulting from negligence of our staff. Reliance placed 
upon the contents of this magazine is at reader’s own risk.

Model Engineers’ Workshop, ISSN 0959-6909, is published monthly with 
an additional issue in August by MYTIMEMEDIA Ltd, Enterprise House, 

Enterprise Way, Edenbridge, Kent TN8 6HF, UK. The US annual subscription 
price is 52.95GBP (equivalent to approximately 88USD).  Airfreight and mailing 
in the USA by agent named Air Business Ltd, c/o Worldnet Shipping Inc., 156-
15, 146th Avenue, 2nd Floor, Jamaica, NY 11434, USA. Periodicals postage 
paid at Jamaica NY 11431. US Postmaster: Send address changes to Model 

Engineers’ Workshop, Worldnet Shipping Inc., 156-15, 146th Avenue, 2nd Floor, 
Jamaica, NY 11434, USA. Subscription records are maintained at CDS GLOBAL 
Ltd, Tower House, Sovereign Park, Market Harborough, Leicester, LE16 9EF. Air 

Business Ltd is acting as our mailing agent.

topics. Jurgen Stoltz in South African is 
hoping for help in identifying his 
diesinker miller, whilst Charles 
Woodward tells us how he carried out 
the conversion of a Taylor Hobson 
engraving machine by grafting a Deckel 
milling head on top.

To prove that things really do come in 
threes, we also hear from Paul Boscott 
who has a big Krupps die-making 
machine from the 1930s. Refused by a 
museum, he would dearly like to fi nd a 
welcoming home for it rather than see it 
go to scrap.

Hot Topics
I’m sure that this surge of die sinkers 
and engraving machines will not 
become a ‘tide’, however regular 
subscribers may well notice that some 
subjects recur at regular intervals 
whilst other rarely get a mention. From 
time readers to get in touch to suggest 
topics they would like to see covered. 
I haven’t produced a list before, but I 
think the time has arrived when such a 
list of topics could be made available to 
potential authors.

I could write a long list of topics of 
interest to me that I feel deserve more 
attention – things such as various 
handworking techniques come to mind 
– but it’s what you, the readers, want to 
see more of that I want to know.

If you have a favourite topic that you 
feel has not been well covered by MEW, 
drop me a line – or join in a thread that I 
will start on the forum to discuss 
possible future content. I’m keen to see 
suggestions from both potential authors 
and those seeking to fi ll gaps in their 
knowledge.

I suggest taking a look at one of the 
various indexes for MEW – I’m looking 
for topics that have not been covered at 
all, or no more than once or twice, in the 
last fi ve years or so.

Dau Iawn
A bit of last-minute news has crossed my 
computer screen. Axminster Tools and 
Machinery, who have a number of stores 
across England are opening a new store 
in Wales. On November 18 the doors 
will open on their eighth retail outlet at 
the Valegate Retail Park on Copthorne 
Way on the West of Cardiff. For satnav 
users the postcode is CF5 6EH, for locals 
(and ex-locals like me) it’s just off the 
Culverhouse Cross roundabout!

As well as their hobby-end machinery 
and accessories, the store will include a 
signifi cant number of industrial machines 
and their ‘live workshop’ area where you 
can try out a selection of machines.

On My Bench
It’s been a ‘lots of little jobs’ month for 
me, rather than doing one big project 
I’ve tried to fi nish off a lot of little bits 
and pieces, including a few more 
astronomical bits, such as a Pentax screw 
to 11⁄4 inch eyepiece tube adaptor. More 
typical workshop tasks have included 
a new quick-release mechanism for 
my tailstock – the old one worked well, 
but it’s short throw made adjustment 
annoyingly critical. The new one has 
twice the throw so it needs a bit more 
force to hold, but is much less fussy. 
Another was making a bronze spindle for 
a knurl holder –the HSS drill shank I had 
been using was quite worn!

Some twenty years ago I was given an 
old dot-matrix printer, which kept me 
going until I got an inkjet. It contained 
lots of nice stepper motors, gears and 
bits and some very accurately ground 
square bar. For years I have used two 
bits of this as rough and ready parallels, 
but I fi nally got around to chopping it all 
into some useful lengths and tidying up 
the ends on the linisher. About 1⁄4 inch 
square they are just right for lifting things 
off the mill table, or dropping between 
the jaws of a vice to lift up a workpiece.

Another nice little task was ‘bricking’ 
the second side of the wall for a model 
‘house built’ engine I am, very slowly, 
progressing.

Engraving Machines 
and Die Sinkers
Many readers may not be familiar with 
these machines. They are relatives of 
the milling machine, but are often fi tted 
with hefty pantograph arrangements. The 
working of engraving machines is fairly 
straightforward as the pattern controls 
the movement of an engraving tool, 
usually in two dimensions. Die sinking 
machines work in three-dimensions, 
sometimes from a solid pattern, 
producing cavity moulds for presses, 
injection moulding or die casting.

Modern engraving machines now tend 
to be CAD, rather than pantograph, 
controlled and most die sinking is now 
carried out using EDM (electrical 
discharge machining or ‘spark erosion’). 
This means that older, purely mechanical, 
machines are often available at relatively 
low cost.

Over the last week the forum at www.
model-engineer.co.uk has seen some 
discussion about engraving and 
die-sinking machines. This is not a topic 
that comes up very often, and one of the 
issues was whether or not such a 
machine is worth converting into a 
workshop mill.

By a curious coincidence, this month’s 
Scribe a Line has three letter on related 
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Speci  cations
Drilling Capacity 10mm
End Milling Capacity 12mm
Face Milling Capacity 30mm
Throat 140mm
Spindle Taper MT2
Spindle to Table Distance 45-265mm
Quill Stroke 30mm
Spindle Speed (Variable)

High Range: 0-2000 rpm ±10%
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Column Tilt ±90°
Motor Output 150w (Brushed DC Motor)
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Width 515mm (Incl. Handle)
Depth 560mm
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Head Fully Extended: 715mm

Weight (Net/Gross) 40kg/56kg

Standard Equipment: 10mm Drill Chuck and Arbor, Drawbar

Super X1L Mill with Accessory Bundle
080-030-00215 SIEG Super X1L Mill - Metric £439.00 + £25.00 Carriage

130-040-00900 Radial Milling Vice 80mm FREE £45.40
130-010-00100 24pc Clamping Set FREE £30.84
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Subject to availability.
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FREE!!!
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Electronic Speed 
Controller with 
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2 Speed 
Gearbox
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Exclusive to ARC
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Incl. VAT
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MT2 Collet Starter Set (Metric)

4 Flute End Mills - 6, 10 & 12mm
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factory yard. Read the full story in next month’s MEW.
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The X1 milling machine has found 
its way into many home workshops 
across the world. I sometimes 

wonder how many there are out there, 
hundreds of thousands, a million maybe, 
who know? They come in many colours 
from many different suppliers but mostly 
originate from the same far eastern factory. 
Mine came from Axminster power tools, 
(usual disclaimer here), and has been 
a favourite machine of mine since the 
day it arrived. There have been many 
modifications to this little milling machine 
by many people to increase or enhance its 
capabilities. The table as supplied is okay at 
240mm x 145mm but you soon run out of 
clamping space if a larger piece of material 
is to be machined. The first modification 
I did was to buy and fit a larger table at 
400mm x 145mm and longer leadscrew 
from Arc Eurotrade, (usual disclaimer 
again). In fact the X1 milling machine from 
Arc Eurotrade comes with the longer table 
as standard. The longer table is a real asset 
and improves the usability many fold.

After that digital readouts were fitted, 
these transform the machine and I would 
highly recommend the mod. No more 
counting turns of the hand wheels and the 
problem of backlash in the lead screws is 
eliminated. Another area where the X1 
suffers is the height of the column, the Z 
axis. You could argue that if the machine's 
not big enough then you need to buy a 
bigger machine. That’s okay if your budget 
will stretch that far. I’m sure most people 
try to squeeze that extra little bit out of 
their machines.

The modification I am going to describe 
today addresses the problem of the 
column height, or lack of it, and is a mod 
that can be completed in a couple of 
hours. Photograph 1 shows the milling 
machine before the mod. I have a rotary 
table onto which I have fitted a 4 inch 4 
jaw independent chuck. You can see that 
with the spindle at its maximum height 

screws, lifting the column and fitting a 
spacer between the column and the base 
and bolting it down again with 4 longer 
screws. This job is manageable on your 
own; the weight of the column and head is 
not too excessive but I would recommend 
the assistance of a friend. If possible 
support the column and head by rope to 

and with a keyless chuck fitted there is 
barely room for a drill bit let alone the 
work piece. A little tip here, watch the 
background when you take photos or you 
will get the wife’s washing as well.

The column of the X1 mill is bolted to the 
base with 4 X 8mm socket head screws. 
The modification involves removing the 4 

A Raising Block for  
the X1 Milling Machine
Richard Wightman fits a little bit more daylight between his mill’s head and table.

1

Richard’s mill in original condition.

The X1 milling machine, in its 
various guises, is a great little 
machine with many virtues but 
suffers from a lack of height. 
This modification goes someway 
towards solving the problem.
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Raising an X1 Mill

Autumn 2015

the roof of the workshop. The first job is to 
prepare a spacer. I used a block of 
aluminium that after machining came out 
at 170 x 73 x 50mm . I used a fly cutter to 
square up the block. This was carried out 
on an X3 milling machine but the X1 is 
more than capable of the task. 4 holes 
have to be drilled to match the machine. I 
drilled them to 10mm to give plenty of 
clearance for the screws (photo 2). The 
drawing (fig. 1) shows the measurements 
but just check your own machine is the 
same. Photograph 3 shows the finished 
block, de-burred, ready to be fitted. 
Photograph 4 shows the 4 new screws 
along side one of the originals. 
Photograph 5 shows the raising block 

2

4

3

5

Drilling the raw material for the block.

Longer socket screws are needed.

The finished block.

The block fitted.

Fig. 1

Another area where the 

X1 suffers is the height 

of the column, the Z axis. 

You could argue that if the 

machine's not big enough 

then you need to buy a 

bigger machine. That’s 

okay if your budget will 

stretch that far.
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fitted and photo 6 shows what a 
difference 50mm makes. Photograph 7 
shows the spindle wound down with a 
keyless chuck fitted.

Photograph 8 shows the spindle at its 
lowest point and photo 9 shows a small 
vice and end mill fitted in a collet. It’s 
possible that with a thin plate on the table 
and small cutter in a collet a problem 
might arise but would be easily overcome 
by raising the work piece. If absolutely 
necessary the raising block could be 

its what I had in stock, steel or cast iron 
might be a better choice I suppose, it’s a 
case of use what you have. If you just 
wanted to raise the column by say 20 
– 25mm a couple of steel bars 20 – 25mm 
square would do, it doesn’t have to be a 
solid block. Well there you are a quick 
and easy mod that increases the capacity 
of the machine and requires no 
modification at all to the machine itself 
and is easily reversible. I hope you find it 
useful. ■

removed in about 5 minutes putting the 
machine back to its original spec. I took 
care to machine the raising block to the 
best tolerances I could get but its not 
critical as the X1 milling machine has a 
tilting column, so tramming the machine 
is just as easy as if there were no raising 
block fitted.

I did wonder about the rigidity of the 
column with the extra height but I have 
not noticed any difference. I used 
aluminium for the raising block because 

8 9

The lowest position of the spindle. All done – perhaps Richard can find time to do his washing now?

6 7

The increased headroom. The spindle can easily reach the table when a keyless chuck is fitted.
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SPECIAL OFFER 
Price £995.00

WM250 VARIABLE SPEED LATHE

 • New design stand 
with drawers, cupboards 
and shelves £180
(if ordered with lathe)

 • Parting
off tool £39.50

 • Vertical
milling

slide
£92

 • Cross slide
base for use with either vertical 

slide or rear toolpost £29

 • Milling 
attachment

£520

 • Quick 
change tool 
post
£140 

 • Milling 
slide vice 

£39

 • Knurling tool £17

 • Rear toolpost £19

£180
if ordered 
with lathe!

Including VAT and UK 
mainland delivery

Supplied with 3 and 4 jaw chucks, face plate, fi xed 
and travelling steadies, interlock chuck guard

For orders below £30 please add £3.99 post and packing

See us at:

  Our showroom is open from Monday to Friday,
  8.30 am to 5.00 pm, except bank holidays

  MIDLANDS MODEL ENGINEERING EXHIBITION
Thursday 15th October to Sunday 18th October 2015
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I am sure many of you are familiar with 
the thought ‘I wish I had an extra hand’ 
when tapping a hole in your latest 

project, in your lathe. You fit the square 
shank end of the tap into the tap wrench, 
place the tap into the hole to be tapped, 
then slide the tailstock and centre up to 
the rear of the shank of the tap to locate 
the whole assembly in line. Then, as soon 
as you start cutting the thread you need 
that third hand to wind the tailstock in to 
synchronise with the pitch of the thread. 
This usually means you end up playing 
catch-up with the tailstock. If you are 
tapping a tough material or your tap is not 
at its best there is always the thought in 
the back of your mind that at any moment 
you might break the tap because you 
cannot feel it cutting properly.

Another added problem is that very 
small thread sizes usually have a male 
centre on the end of the shank, which 
necessitates the manufacture of a spigot, 
centre drilled in one end, to fit your 
tailstock drill chuck and some taps have no 
centre at all, male or female.

So, after many years of always doing it 
this way, I decided there had to be a better 
way. After all I don't have this problem 
when cutting an external thread with my 
tailstock die holder, because the die head 
is mounted on a parallel shank, fitted 
directly into the tailstock Morse taper. This 
allows the die head to slide back and forth 
along the lathe spindle axis eliminating 
the necessity to have to synchronise the 
winding in of the tailstock with the pitch of 
the thread.

I searched the Internet to see if there 
were any similar systems to my die holder 
for hand taps. All I could find was a couple 
of cottage industry manufacturers that 
would make a tap holder to the specific 
size of your tap shank diameter that would 

machining each time I needed to 
accommodate a new shank diameter. 

To machine them as the manufacturers 
supply would mean, after turning the basic 
blank, setting each one up to either 
machine a slot through or drilling and 
tapping cross holes for clamping the 
square ended tap shank. This would seem 
to be a lot of work, especially if you are 
only tapping one hole. So, on with the 
thinking cap, what I decided on, as a 
design, is shown in photo 1, which shows 
the tapping head positioned in the die 
stock holder, ready for action.

Design concept 
The design consists of the main tapping 
head, the outside diameter turned to be 
a slide fit in an existing die stock holder. 
A flat-bottomed bore is machined into 
the face of the tapping head, which 
is clearance on the largest tap shank 
diameter the tapping head is expected 
to take. At the base of the flat bottomed 
bore are 4 cross holes, at 90 degrees to 

fit in a drill chuck or auto tapping head, 
which are primarily designed for vertical 
use. Some diestock holder manufacturers 
do supply sleeve inserts to hold taps in 
the die stock head, but this means you 
would have to have one for every tap 
shank size. Unlike dies, which are 
generally manufactured to standard 
diameters, hand tap shanks vary in 
diameter, even for the same size thread. 
They only seemed to offer 3 or 4 standard 
sizes, which were either split like a die so 
that the tap shank was held by friction 
only or they had threaded cross holes with 
set screws to clamp the square shank of 
the tap. The latter give little support for 
the tap shank. Either way you would 
probably have to re-machine the bore to 
suit your tap shank diameter and square 
spigot size.

So I decided to design and manufacture 
my own tapping head adapter to fit my die 
stock holder. First I had to decide how the 
tapping head would accommodate 
different hand tap shank diameters 
without having to carry out lots of 

A Tapping Dilemma
John Ashton turns his die stock holder into a tapping head unit.

2

1

3

Rendered image of the design.

The tapping head.

A cutaway view of the tapping head.
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each other, drilled and tapped to take 4 
set screws which clamp and secure the 
square section of the hand tap shank. The 
depth of the flat-bottomed bore acts as 
the stop for the end of the tap shank, to 
ensure the square section of the shank is 
in the correct position for the setscrews 
to secure and clamp the tap in position. 
The flat-bottomed bore is counterbored 
to take the tap shank-retaining sleeve that 
positions the tap along the lathe spindle 
axis. The retaining sleeve is a slide fit in the 
counterbore and on the tap shank and is 
held in position by a setscrew positioned 
forward of the retaining sleeve in the 
tapping head. The design can be scaled 
up or down to suit a specific range of taps. 
Photograph 2 shows an exploded view of 
the modelled design, while photo 3 shows 
a cutaway view of the assembly.

Assembly 
With the die stock holder positioned in the 
lathe tailstock, secure the tapping head in 
position in the die stock holder using the 
clamping setscrews that would normally 
hold the die. Slide the relevant retaining 
sleeve into the tapping head and secure 
with the holding setscrew. Ensure the 4 
clamp setscrews are retracted enough to 
clear the faces of the square section of the 
tap shank. Slide the tap into the tapping 
head until it contacts the bottom of the flat 
bottom bore, with the faces of the square 
shank perpendicular to the clamp screws 
hand tighten the 4 clamp setscrews. Slide 
the die stock holder forward so the tap 
lines up with the hole to be tapped, then 
tighten the four clamp screws fully, not 
too tight (photo 4). The tapping head is 
ready for use. 

given in table 1. The list is based on the 
tapping head I manufactured; material 
sizes will vary if you scale the design up 
or down, or using material stock you have 
to hand.

Manufacture
The tapping head system can be fully 
machined with just a lathe and pedestal 
drill, or instead of a pedestal drill a milling 
attachment on your lathe or a vertical 
milling machine. A full bill of materials is 

Table 1: Bill of materials

Description Qty Size (mm) Material Remark

Tapping head housing 1 Ø28 x 40 lg. en1a or en3b 
(P20 used by 
author)

Machine from bar stock

Retaining sleeve 1 Ø18 x 16 lg. En1a or en3b One per tap shank size
Machine from bar stock

Clamp set screw 4 M3 x 12 lg. Cs-blacked Purchased item

Holding set screw 1 M3 x 6 lg. Cs-blacked Purchased item

4

Tightening a clamp screw.

Drawing 1
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Tapping head housing
Drawing 1 details the tapping head 
housing I machined to suit my 1 inch 
(25.4mm) die holder. I machined the 
tapping head housing from a piece of 
P20 (tool steel), just because it was a 
piece I had handy, but EN1a or EN3b 
(mild steel) would do just as well. To be 
honest I thought the P20 I picked out of 
my material rack was a piece of black mild 
steel, until I started machining it. After 
facing off I turned the outside diameter 
to be a slide fit in the chosen die holder, 
and then machined the flat bottomed 
bore to 15.5mm diameter by 23.5mm 
deep, clearance on my largest tap shank 
diameter of 15mm. I then machined the 
counterbore for the retaining sleeve, 
17.5mm diameter x 15.0mm deep (photos 
5 and 6). Next I parted off the housing and 
turned it around in the lathe chuck to face 
it off to a length of 34mm (photo 7). Then 
before removing it from the chuck I placed 
the die holder in position and nipped up 
the centre-clamping setscrew to mark the 
position for the location dimple (photos 
8 and 9). To machine the location dimple 

I positioned the tapping head housing 
in the spin indexer, with the dimple mark 
uppermost (photo 10). It is not 
important for the dimple mark to be 
exactly positioned, as it is just an 
indicator. I then used my edge finder to 
locate the centreline axis and the edge of 
the back face of the tapping head housing 

(photos 11 and 12). Once the datums 
were established, I moved in 5mm from 
the edge to machine the location dimple 
using a number 3 centre drill (photo 13) 
I then removed the tapping head housing 
from the spin indexer. Photograph 14 

and cross-holes I used my 5c collet spin 
indexer on my milling machine. I find the 
spin indexer a very useful bit of kit, not 
as sophisticated as a dividing head but 
just as useful, at a fraction of the price of 
a dividing head. You can even mount it 
on an adjustable angle plate to give you 
similar versatility to a dividing head.

A useful tip - if your only means of 
holding your work piece is a vice or v-block 
leave the tapping head attached to the bar 
stock so you have something to clamp 
onto, then saw or part it off after you have 
machined the dimple and cross holes. 

6

8

10

5

7

9

The counterbore in the housing.

Marking for the location dimple.

Using the spin indexwer.

Machining the head housing.

Parting off the housing.

The mark on the housing.

If your only means of holding your work piece is a vice or 

v-block leave the tapping head attached to the bar stock so 

you have something to clamp onto, then saw or part it off 

after you have machined the dimple and cross holes.
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your setup, you may want to tap in 
position after drilling each hole. Because 
of the close proximity of the spin indexer 
indexing plate to the machine spindle I 
had to remove the tapping head housing 
and tap the holes separately (photo 17). 
Photograph 18 shows the completed 
tapping head housing with the setscrews 
fitted.

through 2.5mm, tapping size for an M3 
thread, for the retaining sleeve holding 
screw. I then moved across 20.5mm the 
face edge to drill M3 tapping size for the 
first clamp screw position (photo 15). I 
then rotated the spin indexer 90 degreees 
to the next clamp screw position (photo 
16) and repeated this until all four 
positions were drilled. Depending on 

shows the relationship of the machined 
location dimple to the die stock holder. I 
turned the tapping head housing around 
and repositioned it back in the spin 
indexer leaving enough protruding to 
machine the cross holes, I then used the 
edge finder to locate the edge of the face, 
as before. I moved across 2mm from the 
face edge, centre drilled and then drilled 

12

14

16

18

11

13

15

17

...and again on the end.

The housing and the die holder.

…and the second at 90 degrees.

The completed housing.

Using an edge finder on the side of the housing.

Drilling the dimple.

Drilling the hole for the first clamp screw.

Tapping the clamp screw holes.
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Retaining sleeve
Drawing 2 shows the details of the 
retaining sleeve. The retaining sleeve 
can be machined in a matter of minutes. 
After facing off, turn the outside diameter 
to be a close slide fit (s/f) in the tapping 
head housing. Next machine the bore 
size required, the bore size can either 
be drilled, drilled and reamed or bored, 
depending on size, just remember you 
need to machine the bore as close to the 
tap shank size as possible.

You can use a drill bit as a reamer to 
ensure a close fit to the tap shank. First 
drill under size as you would for reaming 
then modify the drill bit you are going to 
use for the final size as follows: Using an 
oil stone radius the outer cutting edges of 
the drill, as shown in sketch 1. Then use 
the drill bit as you would a reamer, you 
will find that you will end up with a more 
accurate sized bore. 

retaining sleeve. Photograph 22 shows 
some of the retaining sleeves I currently 
use and photo 23 shows the tapping head 

Photograph 19 shows a near completed 
sleeve prior to parting off. Use a depth 
micrometer or vernier with an end depth 
gauge to set the parting off tool to 11.5mm 
(photo 20) then part off the finished 
retaining sleeve, photo 21 shows the 
parting off process to complete the 

20

22 24

21

19

Setting the parting tool.

A selection of retaining sleeves. INSET: The 
housing fitted with a retaining sleeve.

Parting off the sleeve.

The tapping head system in use.

A near complete sleeve.

Drawing 2

Sketch 1

housing fitted with a retaining sleeve. 
Finally, photo 24 shows the completed 
tapping head system in use. ■

23
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can. I try and save up all these sorts of 
jobs and make an event of doing them all 
from one can to reduce wastage.

The straw nozzle will block easily due to 
the foam setting inside it between jobs. 
One solution is to cut the original straw 
just on the trigger block (photo 4) and 
then slide a straw from a fast food 
restaurant (McDonalds in my case) over 
the short section of the original straw 
(photo 5).

In use, I apply the foam where I want it, 
pull off the disposable straw and toss it in 
the foaming insert (as a stiffener) and I 
then only need to clean the short trigger 
block with a short piece of wire such as a 
paperclip.

Placing straws, broken hacksaw blades, 
fencing wire, wood, all manner of 'fi ller’ 
may be encapsulated inside the foam to 
add support to the insert if needed. This is 
of particular use where one tray of tools 
needs to be removed to gain access to a 
lower tray of tools (some larger tap and 
die sets do this). Stiffening the tray insert 
with hacksaw blades, wire or a thin piece 
of ply can serve a useful purpose. ■

The solution is based on fi lling the 
gap behind the insert with a medium 
- in this case I've used expanding 

foam, but plaster, silicone, or other media 
could be used to good effect, albeit at the 
expense of weight, and curing time.

The insert is placed upside down (so the 
back of the insert is facing up) and a thin 
layer of spray foam is prayed in the back 
of the insert - paying particular attention to 
try and work the foam into the corners and 
crevasses (photo 2).

A disposable sheet of paper or thin card 
is placed over the insert, and weighted 
with a large fl at object - Here I have used a 
damaged suspension fi le for the 
disposable card, and a socket set to weight 
it all down (photo 3).

Once cured, any gaps are fi lled with a 
second application of foam, any over fi lled 
areas are gently cut back with a knife, and 
the insert can be placed back in the steel 
case and refi lled with the tooling. It is 
optional if you wish to place a thin card 
between the foam and the steel case, since 
some foams may leave a residue.

Some related tips
The Ramset FomoFill (Australian brand) 
used in these photos can only be used 
once, that is once the trigger has been 
pulled, the foam can needs to be emptied 
within 12 hours, or it will set inside the 

Foaming Tools!
Des Bromilow suggests a 
cure for fl imsy plastic trays.

The Problem - modern high 
quality tools being shipped in 
good steel cases with cheap 
vacuum formed inserts to 
secure the tooling. Over time, 
and accelerated by solvents, or 
vibration (e.g. with tools stored 
in a vehicle), the vacuum formed 
plastic insert will break down 
and become useless. This tip 
adds support to the insert and 
prolongs its life considerably. 
Photograph 1 shows an example 
with a recently purchased P&N 
Tap and Die set.

1

3

5

2

4

A tap and die set with a typical insert.

The 'foamed' insert held down onto 
some scrap card.

A 'fast food' straw fi tted to the can.

The back of the insert fi lled with foam.

How to cut the original straw.
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Machine Mart
Summer must be drawing to a close, 
as Machine Mart’s new Autumn and 
Winter catalogues is here. The latest 
edition has over 15,000 items of 
tools and machinery which are also available in their stores across 
the country and online. New for this autumn is a range of great value 
Multimeters and a portable metal-cutting circular saw from Clarke.

You can order a catalogue online at machinemart.co.uk, visit your 
local store or call 0844 880 1265.

Wire
On the

             from the World of 
          Hobby Engineering
             NEWS

Antex TCS 50W
UK soldering iron specialists, 
Antex, have introduced the fi rst 
soldering iron with Temperature 
Control buttons and, an LCD 
display built in to the contoured 
handle.

The usual approach to 
temperature controlled irons 
depends on a remote sensor in 
the iron and a hefty soldering 
station on the bench. However, 
this 240V, 50 Watt iron from 
Antex increases effi ciency and 
saves space by having the 
controls built directly in to the 
handle with the current 
temperature, between 200° to 
450°C (392°– 842°F), displayed 
on a backlit LCD screen.

The TCS 50W also uses 
elements with the Antex Surefi t 
Tip System, allowing bits to 
slide-on slide-off. The soldering 
iron comes with a long life 
2.3mm Nickel-plated bit as well 
as a burn proof silicone cable, 
improving safety and preventing 
accidents.

The TCS 50W cost £69.99 and is 
available from www.antex.co.uk

Look out for a 

full review of this 

new soldering 

iron in our 

next issue.
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radially - this often is not possible due to 
insufficient space.

My solution is simple (often the best 
solutions are blindingly simple). Just 
cross drill the male thread and insert a 
short length of nylon line. Sources of 
suitable nylon line can be obtained from 
your local hardware store or fishing 
equipment supply depot. I use both 1.6 
mm and 2 mm nominal diameter nylon 
line sold as consumables for weed-eater 
machines (strimmers). In photo 1 I am 
drilling a 2 mm diameter cross hole close 
to the end of an M5 dome-headed cap 
screw which forms part of a Quorn end 
mill tooth setting gauge, as described by 
Keith Johnson in his article Return to 

Industry has produced a number of 
solutions to this problem of shaky 
screw fittings but most of them are 

only applicable to static fixings e.g. Nyloc 
nuts, crinkly or spring washers etc. What 
is required in this case is an increase in 
the ‘running friction’ to stiffen up the 
thread fit. I have seen some people solve 
this problem by scoring the male thread 
or using proprietary stud and nut locking 
liquids, however these are, at best overkill 
- too stiff, or, at worst - only temporary as 
it does not take very many traverses of the 
screwed item for the thread to loosen up 
again! Another, more engineered solution, 
would be to install a grub screw with a 
suitably soft pad to bear upon the thread 

1

2mm dia. hole being drilled in end of M5 cap screw.

Stiffening Up Loose 
Screw Threads

John Antliff proposes a cure for ‘adjustment creep’.

Most machining operations 
generate unwanted vibrations 
which can be detrimental to 
achieving a good surface finish. 
In addition, these vibrations may 
interfere with screw mechanisms 
used for fine adjustment. The 
tendency is for them to migrate 
in the opposite direction to the 
prevailing pressure. A good 
example would be the depth 
setting bobbin on a QCT (Quick 
Change Toolpost) tool holder. 
Most tap-cut internal threads 
and die-cut external threads are 
designed to produce a loose fit 
which is not always the result 
required for the particular 
application. In this case it can be 
annoying to find that the bobbin 
has inadvertently moved since 
the last time the tool holder 
was mounted. Most likely, the 
direction of migration is upwards 
leaving the tool below the lathe 
centre line. The discrepancy 
is usually only discovered 
after some difficulty has been 
experienced with a cut soon 
after re-mounting the QCT tool 
holder. The discrepancy may not 
be large enough to be a problem, 
however, the constant tool height 
functionality which is one of the 
beneficial design features of the 
QCT will be completely negated! 
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Centre... Dimensions Unknown in MEW 
issue 189. My version is an improvement 
in that the radial position of the setting 
disc on the vertical post is adjustable by 
unscrewing the post and moving it along 
the slot - see photo 2. The height screw 
(M5) is deterred from moving by inserting 
a nylon section into the male thread close 
to the end. Just cut a short length of the 
nylon line and insert it into the drilled 
hole and then screw the two parts 
together - see photo 3. The nylon is 
sheared on both sides as the M5 male 
thread enters the female part. This small 
portion of nylon thread will now exert 
pressure onto the walls of the female 
thread thus increasing the torque 
required to screw the parts together.

The trapped nylon, being elastic, applies 
pressure to the female thread for the rest 
of it's life. Up to now, none of the friction 
inserts I have used have ever relinquished 
their hold or had to be replaced! The 
amount of friction delivered depends on 
the diameter of the inserted nylon as it is 
proportional to the nylon's cross sectional 
area. This simple but effective solution can 
be scaled to suit any size of screw 
application. Photograph 4 shows my 
home made Dickson type QCT tool holder 
height adjustment screw (M8) with a nylon 
insert just visible in threads 3 and 4. It 
doesn't require the cross drilled hole to be 
strictly in the centre of the male thread for 
it to be effective (I'm a bit of a pedant 
about such things). Care does need to be 
taken when drilling medium to high tensile 
components like cap screws and a suitable 
cutting fluid should be used to avoid 
blunting, or even worse, breaking the drill 
bit! Drilling multiple holes and filling with 
nylon will also increase the friction 
delivered proportionately. In the grinding 
jig example this inserted nylon increased 
the friction to the point of almost needing 
an Allen key to screw the gauge up or 
down - just what was required! 

The 2mm blue nylon line I used can be 
seen lying in front of the extended centre 
drill (another very useful modification) on 
the top of the milling vice in photo 1.

If you have any ‘creepy’ handles or loose 
threads which annoy you during your 
‘metal mincing’ then tighten them up by 
this 'simple to implement' procedure 
using this cheap, easily available and 
durable material. ■

3

2

4

Quorn tooth setting gauge prior to shearing nylon.

Improved Quorn end mill tooth setting gauge in use.

QCT height adjuster nylon insert in threads 3 and 4.

My solution is simple 

(often the best solutions 

are blindingly simple). Just 

cross drill the male thread 

and insert a short length 

of nylon line. Sources of 

suitable nylon line can be 

obtained from your local 

hardware store or fishing 

equipment supply depot.
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CARLISLE 85 London Rd. CA1 2LG 01228 591666
CHELTENHAM 84 Fairview Road. GL52 2EH 01242 514 402
CHESTER 43-45 St. James Street. CH1 3EY 01244 311258
COLCHESTER 4 North Station Rd. CO1 1RE 01206 762831
COVENTRY Bishop St. CV1 1HT 024 7622 4227
CROYDON 423-427 Brighton Rd, Sth Croydon 020 8763 0640
DARLINGTON 214 Northgate. DL1 1RB 01325 380 841
DEAL (KENT) 182-186 High St. CT14 6BQ 01304 373 434
DERBY Derwent St. DE1 2ED 01332 290 931
DONCASTER Wheatley Hall Road  01302 245 999
DUNDEE 24-26 Trades Lane. DD1 3ET 01382 225 140
EDINBURGH 163-171 Piersfi eld Terrace  0131 659 5919

EXETER 16 Trusham Rd. EX2 8QG 01392 256 744
GATESHEAD 50 Lobley Hill Rd. NE8 4YJ 0191 493 2520
GLASGOW 280 Gt Western Rd. G4 9EJ 0141 332 9231
GLOUCESTER 221A Barton St. GL1 4HY 01452 417 948
GRIMSBY ELLIS WAY, DN32 9BD 01472 354435
HULL 8-10 Holderness Rd. HU9 1EG 01482 223161
ILFORD 746-748 Eastern Ave. IG2 7HU 0208 518 4286
IPSWICH Unit 1 Ipswich Trade Centre, Commercial Road 01473 221253
LEEDS 227-229 Kirkstall Rd. LS4 2AS 0113 231 0400
LEICESTER 69 Melton Rd. LE4 6PN 0116 261 0688
LINCOLN Unit 5. The Pelham Centre. LN5 8HG 01522 543 036
LIVERPOOL 80-88 London Rd. L3 5NF 0151 709 4484
LONDON CATFORD 289/291 Southend Lane SE6 3RS 0208 695 5684   
LONDON 6 Kendal Parade, Edmonton N18 020 8803 0861
LONDON 503-507 Lea Bridge Rd. Leyton, E10 020 8558 8284
LONDON 100 The Highway, Docklands 020 7488 2129
LUTON Unit 1, 326 Dunstable Rd, Luton LU4 8JS 01582 728 063
MAIDSTONE 57 Upper Stone St. ME15 6HE 01622 769 572         
MANCHESTER ALTRINCHAM 71 Manchester Rd. Altrincham 0161 9412 666
MANCHESTER CENTRAL* 209 Bury New Road M8 8DU 0161 241 1851   
MANCHESTER OPENSHAW Unit 5, Tower Mill, Ashton Old Rd 0161 223 8376   
MANSFIELD 169 Chesterfi eld Rd. South 01623 622160

MIDDLESBROUGH Mandale Triangle, Thornaby 01642 677881
NORWICH 282a Heigham St. NR2 4LZ 01603 766402
NOTTINGHAM 211 Lower Parliament St. 0115 956 1811
PETERBOROUGH 417 Lincoln Rd. Millfi eld 01733 311770
PLYMOUTH 58-64 Embankment Rd. PL4 9HY 01752 254050
POOLE 137-139 Bournemouth Rd. Parkstone 01202 717913
PORTSMOUTH 277-283 Copnor Rd. Copnor 023 9265 4777
PRESTON 53 Blackpool Rd. PR2 6BU 01772 703263
SHEFFIELD 453 London Rd. Heeley. S2 4HJ 0114 258 0831
SIDCUP 13 Blackfen Parade, Blackfen Rd  0208 3042069
SOUTHAMPTON 516-518 Portswood Rd. 023 8055 7788
SOUTHEND 1139-1141 London Rd. Leigh on Sea  01702 483 742
STOKE-ON-TRENT 382-396 Waterloo Rd. Hanley 01782 287321
SUNDERLAND 13-15 Ryhope Rd. Grangetown 0191 510 8773
SWANSEA 7 Samlet Rd. Llansamlet. SA7 9AG 01792 792969
SWINDON 21 Victoria Rd. SN1 3AW 01793 491717
TWICKENHAM 83-85 Heath Rd.TW1 4AW 020 8892 9117
WARRINGTON Unit 3, Hawley’s Trade Pk.  01925 630 937
WIGAN 2 Harrison Street, WN5 9AU 01942 323 785  
WOLVERHAMPTON Parkfi eld Rd. Bilston 01902 494186
WORCESTER 48a Upper Tything. WR1 1JZ 01905 723451

 VISIT YOUR LOCAL SUPERSTORE OPEN MON-FRI 8.30-6.00, 
SAT 8.30-5.30, SUN 10.00-4.00 *NEW STORE

4 EASY WAYS TO BUY...
IN-STORE
65 SUPERSTORES

ONLINE
www.machinemart.co.uk

MAIL ORDER
0115 956 5555

CLICK & 
COLLECT

 OPEN 7 DAYS

Calls to the catalogue request number above (0844 880 1265) cost 7p per minute plus your telephone company’s network access charge
For security reasons, calls may be monitored. All prices correct at time of going to press. We reserve the right to change products and prices at any time. All offers subject to availability, E&OE.

NEW
CATALOGUE
GET YOUR 
FREE COPY!

WHERE QUALITY 
COSTS LESS

 IN-STORE
  PHONE
  0844 880 1265 
  ONLINE
  www.machinemart.co.uk
  

500 PAGE

SUPERSTORES 
NATIONWIDE

NOW

 ROTARY 
TOOL KIT

Kit 
includes: 
• Height adjustable 
stand with clamp 
• Rotary tool • 1m 
fl exible drive • 40x 
accessories/consumables

CRT40

EXC.VAT
£35.98

INC.VAT

£29.98

CORDLESS ROTARY 
TOOL WITH 262 PCE 

KIT ONLY 
£29.98 EX.VAT 
£35.98 INC.VAT

 6 SPEED 
METAL 

LATHE WITH 12 SPEED
MILL DRILL- CL500M

  430mm between centres 
 Compound slide with 4 way tool post 

 Power fed screw cutting facility 
 Forward/reverse lathe operation

  Clutch for independent 
mill/drill operation

 ALSO AVAILABLE: 
CL430 - As above 

but without the 
Mill/Drill head

  £669.00 exc.VAT 
£838.80 inc.VAT 

 FULL RANGE 
OF ACCESSORIES 

AVAILABLE

 • Simple 
fast assembly 
in minutes 
using only 
a hammer

CHOICE OF 5 COLOURS

RED, BLUE, BLACK, 
SILVER & GALVANISED 

STEEL

BOLTLESS
QUICK ASSEMBLY 
STEEL SHELVING 

ASSEMBLES 
AS BENCH OR 
CORNER UNIT

EX.VAT
£35.98

INC.VAT

FROM ONLY
£29.98

ANTI FATIGUE 
FOAM FLOORING

• 6 interlocking foam tiles protect fl ooring & 
provide comfort when standing or kneeling
 Ideal for use in garages, workshops etc. • Each 

tile is 610
x610mm & 
includes 
detachable, 
yellow borders

EX.VAT
£23.98

INC.VAT

£19.98

FOR 6 TILES

 POLISHING KITS
 •Kit Inc: Tapered 
spindle, Coloured 
mop for initial 
cleaning, pure 
cotton mop for 
high polish fi nish 
& polishing compound
4" £19.98 Ex VAT £23.98 Inc VAT 
6" £24.99 Ex VAT £29.99 Inc VAT 
8" £29.98 Ex VAT £35.98 Inc VAT

EX.VAT
£23.98

INC.VAT

FROM ONLY
£19.98

 METAL LATHE
  300mm between centres  LH/RH thread 
screw cutting  Electronic variable speed  Gear 
change set  Self centering 3 jaw chuck & guard 

 Power feed 

EXC.VAT
£562.80

INC.VAT

£469.00

 CL300M

ARC ACTIVATED  
 HEADSHIELDS

• Activates instantly 
when Arc is struck • Protects to EN379 • Suitable 
for arc, MIG, TIG & gas welding

CWH7CWH6

EXC.VAT
£47.98

INC.VAT

£39.98

EXC.VAT
£53.99

INC.VAT

£44.99

• Felt-lined drawers 
• LxWxH 610 x 
280 x 440mm 
• Keep 
precision tools 
safe and tidy

9 DRAWER 
WOODEN 
TOOL CHEST

CMW-9

 MIG WELDERS
Quality machines from Britain’s 
leading supplier 
• All models featured are turbo 
fan cooled (except 
PRO90) • See 
online 
for included 
accessories

EX.VAT
£215.98 

INC.VAT

FROM ONLY
£179.98

MIG
135TE

FULL RANGE OF 
HEADSHIELDS, 

TIPS, WIRE, 
GAS & MORE

 DRILL PRESSES

CDP5EB

EX.VAT
£71.98

INC.VAT

ONLY
£59.98

Drill not 
included

EX.VAT
£23.98

INC.VAT

ONLY
£19.98

 DRILL 
STANDS

CDS3

 HYDRAULIC 
PRESSES

* Available with/without 7 pce pin, 
bracket & pressing plate ‡Without kit

 PROFESSIONAL QUALITY
Built for tough daily use in 
automotive/industrial workshops 
 • All models include gauge

EX.VAT
£155.98

INC.VAT

FROM ONLY
£129.98

 MODEL EXC.VAT INC.VAT
4 ton bench‡ £129.98 £155.98
10 ton bench*  £189.98 £227.98
12 ton floor* £239.98 £287.98
20 ton floor* £399.00 £478.80
50 ton floor‡# £1598.00 £1917.60
# was £1978.80 inc.VAT 

 ANGLE GRINDERS

 INC. DISC
& HANDLE

CAG800B
EX.VAT

£27.99
INC.VAT

FROM ONLY
£22.99

 MODEL DISC (MM) MOTOR EXC.VAT INC.VAT
CAG800B 115 800w £22.99 £27.99
CON1050B 115 1050w £27.99 £33.59
B&D CD115 115 710w  £29.98 £35.98
CAG2350C 230 2350w  £49.98 £51.59

NEW

NEW

NEW

  BENCH GRINDERS 
& STANDS 

 • Stands come 
complete with 
bolt mountings 
and feet 
anchor holes

 CBG8W 
features 
8" whetstone & 
6"drystone.
 # With sanding belt

 6" & 8" 
AVAILABLE
WITH LIGHT

EX.VAT
£35.98

INC.VAT

FROM ONLY
£29.98

 STAND AVAILABLE FROM 
ONLY £41.99 EX.VAT 

£50.39 INC.VAT

 MODEL DUTY WHEEL 
  DIA.  EXC.VAT INC.VAT
CBG6RP DIY 150mm £29.98 £35.98
CBG6RZ PRO 150mm £39.98 £47.98
CBG6RSC HD 150mm £49.98 £59.98 
CBG6SB# PRO 150mm £49.98 £59.98
CBG6RWC HD 150mm £54.99 £65.99
CBG8W (wet) HD 150/200mm £55.99 £67.19

8/250  TURBO AIR 
COMPRESSORS

Superb 
range ideal 

for DIY, 
hobby & 

semi-
professional 

use

HUGE 
CHOICE 

OF SPRAY 
GUNS & 

AIRTOOLS
EX.VAT

£95.98
INC.VAT

FROM ONLY
£79.98 BIG 2HP

7.5CFM
 MODEL MOTOR CFM TANK EXC.VAT INC.VAT
Tiger 8/250 2Hp 7.5 24ltr £79.98 £95.98
Tiger 7/250 2Hp 7 24ltr £89.98 £107.98
Tiger 11/250 2.5Hp 9.5 24ltr £119.98 £143.98
Tiger 8/510 2Hp 7.5 50ltr £129.98 £155.98
Tiger 11/510  2.5Hp 9.5 50ltr £149.98 £179.98

ENGINE 
CRANES

 • Folding and fi xed frames 
available • Robust, rugged 

construction  
• Overload safety valve

Fully tested 
to proof load

CFC100

EX.VAT
£179.98

INC.VAT

FROM ONLY
£149.98

 MODEL DESC. EXC.VAT INC.VAT
CFC500F  1/2 ton folding £149.98 £179.98
CFC100 1 ton folding £154.99 £185.99
CFC1000LR 1 ton £199.98 £239.98
 long reach

HEAVY DUTY 
PROFESSIONAL 
TOOL CHESTS 
& CABINETS
 The ultimate in tool storage!

EX.VAT
£143.98

INC.VAT

£119.981

EX.VAT
£299.98

INC.VAT

£249.982

MODEL DESCRIPTION DIMS  EXC. INC.
  WXDXH(MM) VAT VAT 
CBB203B 3 Dr step up 710x315x250 £69.98 £83.98
CBB206B 6 Dr Chest 710x328x365 £99.98 £119.98
CBB209B 9 Dr Chest 710x315x420 £119.98 £143.98
CBB210B 10 Dr Chest 710x315x475 £139.98 £167.98
CBB212B 3 Dr Cabinet 755x470x810 £169.98 £203.98
CBB215B 5 Dr Cabinet 758x468x815 £199.98 £239.98
CBB213B 3 Dr Cabinet 758x418x975 £199.98 £239.98
CBB217B 7 Dr Cabinet 758x468x975 £249.98  £299.98

1

2

EXC.VAT
£1018.80 

INC.VAT

£849.00

 MILLING
DRILLING 
MACHINE 
- CMD300
 • Bench mountable, tilts 45º left 
& right from vertical • Table travel 
100x235mm • Table Effective Size 
LxW: 92 x 400mm

 MICRO MILLING & 
DRILLING MACHINE

• Bench mountable 
 • MT2 Spindle Taper 

• Face mill capacity 20mm, 
end mill 10mm  •Table cross 

travel 90mm, longitudinal 
travel 180mm 

 CMD10

EXC.VAT
£598.80 

INC.VAT

£499.00 

EXC.VAT
£418.80 

INC.VAT

£349.00 

MODEL MOTOR SPINDLE EXC.VAT INC.VAT
  SPEED  
CMD10 150W/230V 100-2000rpm £349.00 £418.80
CMD300 470W/230V 0-2500rpm £499.00 £598.80

 HYDRAULIC 
LIFTING TABLES

 • Ideal for lifting & 
moving models
• Foot pedal operated

.00
EX.VAT

£259
.80
INC.VAT

£310

FROM ONLY

MODEL MAX. TABLE HEIGHT EXC. INC,
 LOAD MIN-MAX VAT VAT
HTL300 300kg 340-900mm £259.00 £310.80
HTL500 500kg 340-900mm £289.00  £346.80 

HTL500

 3-IN-1 SHEET 
METAL 

MACHINES

EXC.VAT
£215.98

INC.VAT

FROM ONLY
£179.98

• Bend, Roll & Shear metal 
up to 1mm thick • Min. Rolling Diameter 39mm 

• Bending angle 0-90º 

NEW

MODEL BED WIDTH EXC.VAT INC.VAT
SBR305 305mm £179.98 £215.98
SBR610 610mm £359.00 £430.80

MODEL MIN-MAX AMPS EXC.VAT INC.VAT
PRO90 24-90 £179.98 £215.98
110E 30-100 £214.99 £257.99
135TE Turbo 30-130 £239.98 £287.98
151TE Turbo 30-150 £269.98 £323.98
165TEM Turbo 30-155 £339.00 £406.80
175TECM Turbo* 30-170 £399.00 £478.80
205TE Turbo‡ 30-185 £429.00 £514.80 

* was £490.90 inc.VAT 
‡ was £539.98 inc.VAT 

 High
 quality 

tungsten 
steel 

 Supplied in 
metal storage case, 

except 16pce

 #28pce Best Budget Buy, 33pce 
Recommended: 

 TAP & DIE SETS

TYPE EXC.VAT INC.VAT
16pce Metric £14.99 £17.99
24pce UNC/UNF/NPT £19.98 £23.98
28pce# Metric £23.99 £28.79
33pce# Metric/UNF/BSP £31.99 £38.39
32pce Metric £41.99 £50.39 

EX.VAT
£17.99

INC.VAT

FROM ONLY
£14.99

ENGINEERS 
BENCH VICES

 • A range of fi xed and swivel  
 vices with top quality  
 cast iron construction

CMV140

.99
EX.VAT

£18
.79
INC.VAT

£22

FROM ONLY

MODEL JAW WIDTH BASE EXC.VAT INC.VAT
CV100B 100mm Fixed £18.99 £22.79
CVR100B 100mm Swivel £21.99 £26.39
CV125B 125mm Fixed £29.98 £35.98
CVR125B 125mm Swivel £29.98 £35.98
CV150B 150mm Fixed £43.99 £52.79
CVR150B 150mm Swivel £46.99 £56.39
CMV140 140mm Swivel £64.99 £77.99   

 MEASURING 
EQUIPMENT

EX.VAT
£

£
9.98

11.98
INC.VAT

FROM ONLY

 MODEL DESCRIPTION EXC.VAT INC.VAT
CM100 150mm/6” Vernier Caliper £9.98 £11.98
CM180 0-25mm Micrometer £9.98 £11.98
CM145 150mm/6” Digital Vernier £16.99 £20.39
CM265 300mm/12” Digital Vernier £36.99 £44.39

 ENGINEERS  
 HEAVY DUTY 
STEEL WORKBENCHES

  • Sturdy lower shelf 
 • Durable powder 
coated fi nish

  Shown fi tted with 
optional 3 drawer unit ONLY 

£84.99 Ex.VAT £101.99 Inc.VAT

 INCLUDES SINGLE 
LOCKABLE 
DRAWER

EXC.VAT
£179.98

INC.VAT

FROM ONLY
£149.98

MODEL DIMS 
 WxDxH (mm) EXC.VAT INC.VAT
CWB1000B 1000x650x880 £149.98 £179.98
CWB1500B 1500x650x880 £199.98 £239.98
CWB2000B 2000x650x880 £259.98 £311.98

 ARC/TIG   
INVERTERS 

•  Used for ARC/TIG 
welding • Low amp 
operation - ideal for 
auto bodywork & mild
/stainless steel 

AT161

  ELECTRODE
 MODEL AMPS DIA. EXC.VAT INC.VAT
AT101 10/80 1.6 – 2.5mm £129.98 £155.98
AT132* 10/130 1.6-3.2mm £159.98 £191.98 
AT161 10/160 1.6-4.0mm £199.00 £238.80

EXC.VAT
£155.98

INC.VAT

£129.98

* was £203.98 inc.VAT 

EXC.VAT
£131.98

INC.VAT

£109.98
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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 acknowledged 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 fi nal.

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. Don't 
forget to include your address! 
Every month we will choose 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!

TIP OF THE MONTH
WINNER!WINNER!

This month’s runner up is 
Christopher Barnes, with 
a tip for keeping tiny parts 
under control. He wins a 
copy of Chris Vine’s How 
(Not) to Paint a Railway 
Locomotive.

Tiny Trays
I have for many years 
used the aluminium 
foil baking trays 
of pies etc. to hold 
small parts, but have 
recently gone one 
step further in the 
discovery of the 
usefulness of used 
pill strips which 
generally provide 
5 to 14 micro trays, 
to hold tiny parts 
screws and the like.

They can also hold a few drops of 
oil which can be administered in tiny 
amounts using a piece of wire, or 
remove one end of a Q-tip for 
dropping oil or cleaner or  WD40 and 
the remaining cotton wool end for 
clearing up. Hope this is of some use 
to somebody once I got started with 
it, I found I was using it all the time. 
There are various pill sizes giving you 
a range of pot sizes, I fi nd the big 
headache pills the most useful but 
smaller ones come in sometimes 
especially where you wish to keep 
screws in the order they came out to 
refi t each to its own. The only 
downside is the ease of knocking the 
strips about but they can be pinned or 
glued to a piece of wood or the bench 
if required.

Christopher Barnes

Get A Handle On It!
There is perhaps nothing more basic but 
essential to a lathe than an attachment for 
a hand operated handle to the headstock 
mandrel. This has a number of potential 
uses but principally it is that of facilitating 
the cutting of screw threads using either a 
single point tool or a tailstock held tap/die. 
There can be few who have not noticed 
the close resemblance of the common 
expanding anchor used on building 
sites with the general design of a typical 
mandrel hand tool that has been designed 
for the purpose. Such anchors are easily 
obtained from a builders' merchant but, 
in this case, it is only the loose bolt type 
shown in the photograph that is suitable 
with a slightly larger diameter than the 
bore of the mandrel. Many readers will 
also have a vertex type of milling vice 
which is supplied with a handle having 
a square drive hole at its business end. 
Combining these two parts, i.e. the anchor 
and the vice handle, provides a very cheap 
and reliable mandrel handle. It is many 
years since I made use of this approach 
and the one made then, still serves me 
well today. 

The photo of the upper anchor shows it 
before machining to size and the lower 
after completion of machining. In the 

particular case concerned, very little was 
required to be turned from the anchor 
shell to match the bore diameter of the 
mandrel. It is necessary that the original 
loose bolt is replaced with a threaded bar 
to match the thread of the original loose 
bolt and a square end which matches the 
dimensions of the hole in the vice handle. 
A threading and milling exercise is 
therefore necessary to a piece of round or 
square stock to obtain this. In addition, the 
left hand part of the shell of the anchor 
needs two fl ats milled on it to allow it to 
be held by a spanner and prevent it 
turning during expansion. The second 
photo shows the assembled tool using the 
vice handle and the machined anchor 
together. The most positive way of 
expanding the anchor shell to grip the 
bore of the mandrel is to use a spanner on 
the milled fl ats of the projecting shell end 
while tightening the assembly using the 
handle.

If no suitable vice handle is available for 
this and only occasional use is anticipated, 
a ring spanner can be used instead onto 
the hex head of the original loose bolt. No 
machining of a special square ended and 
threaded rod will then be necessary.

Alastair Sinclair

This month’s winning tip is 
from Alastair Sinclair, who 
wins £30 of Chester gift 
vouchers for an ingenious 
approach to making a 
mandrel handle.
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SAVE
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LNER B1. He made a lot of mistakes 

After winning a gold medal at the model engineer 
exhibition in 2004 and also the Charles Kennion 
Memorial cup for the best fi nished model in the show, 
Chris was encouraged by the chief judge to write down 
what he had found out along the way; this book is the 
result. It covers choice of equipment, making a spray 
booth, paint, preparation, spray painting, hand painting, 
lining, transfers, a list of suppliers and more...

It gives chapter and verse on how to get a great fi nish 
on your model. How often have we seen super models 
spoilt by a poor paint job? It is quite simply the best 
practical book for model engineers we have seen for 
decades.
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Heel guards
On a powerful motorcycle, you will want 
to keep your heels well away from the 
fast moving chain or belt drive to the rear 
wheel. Heel guards (photo 101) are often 
used just aft of the foot pegs, for safety’s 
sake. These are small shaped plates which 
bolt onto a frame bracket and sit between 
heel and chain.

Design choices
The initial design of these heel guards was 
based on a set of verbal instructions: “can 
you make a pair of heel guards something 
like the existing guard, but a bit shorter at 
the ends?” 

The most significant aspect of the design 
is the curved outline. Most straight lines can 
easily be turned into G code, but flowing 
curves cannot. What’s required is a full CAD/
CAM/CNC workflow sequence, beginning 
with an accurate drawing (fig 87).

Drawing packages
The choice of CAD packages is wide, 
and for the most part it comes down to 
a personal preference, except for one 
important factor: the output file format. 
AutoCAD has set the standard here, and it 
is important that any CAD package allows 
files to be saved in DXF format. This is the 
universally recognised Drawing eXchange 
Format. Originally devised by AutoCAD’s 
creators, this kind of file contains a 
description of the elements of a drawing, 
in an agreed format. DXF files are 
package-independent, so that if I prepare a 
drawing in, say, AutoCAD, save it as a DXF 
file, then give it to you, your own choice of 
drawing package should be able to open 
the file and use the drawing – provided 
your package recognises the DXF format. 
All of the fully fledged CAD packages can 
save and open DXF files; many of the 
mid-range CAD and drawing packages can 
too; but most of the very cheap CAD or 
drawing packages cannot.

   CNC in the  
(Model Engineers')  
                   Workshop Part 17

Marcus Bowman makes a welcome return with the continuation of 
this series which started from fundamentals and covers many aspects 
of CNC programming and machining. The series is not specific to one 
make or model of machine tool. There is a support website for the 
series at www.cncintheworkshop.com from where you can download 
example programs.

This time Marcus looks at 
machining complex curves.

Fig. 87

101 The pair of 
heelguards.
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Note that I draw a distinction between 
CAD packages and 'drawing' packages 
here. It’s useful to highlight some 
important differences: 

First, the CAD packages contain many 
features designed specifically to ease the 
task of creating a technical drawing, such 
as creating lines, circles and other features 
using precise co-ordinates and 
dimensions, quickly adding dimension 
lines, text, Title Blocks, and production of 
standard technical drawing layouts of 
views (such as the classic first or third 
angle combination of plan, side and front 
elevation layouts). AutoCAD has most 
installed users, with AutoCAD LT (i.e. 
‘Lite’) being the most popular version. 
Programs like TurboCAD have their fan 
base; and DraftSight (by the company 
which sells SolidWorks) is free, although it 
does require registration.

Second, the drawing packages are often 
easier to use when creating flowing curves. 
By ‘drawing’ I mean vector-based drawing 
and not the pixel-based or raster-based 
illustrations produced by ‘painting’ 
programs such as Paint or PhotoShop, 
which are of no use for this kind of task. 
Compared to the methods used by drawing 
packages for creating and amending curves 
or fitting curves to shapes, the tools 
provided in most CAD programs are quite 
stilted and awkward to use.

As with CAD programs, any useful 
drawing package must be able to save 
files in DXF format. You do tend to get 
what you pay for, to some extent, and the 
very basic 'sketching' programs are 
neither easy to use nor can they create or 
use DXF files. My personal favourite is 
Adobe Illustrator, with CorelDRAW a 
popular alternative, but you may find 
Inkscape both powerful and easy to use. 
As it is free Open Source software it may 
be more to your financial taste, although it 
may require considerable computer 
system knowledge to set it up initially. 

Third, there is a very important 
distinction between drawing packages 
which can accept precise input of 
co-ordinates, and those designed for an 
artist to use by the computer equivalent of 
free-hand drawing. Adobe Illustrator 
allows precise co-ordinate input, while 
programs like MAYA are designed for use 

should be little in this series you can’t do 
with alternative software packages.

For the heel guards, I chose to scan the 
original flat (or nearly flat) part in a 
conventional scanner, then I used the 
scanned image as a template in Adobe 
Illustrator and recreated the outline of the 
features, with some modifications to suit 
my own taste. I drew one of the rounded-
end cutouts, making it just large enough to 
be cut by a 6mm diameter end mill, then 
copied and pasted it multiple times to 
make the pattern (fig 88). I omitted the 
chamfer at this stage. I exported the 
resulting vector drawing as a DXF file, 
then imported it into CUT2D. I could have 
drawn the whole object using a 3D CAD 
program (e.g. Inventor or Solidworks or 
similar) but that would not have been 
useful, because it is not easy to output 2D 
DXF files which can be used in my CAM 
program, so, in this case, a less ambitious 
2D drawing program works best.

There’s a bit of an overlap in the popular 
everyday meanings of the terms 2D, 2½D 
and 3D that’s worth clarifying. 2D shapes 
are flat and have only length and breadth, 
so they really don’t exist except as 
drawings on paper. Everything in the real 
world has length, breadth and thickness 
(or height), so it’s all 3D, including the flat 
sheet of metal lying on your mill. But a 
true 3D object may have overhanging 
parts, and our 3-axis mills can’t reach 
underneath an overhang, and can’t 
machine the underside of an object unless 
it is turned over. Other parts of 3D objects 
can be machined on a 3-axis mill, and 
photo 102 shows a 3D object with a 
simple curved shape which can be 
machined using co-ordinated movements 
in X and Y, while Z remains constant. 
Figure 89 shows the backplot of a 
hemisphere. For any point on the surface, 

by artists and illustrators working 
freehand. MAYA is a wonderful tool for 
artists, and is widely used for graphic 
effects in films, but is not much use for 
CAD work. AutoCAD and MAYA belong to 
the same company, but the packages 
serve different kinds of users. Horses for 
courses.

Many of the more capable CAD/CAM 
programs combine fairly decent drawing 
tools with the ability to output a completed 
program for a CNC package like Mach3. 
That means you may be able to do your 
drawing directly within the CAD/CAM 
package. The popular Vectric software 
allows this, to varying degrees, with Cut2D 
incorporating some basic drawing tools 
(but omitting some I would consider 
essential), its more expensive brother 
VCarve Pro having a good set, and the top-
of-the-range Aspire having most (as well 
as being most expensive). There are 
alternatives, of course, and lots of them; 
some cheap, some more expensive, and 
some entirely free, and MEW has already 
carried articles by other authors listing 
available packages. I am most interested 
in what works best for me, for what I 
consider good technical or personal 
reasons. You should make your own 
choice. All capable packages can do pretty 
much the same things, but may differ in 
the commands and menus they use or the 
fine detail of how things are done. The end 
result should be the same, though; and for 
vector drawing packages that includes the 
ability to open and to save DXF files. There 
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A simple 3D shape.

Fig. 88

Fig. 89
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can be imported into the CNC program.
Each path can be converted separately, 

but if there are paths which can be 
machined using the same tool, it often 
makes more sense to group those in one 
file. Running the file in the CNC programs 
should result in all of those paths being 
machined in one session, lifting the cutter 
clear of the work between each path (by 
an amount specified as the safe Z height in 
the CAM program).

Principles of CAM programs
CAM programs may differ in detail, but the 
underlying principles of all CAM programs 
are the same. The CAM program can do 
the calculations to create the G code for 
a path, but requires some human input. 
There is a series of choices to be made 
in just the same way as you would when 
creating G code manually. The program 
needs to know which tool you will use, 
and the parameters associated with that 
tool (spindle speed, feed rate, depth of 
cut at each pass); the thickness of the 
material and the total depth of cut for 
each path; the order in which to machine 
the paths; whether to use climb milling 
or “normal” milling; and other similar 
aspects of the machining process. The 
tools are normally dealt with by having a 
Tool Table or Tool Library within the CAM 
program. Each tool will have associated 
speeds and feeds, recommended depth of 
cut per pass, and a step-over percentage 
(which specifies the amount of overlap 
between parallel passes of the tool). Tools 

Point (CP) i.e. a plan view 
of the shape. The periphery 
of the object should be 
one continuous line, 
forming a closed shape. 
The boundaries of internal 
features should also be 
closed shapes described by 
a single continuous line.

For the heel guards, we 
have one continuous line 
describing the periphery of 
the overall shape, and sets 
of lozenge-shaped lines each 
describing a full-depth 
cut-out. The two attachment 
holes are drawn as two 

moving to an adjacent point involves 
simultaneous co-ordinated movements in 
X, Y and Z, but there are no overhangs, 
and we don’t need to machine the 
underside, so the object can be machined 
on a mill which can make co-ordinated X, 
Y and Z movements. In recognition of the 
fact that a 3 axis mill is capable of 
producing a range of 3D objects, but is 
subject to some restrictions, this type of 
not-quite-true-3D operation is termed 2½D 
machining, and the term indicates the 
level of complexity of the features of an 
object. Although most current CNC 
software can easily control co-ordinated 
movement of 3 or more axes, there is a 
very significant difference in complexity 
and cost between CAM packages capable 
of coping with 2½D and 3D objects. While 
CUT2D (which deals with 2½D objects) 
costs around £114, CUT3D costs £235 and 
involves machining the top and bottom 
faces of the object by turning it over. 
CUT3D cannot machine underneath 
overhangs. Some care is required in 
interpreting what is claimed for each 
software package, though, and a top of the 
range package like Aspire costs £1554 but 
it is best at creating ‘low-contour’ 3D relief 
surfaces. That means it can create the kind 
of surface you might see on a coin, with a 
basically flat background and a design 
sitting proud (like Her Majesty’s profile, for 
example). That is easily achievable using 
2½D machining techniques. 

There is a kind of half-way house which 
is a pseudo-3D object where the 
projecting features have sides which are 
not vertical but are all at the same angle, 
a typical example being text on a sign, 
where the text stands proud of the 
surrounding surface and has angled sides 
to the letters, giving it a three-
dimensional look (fig 90). A cutter with 
angled or shaped sides (photo 103) can 
give more shapely external or internal 
faces to features, but it would then be 
difficult to produce vertical sides on a 
feature. Some software vendors use the 
term ‘v-carving’ to refer to machining 
using a vee cutter with straight angled 
cutting edges, and it is a useful variation 
on 2½D machining which can produce 
pseudo-3D features. Using a chamfering 
cutter is a simple example of this.

As a rule of thumb, 2D drawing 
programs work best for 2D or 2½D objects. 
2D drawing programs cannot be used to 
create true 3D models, while most 3D 
drawing programs don’t do a particularly 
good job on 2D objects, and their output is 
generally not well suited to 2½D CAM 
programs either.

For the moment, we will stick to 2½D 
objects, 2D drawing programs, and 2½D 
CAM programs. CNC software packages 
like Mach3, Mach4 and LinuxCNC are quite 
capable of both 2½D and 3D machine 
control and simply execute the code 
produced by a CAM program.

CAD to CAM workflow
What’s required at this stage is not 
necessarily a fully developed technical 
drawing. That is useful at the initial design 
stage, but is not ideal when moving from 
design to CNC. What the CAM packages 
require is a set of two dimensional lines in 
a vector drawing which can be used as the 
basis of a set of paths for the Controlled 
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A selection of cutters for making profiles.

Fig. 90

separate but identical circles. Some 
software packages such as Cut2D have 
facilities for examining a shape and 
checking if its outline is closed. If not, the 
package can close the outline for you.

The whole vector drawing is saved as a 
DXF file, then imported into the CAM 
program; or the object is created directly 
within a CAD/CAM program by using the 
built-in tools to draw the periphery and the 
cut-outs.

CAM to CNC workflow
Once in a CAM program, each of the 
lines represents a potential path for the 
Controlled Point (CP), so the process of 
creating G code for the CNC program is to 
take a path, then make the CAM program 
calculate and save the corresponding G 
code which describes the path the CP and 
the cutter must follow. The CAM program 
uses a post-processor (a specific bit of 
built-in software) to create the G code 
required for a specific CNC program. 
The post-processor section of the CAM 
program will require you to choose the 
appropriate post-processor for the CNC 
program you will use to control our mill. In 
theory, a G code program should contain 
statements conforming to a G code 
‘standard’, but each software company 
tends to add particular features to their 
CNC software, so a post-processor will 
fine-tune the G code it outputs for each 
CNC program.

Once the CAM program post-processor 
has done its job, each of the G code files 
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can easily be selected from the Table, 
added to the Table, or deleted, so that the 
Table can reflect the tools available in your 
workshop. The CAM program also needs 
to know whether the cutter and CP should 
follow the path or be offset to one side 
or the other (usually by half the diameter 
of the tool). Options are normally ‘On’, 
‘Inside’ or ‘Outside’ the vector path. The 
result is a toolpath for tool and CP.

This is not the place to provide detailed 
step-by-step instructions on the use of 
particular CAM packages, but figs 91 and 
92 show an example of some of the 
choices to be made for a tool and other 
parameters required to create the path for 
a heel guard within a CAM program. Other 
makes and models of software are 
available, and will differ only in the way 
choices are made or menu items selected.

Another useful feature of a CAM 
program is that multiple objects may be 
machined at one setting by ‘nesting’ 

mill (fig 93). Where there are many 
objects, some CAM programs can 
automate the process of nesting to 
optimise the use of material by fitting as 
many of the shapes as possible into a 
given area. I chose to control the placing 
of the second object manually. I also made 
sure the origin of the whole drawing was 
set to the centre of the material. Note that 
it does not matter if the various shapes are 
aligned with the X and/or Y axes, as the 
CAM post-processor can cope with shapes 
lying at any angle.

Tooling
A heel guard can be machined with just 
two cutters. The periphery and the cut-
outs can be created using a 6mm end-
cutting end mill, and the chamfers around 
the edges of holes, cut-outs and periphery 
can be produced using a 45o chamfering 
end mill. That implies a tool change, which 
normally means two individual G code 
programs, because CAM programs at the 
affordable end of the market cannot cope 
with tool changers.

It is usually a good idea to minimise tool 
changes at the design stage, so that, for 
example, the widths of the heel guard 
cut-outs and diameters of the bolt holes 
were chosen so that they could be created 
using the same 6mm end mill used for 
machining the periphery of the guard.

objects. In this case, there was one basic 
shape consisting of outline, bolt holes and 
cut-outs for one guard, which was flipped 
horizontally (‘mirrored’) to create two 
drawings; one for each of the handed 
guards. The overall shapes are identical, 
but the guards will be chamfered on 
opposite edges, effectively making one 
the mirror image of the other. That can be 
done in your CAD program, or one shape 
can be drawn in CAD and imported into 
the CAM program, and it can then be 
copied, pasted and flipped horizontally to 
create the handed pair. The method you 
use will depend on the shape and the 
facilities within your chosen CAM 
program.

Nesting two shapes is simple: move and 
rotate the objects until they sit snugly with 
just enough space between them to 
accommodate the cutter travelling around 
the outside of the periphery, and the 
layout suits the travel available on your 

Fig. 91

Fig. 93

Fig. 92
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output from the CAM program should 
create:

• �All the profiles, but with added tabs 
around each guard, to hold the guards 
in place;

• �One path for the chamfering cutter, to 
produce the small chamfer on the edges 
of the holes and cut-outs;

• �One path for the chamfering cutter, to 
produce the larger chamfer on the edges 
of the holes and cut-outs. 

In both cases, machining paths include 
features machined in a similar way, using 
the same cutter and with the same Z 
height. That means all the right-through-
the-sheet profiles can be machined as one 
path. The chamfers differ in height and 
breadth, so they require two separate 
paths; one for the similar-height hole and 
cut-out chamfers, and another for the 
deeper chamfer around the profile of each 
guard. As a result, only one tool change is 
required (end mill to chamfering cutter).

In this case, determined to avoid 
hand-finishing the edges, I chose to use 
method 1, which involved more tool 
changes but avoided tabs.

Profiles and pockets
The outside or periphery of the workpiece 
is termed a profile, created by running a 
cutter around the outside of the drawn 
shape, offset by the cutter radius.

The holes and inner cut-outs are also 
profile paths. It is true that the cutter runs 
inside those paths, but they are still the 
profiles of individual shapes. A profile is 
the edge of a shape and is normally 
machined to full depth, separating the work 
from the waste. In the case of the 
periphery, the waste lies outside of the 
workpiece. In the case of the holes and 
cut-outs, the waste is what lies inside the 
shape. With small shapes produced using a 
large cutter there won’t be much waste, but 
larger holes or cut-outs would leave larger 
pieces of waste free inside the shape.

A pocket, on the other hand, would be a 
shape which is normally machined to a 
specific depth less than the full thickness of 
the material, and the waste material inside 
the shape is removed by using overlapping 
cuts, creating a recessed area in the 
workpiece (fig 95). Areas within the pocket 
which are not to be machined (like the 
lettering in fig 95) are termed islands, and 
the CAM program will arrange the 
machining paths to avoid those areas. 
There are no pockets in the heel guards.

 
Workholding
The sheet of material from which the heel 
guards are to be cut is secured firmly to 
the bed of the mill. The material in this 
case is a 4.8mm (3⁄16 in) thick aluminium 
plate which can be screwed to a suitable 
flat sacrificial backing plate (a piece of 
18mm thick MDF, for this job) using screws 
through the waste areas in the corners. The 
backing plate is secured to the mill table 
using recessed bolts screwed into tee nuts. 
The challenge is in choosing a suitable 
method of securing the individual heel 
guards as they are cut from the sheet.

There are at least two ways to hold the 
guards, and they affect the number of tool 
changes required.

The first is to use suitable clamps, bolts 
or screws to prevent the guards from 
moving as they are cut free from the 
main sheet.

The cut-outs and bolt holes are 
machined first, then the guards are 
secured to the backing using screws 
through the cut-outs and/or bolt holes 
(photo 104), to prevent the guards from 
moving as the periphery is completed and 
the guards separated from the plate.

We need two separate machining paths 
within the CAM program; one path for the 
profiles of all the cut-outs and bolt holes, 
and a separate path for the profiles of the 
guards. The machining paths output from 
the CAM program should create:

• �The profiles of the cut-outs and bolt 
holes (6mm end mill);

• �The chamfers on the inside edges 
of the cut-outs and bolt holes (6mm 
chamfering cutter);

• �[Clamp the guards using the bolt holes 
and cut-outs, at this stage]

• �The profile of the guard (6mm end mill);
• �The chamfer around the profile of the 

guard (6mm chamfering cutter). 

Machining the cut-outs first allows us to 
hold the guards securely for machining 
the profile chamfers, but this approach 
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The guards secured to a backing plate.

Fig. 94

Fig. 95

requires 3 tool changes (end mill to 
chamfering tool, chamfering tool to end 
mill, and end mill to chamfering tool). The 
Z height of the tool must be re-set after 
each tool change.

The second approach uses a facility 
within the CAM program to create small 
tabs or bridging pieces around the profile 
of each guard (refer back to fig 94), so 
that when the profile has been 
completed, each guard remains attached 
to the parent sheet. Those tabs will be 
small and thin, and can easily be cut 
through with a sharp knife or a thin saw 
blade. The profile can then be dressed 
lightly with a small file, to complete.

Tabs are easy enough to create, in 
theory, but manually programming the 
resulting cutting path for the profiles 
would be somewhat tiresome to say the 
least, so this is certainly one big bonus for 
CAM users.

The CAM program would require one 
machining path for all the profiles, lifting 
the cutter clear of the work between each 
separate feature. The machining paths 

To be continued...
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are competition and 16 are display.  These classes 
include: Locomotives, Rolling Stock, Stationary 
and Internal Combustion Engines.  Models still 
under construction can also be entered in the 
display classes.  

ALL THE SIGHTS, SMELLS AND SOU
AT ONE GREAT EXHIBITION – A FABU

DON’T MISS THE SHOW FOR MODEL ENGINEERS — AN EXP

Thursday 15th October
Time Lecture Topic Presented By

11.00am
12.00noon
1.00pm
2.00pm
3.00pm

3D Modelling - Warts and all!
Overcoming Silver Soldering Problems - Go Back to the Basics
Building in the Smaller Gauges:- Why, What and How
Mechanical Automata and Singing Birds
Setting Up and Running a Small Scale Foundry for Model Engineers

Derek Brown
Keith Hale
Malcolm High
John Moorhouse
Noel Shelley

Daily Demonstration 1pm - 2pm outside near lecture theatre
Noel Shelley and a working demonstration of his brass foundry

Friday 16th October
Time Lecture Topic Presented By

11.00am
12.00noon
1.00pm
2.00pm
3.00pm

Hobbing Gears in the Home Workshop
Overcoming Silver Soldering Problems - Go Back to the Basics
Some Thoughts on Shaping Sheet Metal
Steam in Model Boats
Setting Up and Running a Small Scale Foundry for Model Engineers

Mike Haughton
Keith Hale
Peter Stephenson
Phil Abbott
Noel Shelley

Daily Demonstration 1pm - 2pm outside near lecture theatre
Noel Shelley and a working demonstration of his brass foundry

Saturday 17th October
Time Lecture Topic Presented By

11.00am
12.00noon
1.00pm
2.00pm
3.00pm

Some Thoughts on Shaping Sheet Metal
Flying Engines
Building in the Smaller Gauges:- Why, What and How
Hobbing Gears in the Home Workshop
Setting Up and Running a Small Scale Foundry for Model Engineers

Peter Stephenson
Chris Turner
Malcolm High
Mike Haughton
Noel Shelley

Daily Demonstration 1pm - 2pm outside near lecture theatre
Noel Shelley and a working demonstration of his brass foundry

Sunday 18th October
Time Lecture Topic Presented By

11.00am
12.00noon
2.00pm

3D Modelling - Warts and all!
Steam in Model Boats
PRESENTATION OF AWARDS

Derek Brown
Phil Abbott

Daily Demonstration 1pm - 2pm outside near lecture theatre
Noel Shelley and a working demonstration of his brass foundry

ENJOY over 1,000 superb models on display. 

SEE fabulous displays from nearly 40 clubs 
and societies present.

WATCH fascinating demonstrations.

SHOP with over 50 specialist suppliers 
showcasing all the latest products and 
promotions.

LEARN with our programme of 
informative FREE lectures plus action 
in the workshop. 

MEET with other enthusiasts, share 
tips and experiences.

TAKE PART by entering your work 
into one of  32 competition and 
display classes. 

RELAX and soak up the 
atmosphere with a delicious 
lunch or afternoon tea in the 
restaurant.

 17D Miniatures
 Abbots Model Engineering
 Allendale Electronics Ltd
 Alutight
 Axminster Tool Centre Ltd
 BB Engineering Supplies
 Beugler Pinstripping Tools
 Blackgates Engineering
 Chester Machine Tools
 College Engineering Supply
 CuP Alloys (Metal Joining) Ltd
 DA & BE Murkin
 Engineers Emporium / L A 

Services Ltd
 FiveStar/StarLoc Adhesives
 Engineering Ltd Greenwood 

Tools Ltd
 GS Supplies and Western Steam
 Hafixs Industrial Products
 HJH Tooling Ltd
 Home and Workshop 

Machinery
 J B Cutting Tools
 J L D Fittings
 Kirjeng Model Engineering 

Services
 Leading Edge Precision 
 Live Steam Models Ltd
 M Machine
 Matthews Railway Models
 Maxitrak Ltd & Maidstone 

Engineering Supplies
 Miniature Railway Supply Co 

Ltd, Scaleway Signals, Steam & 
Diesel Castings

 Model Engineers Laser
 Myford Ltd
 Noggin End Metals
 Organise My Car
 Peatol Machine Tools
 Phoenix Precision Paints Ltd
 Polly Model Engineering
 Process Flows
 Rapid Metals
 RDG Tools Ltd.
 RNR Aluminium
 Silver Crest Models Ltd
 Station Road Steam
 Steam Technology
 Stuart Models (UK) Ltd
 TEE Publishing Ltd.
 The Craftlight Company
 The LMS Patriot Company Ltd
 Tracy Tools Ltd
 Transwave Converters
 True Scale Modelling
 Turbotrade UK 
 View Models
 Walker Midgley Insurance 

Brokers Ltd.
 Warren Machine Tools (Warco)

SPECIALIST SUPPLIERS 
ATTENDING

LAST CHANCE TO ENTER YOUR W



Meridienne 
Exhibition LTD@MeridienneEx

SPECIAL DISPLAYS WILL CELEBRATE
Hunslet Display
The exhibition will be celebrating the 150th Anniversary of 
the first locomotive to have been constructed by the Hunslet 
Engine Company, one of the leading engine builders.  There 
will be a special collection of Hunslets across the gauges.

The Len Crane Display
This celebrates the life of Len Crane, one of the Midlands 
Exhibition founding supporters and a judge for many years.  
He is best known for the restoration and rallying of Fowler 
B6 Super Lion Crane Engines.  He also restored several other 
engines and was also instrumental in restoring the 1895 
Vertical Triple Expansion Engine at Bratch Pumping Station, 
The tribute will feature his 3” scale Burrell Traction Engine 
“Briggitte” which was awarded the Duke of Edinburgh Trophy 
in 1971 and the railway locomotives he built.

John Clark Display
Polly Model Engineering will be presenting a special display 
to commemorate John Clark, designer of the extensive  
range of model steam locomotives based on his  
original Polly design of which many  
hundreds have been built.

 10¼” Gauge Society
 7¼” Gauge Society
 Birmingham Society of Model 

Engineers Ltd
 Blackheath Model Powerboat Club
 Bromsgrove Society of Model 

Engineers
 Burton on Trent Model Engineering 

Society
 Cheltenham Society of Model 

Engineers
 City of Oxford Society of Model 

Engineers
 Coventry Model Engineering 

Society Ltd
 David Hulse Display
 Erewash Valley Model Engineering 

Society
 Gauge 1 Model Railway 

Association
 Guild of Model Wheelwrights
 Hereford Society of Model 

Engineers
 Kingsbury Water Park Model Boat 

Club
 Knightcote Model Boat Club
 Leicester Society of Model 

Engineers
 London & North Western Railway 

Society
 Melton Mowbray & District Model 

Engineering Society

 Midland Federation of Model 
Engineers

 Midlands and South East RC 
Truckers

 Midlands Meccano Guild
 Milton Keynes Clock Club
 Miniature Farm Machinery - live 

demonstration
 Model Steam Road Vehicle Society
 National 2½” Gauge Association
 North West Leicestershire Society 

of Model Engineers 
 Northampton Society of Model 

Engineers
 Northern Association of Model 

Engineers
 Nottingham Society of Model & 

Experimental Engineers
 REMAP (Coventry & Warwickshire)
 Rugeley Power Station Model 

Engineering Society
 Society of Model & Experimental 

Engineers 
 Southern Federation of Model 

Engineering Societies
 Steam Boat Association 
 Stirling Engine Society
 Swindon Model Boat and 

Engineering Club
 Tyddyn Bach Layout
 Wolverhampton & District Model 

Engineering Society

CLUBS AND ASSOCIATIONS PRESENT

SPONSORED BYSPSPSPSPSPSPSPSPSPSPSSPSPSPSPSPSPSPONONONONONONONONONONONOONONONONONO SOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSORERERERERERERERERERERRERERERERERREDDDDDDD DDDDDDDD BYBYBYBYBYBYBYYBYBYBYBYBBYBYBYBYBY

AVOID THE QUEUES 
BOOK YOUR DISCOUNTED TICKET TODAY

Exhibitor list and shuttle 
bus timetables online.

Don’t delay - do it today
FREE PARKING AND 
FREE SHOWGUIDE

Exhibition link bus from 
Leamington Spa station

ADMISSION 
PRICES

ONLINE 
TICKETS*

FULL PRICE 
TICKETS**

Adult £9.00 £10.00

Senior Citizen £8.00 £9.00

Child (5-14 yrs) £5.00 £5.50

Family Ticket 1
(1 adult & up to 3 children)

£14.00 £15.50

Family Ticket 2
(2 adults & up to 3 children)

£23.00 £25.50

* Tickets are available via our website at 
discounted prices.
** Full price tickets are available on the day 
from the ticket office or by phone before 7th 
October 2015.

Group Discounts
Order 10 or more tickets online to 
receive 10% discount - please  
enter code GRP10.

r information see www.midlandsmodelengineering.co.uk

NDS OF MODEL ENGINEERING 
ULOUS DAY OUT.

PERIENCE NOT TO BE MISSED!

A commemorative plaque and exhibitor’s 
certificate will be presented to every 
entrant, with trophies and cash prizes 
awarded to winners - please call the 
organisers for an entry form on 01926 
614101 or download it from the website.

WORK IN 2015

All information subject to change, 
correct at time of printing.
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r.p.m. could be selected by changing the 
position of plain V-belts between the 
motor, intermediate and headstock 
pulleys. On the MKII the drive system was 
improved with the use of 15mm Poly-V 
belts and pulleys, enabling the 
transmission of greater torque and, with 
the Varispeed inverter, continuous 
variation in four speed ranges spanning 40 

My VMB was supplied by Quillstar 
and appeared to have been 
very little used by the previous 

owner who purchased it direct from 
Myford in 1998 (photos 1 & 2).This is 
the MKII Varispeed model which differs 
from the MKI in having a 4 inch taller 
column providing greater clearance below 
the spindle nose, while the Varispeed 
name denotes the addition of electronic 
speed control via an inverter and 750W 
three phase motor (photos 2 & 3). This 
facility was quite advanced for a hobby-
grade machine at that time but became 
a popular (though expensive) option for 
Myford lathes such as the Connoisseur 
model, which marked the culmination the 
factory’s production.

On the standard MK1 and MKII a choice 
of nine spindle speeds of 195 to 2340 

The Myford VMB  
Milling Machine
Mark Noel was delighted with his Myford mill but still found room for improvement.

Part 1

Readers of this magazine will 
all be aware that Myford was 
a leading manufacturer of 
precision lathes, which have 
proved firm favourites within our 
modelling community. However, 
Myford never took advantage 
of their established position 
to produce their own milling 
machine, preferring instead to 
‘badge engineer’ units imported 
from Taiwan. Progressing 
upwards in size, these were 
the VMB, VMC, VMC and VMF 
vertical mills marketed from 
around 1977 until the closure 
of the original Beeston factory 
in 2011. This and a subsequent 
article describe features of my 
VMB, together with a number of 
enhancements I have made to 
this machine.

1

2

My VMB as originally supplied by Quillstar 
was fitted with an Align table power feed and 
associated 115V transformer in the grey box. 
This heavy drive unit has since been removed.

Data plates attached to the mill giving 
the serial number and delivery date, the 

inspector’s signature (does anyone recognise 
this?) and the 3-phase motor ratings.
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to 3000 r.p.m. (photos 4 & 5). These 
enhancements were engineered by 
Myford after the machine arrived at their 
factory from Taiwan, and used quality 
European components that include a 
Danfoss inverter and Brook Hansen motor 
(photo 2).

The MKI mill was finished throughout in 
Myford green, while the MKII was shipped 
in two-tone blue and grey. Myford are 
famous for the quality of their paintwork 
and the chap who ordered my VMB must 
have been aware of this and requested 
that his machine be re-finished in the 
familiar green, and the factory duly 
obliged. The result is a glassy lustre all 
over; the unfortunate consequence being 
the ‘all over’, with thick paint covering the 
gib adjustment screws and several other 
places where the spray gun should never 
have squirted (photo 6). Unbroken paint 
layers showed that the gibs had indeed 
never been adjusted, which explained why 
the head rattled alarmingly the first time I 
attempted a cut. No problem: a few 
minutes winkling with a scriber soon freed 
the immobile adjusters and the slideways 
were soon trimmed to perfection.

Another important improvement made 
by Myford was the addition of oiling 
points - a total of 12 throughout the 
machine, which is a distinct advantage 
over most Far East mills of similar size 
which generally lack this facility. A pair of 
sash plates protect the Y axis feedscrew, 
and can be opened for cleaning and 
lubrication of this component (photo 7). 
The spindle, quill and head bearings can 
also be lubricated by detaching the ring 
that secures the lower end of the 
protective rubber bellows, providing 
access to these parts (photo 8).

Working with the VMB
Once you have lived with the VMB for 
a while you begin to appreciate several 
aspects of good design that are a feature 
of this machine. Perhaps the most 
significant is the use of an Acme screw to 
raise and lower the head, acting through a 

ready for action. In fact more than 700 
revolutions of the handwheel are required 
to move the head over its entire 390mm 
of travel!

Fearing the onset of repetitive strain 
injury, it was important to find some 
solution to this cranking mania. Initially I 
planned to incorporate some type of 
motor drive coupled to the end of the 
handwheel spindle seen on the right hand 
side of the head in photo 6. There is just 
enough space in this area to attach a 
NEMA 23 stepper motor with clearance for 
the quill downfeed handles, but I was 
reluctant to dismantle the head to gain 
access to the worm shaft for machining, 

point located close to its centre of gravity. 
Consequently, raising and lowering the 
head does not induce a rocking force that 
increases friction and wear in the vertical 
slideways, as is the case for example, in 
many small Far Eastern mills where the 
feed screw is located at the rear of the 
column. However, this design does bring 
with it some issues, which have lead to 
criticisms of the VMB. First, the handwheel 
on the head rotates the feedscrew via an 
internal wormwheel which has a very 
low gearing, with one rotation of the 
handwheel moving the head by only 
0.5mm (photo 9). This usually means 
a lot of cranking to position the cutter 

3 4

Danfoss inverter drive, zero-volt switch 
and associated electronics inside the black 
cabinet on the left side of the machine.

Motor, intermediate and spindle drive 
pulleys inside the head casing. The 
tachometer magnet and brass balance 
weight were inserted into diametrically 
opposite pulley holes.

5

Screen-printed lettering on the original 
speed plate had rubbed off and so the 
plate has been replaced with a new part 
and protected with Perspex.

76

8

A pair of aluminium sash plates protect, 
and give access to the Y axis feedscrew.

Gib adjusters on the head - initially 
gummed up with paint and immobile!

Detaching and lifting the rubber bellows 
gives access to the quill, head bearings 
and splined shaft for lubrication.

9

One turn of the handwheel on the head 
moves it up or down only 0.5mm! 
However, the graduations are a superfine 
0.01mm which is useful for precision 
boring or milling.
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and in any case my philosophy has been 
to minimise any damage to this 
monument of industrial archaeology. The 
answer came with the purchase of a 
bargain cordless drill-driver from B&Q, 
coupled to a spare ¾ inch AF socket found 
in the scrap box. Whenever I need to raise 
or lower the head it is now a quick and 
effortless task to connect the socket to the 
lock nut on the Z feed handwheel, press 
the trigger and up or down she goes, at a 
easily variable speed (photo 10).

Another problem which may arise in 
future will be the need to lubricate the 
wormwheel drive which is not readily 
accessible, and may require the removal 
of the head to reach these components. 
However, despite the antiquity of my 
machine (1998, remember) the drive is still 
silky smooth, so Myford must have filled 
the head with some secret, slippery, jungle 
formula that hopefully will be good for 
another 16 years or more.

As can be seen in photos 4 and 8, the 
spindle is rotated by a splined shaft that 
passes through the final drive pulley 
inside the belt casing. This shaft is bored 
to accept a 10mm diameter drawbar that 
secures taper-shank tooling. Myford’s 
default taper was R8 but M3 was offered 
as a cost option as was supplied on my 
machine. If readers are considering the 
purchase of a VMB MKII mill then they will 
need to be aware of another potential 
problem, namely the 231cm ceiling height 

this application I chose the inexpensive 
Hamlin 55100 sensor and a 10mm disc 
magnet from Rapid Electronics, although 
other suppliers also offer these parts. The 
datasheet provided with the counter gives 
clear instructions on how to set jumpers to 
configure the module as a tachometer and 
to set any scaling of the input pulse rate. 
The only other parts required are a 5.1K 
pull-up resistor and a 5-15V power supply 
which only needs to deliver a maximum of 
100mA; for this I used a 6V mobile phone 
charger from our local recycling centre.

It is important to recognise that the Hall 
sensor will only be triggered when the 
appropriate pole of the magnet (N or S) 
passes overhead. Since the polarity of 
these10mm disc magnets is never marked, 
it is necessary to experiment to find the 
correct orientation. The answer is simply 
to wire the tachometer and sensor 
temporarily on the bench and then wave 
the magnet over the sensor, oriented up 
then down, until the tachometer registers 
a number above zero (photo 13). The side 
of the magnet which triggers when facing 
the sensor is then marked with a sticker 
and it is this side which must be facing the 
Hall device in the final installation.

Photograph 14 shows the plastic parts 
made to carry the Hall sensor and the 
neodymium disc magnet. The sensor 
carrier fits in a hole conveniently drilled 

that is required to clear the drawbar when 
it is lifted out of the machine (photo 11). 
Imagine my panic when I discovered that 
my own workshop ceiling was 1cm too 
low to extract the drawbar, and thus 
having visions of making a small hatch 
above the mill to make this possible! 
Fortunately, I was able to shorten the 
drawbar sufficiently and yet still secure 
tools safely, but for many this is an issue 
that may make or break a purchase.

Adding a Tachometer
The digital speed readout on my lathe 
has proved so useful that I decided a 
tachometer on the VMB was a must-have 
accessory. A web search for ‘counter-
timer module’ unearthed numerous, 
often expensive components, although 
some lower-cost units are available from 
suppliers such as Rapid Electronics, 
Farnell and RS. As usual, the bargain 
was to be found on eBay in the form 
of a compact five digit counter which 
can also be configured as a tachometer 
capable of reading to 50,000 r.p.m. 
(photo 12: See Resources). The module 
is compatible with various type of sensor, 
including Hall effect devices, which 
provide a robust solution for use inside 
noisy and oily machine tools. A magnet 
attached to the spindle revolves over 
the sensor, providing pulses that are 
counted by the tachometer circuit. For 

13

11

14

10

12

Bench test of the tachometer module. 
Waving the magnet over the Hall sensor 
determines which side of the disc must 
face the sensor in the final installation.

You need a decent ceiling height to 
extract the drawbar from a MKII VMB!

The plastic parts installed inside the belt 
casing. On the left are holders for the 
magnet and brass counterweight. On the 
right is the carrier for the Hall sensor: this 
is secured using the existing hole in the 
base of the casing seen in photo 15.

The tedium of moving the head manually is easily rectified by using 
a cheap cordless drill and ¾ inch AF socket to rotate the handle.

The tachometer module and supplied 
connectors, with Hall sensor magnet 
and pull-up resistor.
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still be tedious to winkle out all the swarf 
from this narrow area, and any major 
accumulation might limit the movement of 
the table towards the column. The simple 
remedy was to make a swarf curtain from 
a piece of 0.5mm thick, oil-resistant, Viton 
rubber sheet bonded with Devcon epoxy 
to strips of aluminium plate and angle 
along opposing edges. One of these plates 
carries three 10mm disc magnets and is 
drilled to clear the table oilers, while the 
opposite angle plate is epoxy bonded 
to two magnets as seen in photo 18. In 
use the swarf curtain is held securely by 
magnetic attraction to the column and to 
the fixed table guideway, from which it 
can be released by pulling on the old radio 
knob seen in photo 18. This design has 
again avoided any new drilling and works 
a treat, while still providing access to the 
slideway oilers (photo 19).

I have to say that I am delighted with my 
VMB and would encourage others to bear 
this machine in mind if looking for a small 
benchtop size of miller. In the next article I 
will describe the fitting of a Newall 3-axis 
digital readout system, which again was 
accomplished without any new drilling or 
damage to the machine. ■

through the base of the belt casing for use 
when locking the motor pulley, as 
demonstrated in photo 15. The magnet 
carrier is turned 15mm diameter to be a 
tight push fit into one of the six holes in 
this pulley (photo 4) such that the 
magnet-sensor gap is about 5mm as seen 
in photo 16. Hence, the installation does 
not involve drilling any new holes into the 
milling machine. A second dummy carrier 
carries a non-magnetic brass disc of 
similar weight to the magnet and is 
inserted into the diametrically opposite 
pulley hole so as not to disturb the 
rotational balance. The wire from the Hall 
sensor is safely secured with cable clips 
inside the belt casing, then routed down 
past the motor before entering the 
tachometer housing (ABS box from Rapid 
Electronics), fixed to the top of the DRO 
display with double-sided tape (photo 
17). The result is compact and tidy, with 
all the machine diagnostics in one place.

Fitting a Swarf Curtain
Although the sash plates between the 
milling table and column protect the Y 
axis lead screw from cutting debris, it can 

15 17

19

16

18

A hole in the base of the belt casing is 
provided to enable locking of the spindle 
pulley. This hole has been used to fit the 
Hall sensor carrier.

Tachometer attached to the 
Newall DRO display. This 

Improvement to the machine will 
be described in the next article.

Swarf guard in place. Access to the Y axis oilers is retained via 
holes in the nearest fixing strip seen in photo 18.

Close-up view of the Hall sensor and 
magnet carrier which sweeps over 
the sensor with about 5mm clearance. 
Note the Poly-V belt drive fitted to MKII 
machines.

Simple swarf guard made of oil-resistant Viton rubber, with 
magnets on aluminium strips for fixing to the machine.

  
VMB history	
www.lathes.co.uk 
Tony Griffiths’ site describes of the history 
and design of the MKI and MKII VMB 
machines

Quillstar	
www.quillstar.co.uk  
Suppliers of quality, used machine tools

Tachometer	
www.eBay.co.uk 
Search for ‘Red LED panel digital 
frequency speed revolution meter’

Sensor & magnet	
www.rapidonline.com  
Sensor Part No. 50-0365. Magnet Part 
No. 67-1105

Viton rubber sheet	www.altecweb.com 
Part No. 3331-005



A CHESTER 
CONQUEST LATHE
WIN!

The Conquest Lathe is one of the most 
popular full function lathes in the hobby 
market, due to its small size, weight 

and of course low price it has proved to be 
popular with hobbyists new to engineering as 
well as seasoned veterans who either do not 
have the space or budget for anything larger.

Even though it is small it is capable of some 
serious work. Available in both Metric and 
Imperial formats and with a range of change 
gears supplied, as standard, thread cutting is 
a breeze.

Variable speed is a big bonus on a lathe as 
it allows you to get the correct cutting speeds 
with different diameters of work, enabling a 
better fi nish to the work piece.

Each machine also has a 3 jaw chuck fi tted 
from new and is supplied with both internal 
and external jaws, along with a 5 piece set 
of carbide lathe tools and steel centres to get 
you started.

This machine is also capable of having a 
Vertical Slide fi tted, so that you can carry out 
some small Milling operations making this 
a very versatile lathe for the serious home 
engineer.

In addition there is a wide variety of 
accessories available for the Conquest lathe, 
4 jaw chucks for your square or irregular 
shaped work, drill chucks and arbors for 
centre drilling, face plates for those odd 
shaped castings, collet chucks for accurate 
repeat work, Indexable lathe tools for a better 
fi nish and so much more.

www.chesterhobbystore.com

For a chance to win this 
fantastic prize simply answer 

the following question:

Which of the following is a feature 
of the Chester Conquest Lathe?

a) Variable speed

b) A bread-making attachment

c) A fi ve jaw chuck as standard
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  ONLINE
Register as a member on our community site and enter 
via this website: www.model-engineer.co.uk/competitions

@   EMAIL
Email us at mecompetitions@dataeurope.co.uk stating 
Model Engineer 4515, Chester Competition in the subject line. 
Please supply your full address and a daytime contact number 
along with your answer.

✉  POST 
Simply fi ll in your details with your answer and send the coupon below 
to: Model Engineer 4515, Chester Competition, MyTimeMedia, 
PO Box 269, Haslingden, Rossendale BB4 0DJ

Terms & Conditions: UK only. Closing date: 
1st October 2015. One entry per person.  All entries 
made by email will be automatically opted in to 
communications from Model Engineer and MyTime 
Media. If you do not wish to receive communications 
please state this in your email. 
By supplying your email/address/telephone number, 
you agree to receive communications from MyTime 
Media Ltd, Model Engineer/www.model-engineer.co.uk 
and Chester

For full Privacy Policy and Terms and Conditions please 
see www.model-engineer.co.uk/terms

EASY WAYS 
TO ENTER3

DON’T 
DELAY!
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for entries:
1st October

2015
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✃
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Photocopies of this form are acceptable.



40 www.model-engineer.co.uk Model Engineers’ Workshop

Of course now the seed was sown. 
To buy new, second hand or even 
try and make one, but whatever the 

method it was clear that a steel cutting 
guillotine was a handy bit of kit to have. I 
have more or less run out of floor space 
in my workshop so a big treadle guillotine 
was out of the question, which was a 
shame because the best deals, i.e. dealers 
or ebay offer best value for floor mounted 
machines. I figured that around 300mm 
throat would be about the most likely 
size I would need and it would have to 
be bench mounted, accepting of course 
that whatever size machine I bought it 
will always be too small. - Time to start 
looking around.

Apart from the need to cut steel sheet, 
brass and aluminium up to 2mm I also 
make a bits of silver jewellery for my long 
suffering wife. With the traditional tool 
suppliers more or less ruled out I thought 
about making one. My speed of making 
things would mean that it would not even 
be ready to accompany me to that big 
workshop in the sky. So it looked like it 
might be a new machine. The Jewellery 
world uses machine and tools similar to 
the normal engineering world but with a 

to the bench and it was in situ. Ensuring 
that I had enough room to move the 
almost metre long handle (photo 4) from 
the vertical to the horizontal it was then 
securely bolted to the bench. The only 
items to attach apart from the handle are 
the calibrated rear stop gauge 
constructed from 25mm steel bar. This 
controls the depth of material to be cut 
(photo 5). 

The front guide is used for setting the 
material to the left hand side of the feed 
table. This is a simple gauge taking its 
register from the front edge of the table. It 
is clamped to the table with a couple of 
thumb screws that screw into a plate on 
the underside of the table (photo 6). 
Unfortunately whoever drilled and tapped 
the holes in the clamp plate did not get it 
quite right and the thumb screws were it 
bit of a force fit through the holes in the 
feed table (photo 7). This rendered the 
guide plate pretty useless and it would 
take a bit of fettling to get it all to work 
properly, not a major catastrophe but a bit 
of a disappointment. I thought that as 
work would be required here I might as 
well check the gauge for square. As it 
turned out either the gauge was a 

significant price lift. After scouring on line 
catalogues and considering machines 
from the USA to China I zeroed in on a 
British made machine produced by the 
Durston company. If the name does not 
mean a lot to you Durston are a bit of a 
success story in the jewellery world. They 
started making rolling machines in the 
1960’s and now have a significant range of 
rolls that sell worldwide. Joy upon joy 
they also make a small guillotine (photo 
1). Its specification said: throat 300mm 
(photo 2) able to cut steel up to 2.5mm 
and non ferrous material up to 4mm. 
Wow, that is thick for a hand operated 
machine. The down side was the price – 
including the VAT it was a buttock 
clenching £900.

After examining all the secret stashes, 
bank accounts, premium bonds, daughters 
inheritance I reckoned I could just about 
raise the money. So the order was placed.

It arrived, all 65Kg of it in its 10Kg 
plywood crate (photo 3). Having made 
bench room for it I spent about an hour 
effecting an entry to the packing case, 
unbolted the machine from the base of 
the container, adjusted my truss took a 
deep breath and lifted it. A short stagger 

The Durston Guillotine
Jeff Gearing reviews a machine that could prove useful in many workshops.

Several months ago my daughter asked if I could produce a couple 
of sheet steel plates for her embossing machine. The sort of machine 
that ‘crafters’ use to make greetings cards and scrap books. Not a 
problem I thought. After finding a piece of sheet steel I had to decide 
how to cut it. At 1.5mm a bit thick for tin snips did not fancy struggling 
with Gilbows. Hack saw, sheet saw even jig saw could have been 
used. Wouldn’t it be nice to have a guillotine that could cut steel. 
A flash of inspiration saw me on my way to a friend’s home who 
was lucky enough to own a floor standing treadle guillotine. Twenty 
minutes later the job was done.

2

1

3 4

The large width of cut is 300mm.

Awaiting bolting down (guard removed).

How it arrived, the 75Kg crate. The main operating lever is approximately 
900mm long.
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smidgen out or my two engineer’s squares 
were both out (photo 8). I decided to trust 
my squares. Although a fix was 
straightforward I decided to email Durston 
to make them aware of the issue. All credit 
to Durston as they emailed me back 
saying they would send a new gauge for 
the table.

In the meantime I decided to try the 
machine out. With the blade moving about 
4mm and the lever moving in an arc of 
about 1 metre this gave a mechanical 
advantage of around 350 to 1. This 
amount of leverage allowed it to slice 
through 2mm aluminium effortlessly. 
Sheet steel of 2mm thickness succumbed 
easily; it was a dream to slice through. I 
am not at all sure about going for the 
4mm test but the performance so far is 
pretty good.

A nice feature of this extremely robustly 
constructed machine is that the blade has 
4 cutting edges (photo 9), which means 
that as one edge dulls it is a small matter 
to simply remove the blade (3 bolts) and 
rotate it through 90 degrees to the next 

material clamp on the feed table despite 
the fact that they clearly thought it was 
necessary, and with a price tag of £900 I 
would have thought that it should have 
been included. I was told by some jeweller 
friends that Durston after sales service 
was excellent. My experience, however, 
was a disappointment as I deliberately 
bought ‘made in England’ and not 
resorted to either Taiwan, China or a very 
nice USA made product and, as it 
happens, at the time of writing I have still 
not received a replacement guide.

So to sum up, If you are in the market for 
a metal cutting guillotine and you have the 
space I think the best value is to go for 
second hand floor mounted type. If like me 
you need a bench mounted type then if 
you want to cut much over 1 to 1.5mm of 
steel then it will cost and it is probably 
time to ‘find a friend’. ■

and also if cutting to a marked line this 
could also be out.

I thought that it would have been a nice 
feature to be able to clamp whatever sheet 
I was cutting to the table to ensure some 
cutting accuracy. Examing the table I 
noticed two 10mm tapped holes exactly 
where I would have located a clamp if I 
was going to fit one (photo 13). A quick 
reference back to the adequate but basic 
instructions revealed no mention of these 
holes although it did say that clamping 
material would be a good idea. I thought I 
needed to be absolutely clear about this so 
I phoned Durston to make sure these 
threaded holes were intended for a clamp. 
‘Yes’ that is what the holes are for. I also 
mentioned that I was still waiting for my 
replacement table guide. ‘I will see to that’ 
was the response. 

So what do I think about the machine? It 
certainly will cut through 2mm steel and 
alloys with ease. The 4 sided cutting edge 
is a nice feature. It is robust and well made.

It is let down by the lack of attention to 
detail namely the poor guide and lack of a 
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Rear view. The substantial 25mm depth 
gauge easily seen. You can just make out 
2 of the hex headed blade securing bolts 
(3 in total).

The simple guide that unfortunately does 
not align at 90 degrees.

The end bearing of the 
main shaft in the cast 
end frame.

Linkage fixing to the 
blade carrier.

The aligning gauge and clamp fitted to the 
feed table.

The safety guard removed to see the cutting 
blades and you can just make out the three 
securing screws of the moving blade.

Alignment gauge and clamp components 
that were not really up to the mark.

The 50mm main shaft and linkage to 
operate the moving blade.

You can clearly see the 2 x 10mm threaded 
holes intended for a material clamp.

sharp edge. Another feature that I 
found quite reassuring was the 
size of the main shaft that rotated 
to give the blade its cutting action. 
At around 50mm diameter it was 
clearly up to the job (photo 10). 
Indeed the casting of the main 
frame (photo 11), the depth stop, 
levers and linkages (photos 12 
and 13) all shouted good design 
and manufacture.

I cut through a piece of 3mm 
aluminium sheet. With something 
this thick there was a tendency for 
the sheet to lift off of the table and 
skew as the blade sliced through. 
This caused the cut itself to be 
something other than 90 degrees 
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Traditionally, the detent and its 
spring, a mere 0.05 mm thick, would 
be filed up from the solid and then 

the whole hardened and tempered. The 
swing tool (photo 2) was devised to 
help in filing small, thin parts to an even 
thickness. The part to be filed sits on a 
table that lies the desired thickness below 
a hardened surround which guides the 
file. The whole is supported between 
centres and if the file tends to lift off the 
hardened surface over which it slides 
when the desired thickness is reached, the 
tool swings to correct it. The height of the 
table below the hardened surround can be 
adjusted by means of a micrometer screw 
and fences or rollers can be attached to 
the hardened top to guide the file.

A Swing Tool  
      Filing Guide
Bill Morris describes the making of a useful but little known tool.

A year or two after I retired, 
I resumed a long-standing 
interest in navigation and 
instruments of navigation, 
acquiring in the process 
many examples of nautical 
and aeronautical sextants 
that I restored to near new 
and working condition. One 
day a good friend gave me a 
marine chronometer and this 
set me off on yet another track 
(www.chronometerbook.com). 
At the heart of the marine 
chronometer is a delicate part 
called the detent, shown with 
a scale in photo 1, and if the 
integral detent spring breaks, 
one is faced with having to 
make a new part, as spares for 
these wonderful timekeepers 
are no longer made.

1

2

Chronometer detent.

G A photo of swing tool.
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While it might seem to be easiest to make 
the table and its surrounds cylindrical, 
most of the parts to be filed are rectilinear 
and so the swing tool table was generally 
made rectangular. Craftsmen of old would 
probably have patiently filed a rectangular 
hole in a chunk of steel and filed a table to 

guide and are not meant to be followed 
slavishly. The same applies to the screw 
threads, which I have shown as mostly 
metric, with one M.E. thread where I 
needed a very fine thread. You can of 
course buy a swing tool if you are wealthy. 
The only one I could find for sale costs Eu 
1250 (about £880 or US$1400). While it 
may be that few people will wish to make a 
swing tool, my account contains matters 
that I hope will be of more general interest.

The body (fig. 2)
The body, 1, is a block of cast iron in 
which is machined a wide, deep slot. The 
slot is closed at the back by a back plate, 
2, to convert the slot to a rectangular hole 
for the table, 4, which is made a snug fit in 
the hole by means of two gib pieces, 5, 6, 
at right angles to each other. On top of the 
block there is a plate of hardened 5 mm 
gauge plate, 3, which has a rectangular 
hole in it to accommodate the cast iron 
table. The bottom of the block is closed 
off by a bottom plate, 7, which carries the 
feed screw, 9, held captive in the plate 
by a locking nut, 10, and having a large 
graduated drum, 12. The screw engages 
with a feed nut, 8, which is recessed into 
the bottom of the table. The drum is read 
against a fiducial line on a bracket, 11. The 
whole is mounted by means of trunnions 
in the form of cone-ended screws, 13, 
between two tall pillars, 14, which rise 
from a heavy base plate, 15.

Squaring up
This begins as a rectangular block of 
cast iron, though other materials such 
as aluminium alloy could also be used. 
Subsequent operations are made easier if 
the block is first squared up accurately. I 
used a shaping machine, but most people 
would probably use a mill-drill or a vertical 
slide on the lathe. Begin by holding the 
part resting on parallels in the machine 

fit snuggly. I am not made of such stern 
stuff and so I fabricated my swing tool so I 
could use machine tools to reach my 
objective. In what follows, I have shown 
the dimensions I used for my own tool, 
which I devised for a specific purpose. 
These dimensions are intended only as a 

All drawings are third angle projections.

Fig. 1

Fig. 2
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which are for 3 mm silver steel dowels, 
should not be drilled at this stage, but 
note that they are slightly asymmetrically 
spaced so the plate can be fitted only one 
way. The plate can then be clamped to 
the body and the four holes for the 5 mm 
screws that attach the plate to the body 
are spotted through. Then drill and tap 
the holes for these screws in the body and 
make a trial fitting to the body. The top 
edge of the plate should align with the top 
of the body and when you are happy that 
it is so, drilling the fixing holes oversize 
if necessary to make it so, tighten the 

square. The tool will also have to be set 
over so that it lifts away from the face on 
the back stroke if a crunchy disaster is not 
to follow.

The back plate (fig. 3)
I used a scrap of 5 mm steel plate. It is 
a simple matter to saw a little over-size 
and then to finish the edges to size to 
match the body, using a file, end mill or 
shaping machine. All the holes can then 
be marked out and drilled and tapped to 
size as appropriate. The two reamed holes, 

vice, with one side against the fixed jaw 
and with a piece of round stock between 
the moving jaw and the work piece, about 
half-way up. Tap the part down onto the 
parallels as you tighten the vice. You will 
probably find that it does not sit evenly on 
the parallels, but this will come later. Then 
machine the top flat and smooth. Next, set 
it up in the same way on the parallels with 
the machined surface against the fixed 
jaw, tap down as you tighten and machine 
the top surface, to give two flat surfaces 
that should now be at right angles to each 
other. When you then set up the part in 
the vice with one machined surface sitting 
on the parallel and the other against 
the fixed jaw, you should find that both 
parallels are trapped at both ends when 
you tap down, so that when you machine 
the top surface, you will have two surfaces 
parallel to each other and at right angles 
to the third face. The fourth face can now 
be machine parallel to the second. If the 
fixed jaw of your vice is truly square to its 
base, the four corners should be square. 
To do the two remaining faces, one 
machined face is set square to the base of 
the vice using a small square resting on 
one end of a parallel, as shown in photo 
3. The slot is then marked out. It is not 
necessary to mark out for the various 
holes, as these will be spotted through 
from the plates. This means that the plates 
are used as jigs to guide a drill into the 
correct place and the drill is used to form 
dimples at the full diameter of the drill 
from which an accurate start can be made, 
if necessary with a smaller diameter drill.

Cutting the slot
There are various ways of cutting a 
deep, wide slot, some more laborious 
than others. It is possible to do it with a 
shaping machine, but if the slot is deep 
it will take a long time as many relatively 
shallow roughing cuts will have to be 
made, followed by finishing operations on 
the sides and base of the slot. The same 
applies to cutting from the solid with a 
vertical milling machine. Lucky owners 
of a horizontal milling machine and an 
appropriate side and face cutter will do 
the job with two or three passes. Most 
amateurs will be limited to using a vertical 
milling machine or mill-drill, so that deep 
cuts cannot be made. My compromise is 
to drill holes at the corners of the slot, of a 
diameter that will accommodate my band 
saw blades, after which two saw cuts are 
made down into the holes. They are then 
joined by a third cut to produce a rough 
slot, together with a slug of cast iron that 
will come in handy some day. 

The slot is then finished by side and face 
milling with a stout long series end mill in 
steps or by shaping down the sides and 
across the bottom. An end mill in an 
amateur’s machine tool is likely to deflect 
with heavy cuts so that the sides of the 
slot will show a series of lines and not be 
square to the bottom. To avoid this, use a 
sharp cutter with several finishing passes, 
blowing away the swarf at first and then 
the fine dust until no more is formed 
(photo 4). If a shaping machine is used, it 
is essential to check that the tool slide 
movement is set accurately square to the 
base of the vice, by clamping a square in 
the vice and running a dial indicator held 
in the tool post down the edge of the 

Fig. 3

3 4

Setting end of body square. Finish milling slot of body.
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screws prior to drilling and reaming the 
dowel holes. A hand reamer will not do 
for this job unless the hole is made very 
deep, because of its long initial taper, and 
if you do not wish to go to the expense of 
buying a machine reamer, usually drilling 
a hole with, say, a 2.9 mm drill followed 
by the 3 mm drill instead of a reamer will 
give a sufficiently close fit for a silver steel 
dowel.

The top plate (fig. 4)
Machining
I made mine from gauge plate, sawn and 
milled to size, but it could be made from 
mild steel and case hardened on the top. 
However, gauge plate can be hardened all 
the way through, guaranteeing a long life 
before the top is worn completely away. 
I suggest that the holes are drilled first, 
all at tapping size, and then the central 
hole cut out. It could be laboriously sawn 
out using a piercing saw and, no doubt, 
several blades, but I found it easiest to cut 
it out using a small slot drill in my mill-drill 
(photo 5). If this is not to take for ever, 
the cutter should be run suitably fast and 
coolant used. Running it too slowly risks 
breaking the cutter when impatience takes 
over and the feed is increased beyond its 
endurance. Do not omit to drill the 2mm 
holes at the corners. They not only provide 
somewhere for the cut to end, but also 
provide a smooth radius. Omitting it and 
leaving a sharp corner raises the stress at 
that point and risks it cracking during the 
hardening process.

The counter-bored holes are for the 
attaching screws and the plain tapped 
holes are for attaching a fence or rollers to 
the plate to guide the edge of an errant 
file. The plate can now be clamped to the 
top of the body and the attaching holes 
drilled at tapping size, using the top plate 
as a simple jig. This helps to prevent 
errors of alignment because the drill is 
less liable to wander than if simply spotted 
through at full diameter. The holes in the 
plate can then be opened out to full size 
and counter-bored so that the screw heads 
are well below the surface. The front and 
the left hand sides of the hole in the top 
plate need to be aligned with the same 
internal surfaces of the body, if necessary 
by touching up the edges of the hole with 
a file. The other two sides cover the tops 
of the gib pieces and prevent them from 
wandering (see fig. 1).

gThe table and gib plates  
(figs. 5 and 6)
This is probably as good a time as any to 
fit the table, now that the four walls and 
top of the body have been completed. 
It is a simple piece, but good finish and 
squareness are required, especially of 
the top, while the hole for the feed nut 
needs to be accurately placed by using the 
bottom plate as a jig (see below). You will 
notice that its cross section fits the hole in 
the top plate and its length allow for the 
top to descend several mm below the top 
of the top plate. I have allowed for 6 mm 
in mine, though I am unlikely ever to need 
that much.

Start by squaring up a block of cast iron 
of your chosen size, aiming to get a good 
finish by taking fine finishing cuts with a 
sharp tool. If using a shaping machine, 
using a broad tool, something like a broad 
and stubby parting tool, with a relatively 
coarse cross feed and very light cut, gives 
a good finish on cast iron.

The gib plates can be of 3mm brass or 
mild steel plate, draw-filed flat if 
necessary. Mild steel and cast iron make 
good running mates and steel is cheaper 
than brass. Check the plates for fit 
between the table and the body, taking 
skimming cuts off the body if necessary 
and taking care to keep everything square. 
The dimples for the tips of the gib screws 
are spotted through from the back plate 
and from the side, at tapping size of 
course, and then opened out to full 
diameter for a depth of about 1 mm. At 
this point you can fit and adjust the gib 

Hardening
The composition of gauge plate is 
designed for hardening in oil with 
minimum distortion and expansion on 
hardening. The amount of the latter 
that occurs is not likely to bother our 
small work piece and, as we are aiming 
for maximum hardness, we could use 
warm water at about 30 degrees Celsius 
instead of the recommended 'proprietary 
quenching oil'. Few people will have a 
furnace. I made do by suspending the 
plate vertically by means of a stout wire 
hook in a simple nest of fire bricks and 
directing a roaring flame from a gas 
torch into the nest until the plate had an 
even bright red colour. With this plate 
thickness it is unnecessary to hold at that 
temperature, especially as doing so will 
encourage surface oxidation and loss 
of carbon. Give a bucket of warm water 
a swirl with the hand and immediately 
lower the plate on the end of its wire 
rapidly into the water, vertically, and 
jiggle it up and down until all bubbling 
and spitting has stopped. We want the 
metal to be in contact with cooling water, 
not hot steam. Test the surface with your 
second-best scriber or the corner of a 
triangular file and it should skid off the 
glass-hard surface. Actually, it will be 
about half as hard as glass on the Brinell 
scale, but such refinements need not 
concern us. If you are concerned about 
cracking because of the internal stresses 
locked into the material by hardening, 
you can reduce the hardness by cooking 
in your domestic oven at about 180 
degrees for an hour.

5

Cutting hole in top plate.

Fig. 4
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screws and their lock nuts, to check that 
everything moves smoothly without 
binding, at least over the small range of 
movement that will be used

Drilling the holes for the feed nut must 
wait for the next part to be completed, the 
bottom plate, but if you have access to a 
surface grinder you can now bring the top 
of the table and the top of the top plate 
into parallel planes by inverting the 
assembly onto a plane surface and 
pressing down on the bottom of the table 
until it meets the plane, locking it in this 
position. If you took care to get everything 
square and flat in the first place, it should 
then require very little grinding of the top 
surfaces to bring them into the same 
plane. Photograph 6 shows the result. 
Alternatively, you could grind the two 
surfaces by inverting the assembly onto a 
sheet of well-oiled emery paper on a 
surface plate or thick sheet of glass and 
patiently rubbing back and forth until you 
reach an even finish. There is a tendency 
when doing this for the outer edges of the 
top plate to be a little below the centre, 
due to rocking, but this is of no importance 
in this application.

The bottom plate (fig. 7)
This is made from a scrap of 10 mm steel 
plate. It has a counter-bore for the feed 
screw and feed nut and as this counter-
bore must have a flat bottom and be 
square with the hole for the shaft of the 
feed screw, it is best made by boring in 
the lathe. Photograph 7 shows one 
method of centring a hole in a 4 jaw chuck 
using a simple spring loaded centring 
tool. One end has a 60 degree centre that 
fits in a prick centre pop hole in the work 
piece and the other end has a close-fitting 
spring-loaded plunger that has a centre 
hole in the end to accommodate the 
lathe’s tail centre. A dial indicator at centre 
height against the tool makes centring 
the work take only a few seconds and the 
process is much more accurate than, say, 
trying to align the point of a centre drill 
with the centre pop.

Once centred, a centre drill is followed 
by a 7 mm drill. Purists may wish the 
better finish of a reamer, but it is not really 
necessary for this class of lightly-loaded, 
slow moving class of work. The drill is 
followed by a tiny boring tool, replacing it 
with a larger one as the counter bore is 
enlarged. The finish of the walls is 
unimportant, but you should aim for a fine 
finish at the bottom of the counter-bore, as 
this is a thrust face. The fixing holes can 
be drilled in a drilling machine and 

6

Top finish ground.

Fig. 5

Fig. 6
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counter-bored for the heads of 6 mm Allen 
screws or countersunk, according to your 
taste in screws.

The bottom plate can now be married to 
the body by clamping and spot drilling for 
the fixing holes. Once the gib plates are 
fitted and the bottom plate is fixed in 
place, it can be used as a drilling jig for a 7 
mm hole to be drilled into the lower end of 
the table after the latter is clamped in 
place by tightening a few of the gib 
screws. The plate then has to be removed 
to open out the hole in the table to 10 mm 
for the feed nut, which may as well be the 
next part to be made.

Feed nut (fig. 8)
I chose a pitch of 1 mm for this part so 
that a micrometer drum divided into a 
hundred would give adj6ustment with a 
precision of 0.01 mm, though its accuracy 
will depend on a number of factors. If you 
were to prefer imperial measurement, 
Model Engineer ¼ x 40 tpi would give a 
precision of 0.001 with a drum divided 
into twenty-five, though with a much less 
robust thread. Photograph 8 shows how I 
guide a tap when it is crucial that it goes in 
the correct direction and there is no centre 
in the squared end of the tap. I hold the 
shank low down in a well-tightened and 
stout tap holder, and guide the shank by 
means of the drill chuck tightened only by 
hand, so the tap can slide longitudinally. 
The lathe chuck can be rotated by means 
of a spanner (U.S. wrench) applied to a 
chuck jaw to get the thread started truly, 
and as the jaws are usually hardened, 
there is little risk of damaging the jaw. 
This is also a better way of rotating the 
chuck when it needs to be unscrewed, 
rather than by using the chuck key as a 
lever. The exterior is then turned down 
to a snug fit in the table, a tiny groove 
turned in the face at the correct pitch circle 
diameter for the attaching screws, parted 
off and the other side of the flange faced. 
The two holes can then be marked out 
and drilled and countersunk to match the 
chosen screws. The nut is then used as a 
jig for spotting through into the table for 
the attaching screws. If not concentrating, 
it is very easy to drill the hole at full depth 
at full diameter, so keep your wits about 
you and just spot through at full diameter, 
following up at tapping diameter.

7 8

Centring bottom plate in chuck. Starting a tap.

Fig. 7

Fig. 8
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The salvaged lathe saw many hours of 
use before being sold on eBay for an 
unbelievably high price – more than 

enough to pay for a 10 x 22 Asian import 
sold by Grizzly (USA), and countless others 
worldwide. Many of its features turned out 
to be knockoffs of Emco designs, but not 
so nicely made. Bringing it to a functional 
state was a remanufacturing exercise, a 
process of stripping it down completely 
(to clean out the casting sand and other 
debris), then starting over. Leaving aside 
its agricultural fit and finish, the end 
result does a decent job, especially after 
I installed a 3-phase motor and variable 
frequency drive. Things that actually 
matter, such as the TIR of gears, spindle 
and chucks, are fairly respectable.

Back to the Emco; along the way I 
learned that its compound (a.k.a. top) slide 
wasn't as rigid as I like, and was too small 
for a QCTP (Quick Change Tool Post), a 
must-have item in my opinion. Anyone 
still shimming tool bits please note – the 
QCTP is a game changer.

So, what to do? My answer was to make 
a solid base for the QCTP that would bolt 
directly onto the cross slide. Now, 15 years 
later, I have a similar setup on the 10 x 22 
lathe. The new base is 13⁄4 inches thick, 
assembled from the ex-Emco ¾ inch plate 
and a smaller 1 inch plate. I drilled and 
tapped the cross slide to allow two 
locations for the base (photos 1 & 2), 

bed with magnets, to the carriage with a 
flexible shim. Pretty basic to be sure, but it 
does deliver a verifiable ± 0.002 inches 
end to end. 

Except for screw cutting and tapers, the 
new 'solid base' handled everything I use 
in everyday work – knife tools, boring 
tools, and so on (photos 3 & 4). 

I could live with re-installing the 
compound every now and again to cut 
tapers, but for routine screw cutting that 
became too much of a chore. The answer 
was a dedicated 29o toolholder (photo 5), 
another game-changer for me, almost as 
radical as switching to QCTPs in the first 
place. Basically, this is just another 
shop-made QCTP with a dovetail slide, 
leadscrew and graduated dial.

plus a shop-made back toolpost used for 
grooving, parting-off and knurling (read 
about it in a WWII vintage book by 
‘Duplex’, I later saw the same thing in 
George Thomas's Workshop Techniques).

Scribed lines on the top plate (enhanced 
in the photos) allow the QCTP base to be 
aligned immediately, so I don't have to 
rely on the compound's not-very-readable 
graduations. The cross slide photos also 
show an ancient digital scale, a total pain 
to install, but well worth the effort (it 
eliminates the 1.5% error you get when 
dead reckoning with the dial, 0.025 mm 
divisions pretending to be 0.001 inches. 
There is also a low-budget DRO on the 
carriage, cut to length from a 36 inch long 
import costing $45. It is attached to the 

Richard Rex describes his Grizzly G0602 - 10 x 22 inch Bench Top Metal Lathe.

Richard Rex and his  
    Grizzly G0602 Metal Lathe

One Man 
    Latheand  
his

My experience with small lathes began in England with a Super Adept. 
Then, a few thousand miles away and 40 years later I was given two 
Emco Compact 8s, so abused in a high school workshop they were 
practically scrap iron. After stripping them down to the last nut and bolt 
I built one machine from the two piles of parts, plus a few replacement 
items fabricated from scratch.

1 2

QCTP base fitted at the front of the cross-slide. The QCTP base fitted towards the back. 
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I can install the 29o toolholder in about 
10 seconds flat, lining it up instantly on 
one or other of the 29o lines on the base, 
way more accurately than I ever did with a 
fishtail gauge (which might be good for ± 
2o if you're lucky). Its elongated nose sets 
the threading tool well in front of the 
toolpost (photo 6), nicely clearing a bulky 
live center.

The 29o gadget turned out to be rock 
solid, which is good news for fracture-
prone carbide inserts. A recent addition is 
an L-shaped holder for internal threading, 

uncouth, to be sure, but it does the job 
– plenty of torque and good speed 
control from a switching power supply. It 
has a shear pin to avoid a calamity the 
next time I try to run the leadscrew from 
the spindle, having forgotten to 
disengage the wiper motor.

Another must-have for me is a means of 
indexing the spindle, something I've done 
in the past with a 60T change gear – but its 
rigidity was always a bit suspect. My 
current version is built like a tank – a 6 
inch diameter index plate with three sets 

typically used with an inverted threading 
insert, as in photo 7, cutting on the back 
surface of the bore.

There was one feature of the 10 x 22 
that was just about unusable – its 
way-too-fast power feed. Not only was its 
speed over the top, it was a serious time 
waster to set up. My fix for this was a 
separate leadscrew drive that has nothing 
to do with spindle speed. It uses a 
salvaged windshield wiper motor 
mounted on a swing-up bracket with a 
toothed belt drive (photo 8). A bit 

3

5

4

6

The right hand knife tool.

The 29 degree quick 
change toolholder.

A boring bar in use.

Threading using the travelling steady.

7 8

Internal, threading using the angled toolholder. The powered leadscrew arrangement.
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about to toss out the new monster block, 
then realized it could hold a drilling 
spindle, with the usual QCTP bonus of 
precise height setting (photo 12). Even 
better, the block came with a 5⁄8 inch ID 
split inner tube, just right for off-the-shelf 
Oilite bearings costing next to nothing.

From there it was all downhill, a 
straightforward turning job – a 3⁄8 inch 
spindle with J1 taper for a 6 mm chuck. 
For pointing flexibility, I added a universal 
joint from the scrap pile, and a hardened 
¼ inch hex tang to fit my tiny 12V impact 
driver (photo 13). One gotcha I didn’t 
spot early on is that the chuck needs to be 
flipped from one end of the block to the 
other to handle axial vs. radial drilling. The 
fix was to make the universal removable, 
so the spindle could be reversed (takes all 

of 20 seconds). The end product can 
handle radial drilling on workpieces up to 
about 3 inch diameter, more with screw 
machine length drills. Axially, it’s good for 
the full 10 inch swing of the lathe.

Finally, for the occasional project calling 
for LH threads, I needed a means of 
reversing the leadscrew relative to the 
spindle. I was about to fabricate a design 
with who-knows-what complexity when 
someone pointed out that the 104T change 
gear my lathe came with is intended only 
for power feed – which means I would 
never use it, see the 12V motor above. 
With this in hand, reversing was a breeze. 
All it takes is a swing arm that allows the 
gear to engage between the intermediate 
gear and the swing-up change gear 
assembly. End of problem. ■

9

11

13

10

12

14

The dividing plate assembly.

The filing rest in use.

Using the drill along the lathe axis, note the universal drive joint.

The filing rest fits in a toolholder.

The QCTP mounted drill.

The reversing idler.

of holes, 60, 36 and 16; it attaches to the 
spindle using a split sleeve and tapered 
bushing (photo 9). Making the 1⁄8 inch 
thick disk was simple enough, if laborious 
– a few minutes of sine and cosine 
calculations on a spreadsheet, followed by 
a few hours of drilling on the mill.

With an indexer you can do all sorts of 
shaping and drilling operations that would 
otherwise be difficult or impossible. Filing 
hexagons and other shapes on a 
workpiece in the chuck is one example 
(saves a trip to the mill and a lot of setup 
time). For this I use a shop-made roller 
assembly in a standard tool holder, setting 
its height in the usual way with the QCTP's 
adjusting screw (photo 10). This is about 
as basic a filing rest as you can imagine 
– took me only a couple of hours to make, 
and it does a nice job (photo 11).

The second companion piece for the 
indexer was a drilling spindle. Back in the 
Emco years I used a dedicated drilling 
fixture that attached directly to the cross 
slide. This worked fine, but took time to 
install and remove. Before I had figured 
out how to make my own QCTP tool 
holders (you can never have too many) I 
purchased a second complete set, 
including the toolpost itself, for all of $80. 
Like the original set it came with a block 
for ¾ inch and 5⁄8 inch diameter boring 
bars – bigger than anything in my shop. I 
had adapted the original ‘monster block’ 5 
years ago to hold a flex shaft grinder, and 
have used it that way ever since. I was 





Unidentified Mill
Dear Neil, I have what I assume is a Horizontal Diesinkers Miller as indicated in the 
attached photo. The graduations are in imperial. I bought this machine second hand 
but unfortunately there was no name or reference to origin of this machine. I do 
know that this specific machine was in operation in 1940 on a steel plant in South 
Africa. A thought occurred to me that it might be a Craven, but I could not find any 
confirmation.

I would appreciated if someone could identify this machine and perhaps provide 
more information on its origin.

Also, I have a 9 inch Southbend Lathe. I want to change the flat belt system to a 
V-pulley system. Can anyone tell me what the bore size of the V-pulleys should be?

Congratulations on an excellent magazine.

Jurgens .J. Stoltz, Eldoraigne, South Africa
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Watching the Wheels Go Round
Dear Neil, thanks for the little story (Ed’s 
Bench MEW 232) - there is a sequel!

What we used to do was to test the 
wheel on the local golf course when 
walking our spaniels. The locals did 
question me, thinking we were surveying 
the land. What we wanted to discover 
was the amount of wear we could expect 
- in fact after a year of evening walking 
there was none discernible. Okay it was a 
light weight on the tyre, and a small 
traction engine would have made more 
work for it, but the test proved 
satisfactory to us.

The sequel; adjoining the golf course 
was Twinwoods airfield, where the late 
Glenn Miller flew from on his last journey. 
Part of that site is currently being 
developed as a Solar Farm. Quite by 
chance very recently I met up with one of 
the golfers who questioned me all those 
years ago. His greeting "You, you b***** I 
knew you were up to no good, now we 
have to contend with this new hazard on 
the back of the course".

Useless even after all this time for me to 
deny it - sometimes model engineering 
makes one feel like a felon in the 
Emperor's song in The Mikado, but I am 
not going to make elliptical billiard balls.

Ted Jolliffe

Unsprung
Dear Neil, in 'Piddantic' response (pun 
intended) to David Hockin's mail in 
regard to my vice design, may I apologise 
for insufficient proof reading in that I had 
intended to include something like 'the 
sliding jaw may be retracted by hand - 
after stopping the cutter and brushing 
swarf away'. Also I find I have acquired 
very few coil springs over many years 
and even now have nothing suitable to 
specify or where to obtain, a dilemma 
that excuses Messrs Hemingway from 
buying in bulk another 'special' item of 
minimal sale potential. I had already 
done this with the specification of square 
Key Steel.

Secondly may I offer a comment to the 
editor in the use of 'tweak' and other 
out-of-date words? Many years ago in 
another paper I described straightening a 
thin GM casting with 'a couple of tweaks'. 
It was published as 'a couple of weeks' 
which is not quite the same thing.

David Piddington, Birmingham

 Scribe a line
YOUR CHANCE TO TALK TO US!

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



Frankenmill
Dear Neil, regarding the article 
in MEW and your editorial 
note about adapting disparate 
machines, I thought you may be 
interested in my milling machine 
which comprises of a Taylor 
Hobson engraver base with a 
Deckel FB 2 head (I think its FB2, 
it's definitely a Deckel) mounted 
on the top. 

The head was mounted on a 
flamecut plate machined to suit 
and bolted to the engraver. The 
head was originally driven 
internally from the Deckel mill it 
was mounted on, the drive gear 
for this was removed and a 
drive shaft taken out of the rear 
of the head, the motor is fixed 
via a couple of pillars to the 
mounting plate. The original 
spindle in the head which had 
an ISO taper (I think) was 
completely shattered, the lower 
spindle bearing was integral 
with the shaft and was 
completely destroyed. I made a 
new spindle, and fitted a bearing 
housing to the lower part of the 
Deckel sleeve containing an 
angular contact bearing, the 
spindle now has a number 2 
Morse taper with a tool ejector 
mounted on the spindle. The 
aluminium ring shown in the 
photo is used for mounting dial 
indicators etc. onto the spindle.

I did this at least 30 years ago and it has worked okay ever since. Disadvantages 
are the table traverse is 10 x 10 inches which is a bit short on the long axis, the table 
dials are graduated in .002 inch increments which I never got around to changing as 
the graduations are fairly wide and it is easy to read to a thou, and the table screws 
are the wrong hand, which took a little getting used to. The advantages are, a very 
large table, a large throat depth, and lots of room under the spindle.

The head gives me a range of automatic downfeeds with a wheel for fine feeds and 
a handle for coarse feeds with a very good adjustable stop. Because of the change in 
the spindle bearings the top speed is limited to 2300 RPM, it was originally 6000, 
and the return spring on the spindle broke shortly after I converted the head so I 
fitted a counter weight, (see photo). It can also be tilted +/- 90 degrees. The bits of the 
machine head base etc. cost about £15 as scrap from work at the time, so I have had 
my moneys worth! and used it successfully as my only milling machine over the 
years, see my previous articles on making ball handles and making a Stent tool and 
cutter grinder, and clock wheel and pinion cutting machine.

Charles Woodward, by email
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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

Alcan Banbury’s Die 
Making milling machine
This Die making milling machine has now 
been replace in my workshop by a CNC 
machine. I have offered it to Banbury 
Museum but they do not want it. Before I 
scrap it has anyone got a sensible home 
for? It was Made by Krupps in 1930’s and 
was part of their installation of number 3 
Press the story goes that the technicians that 
installed it were interred for the duration 
of the WWII. I bought it from Alcan in 1965 
when the tool room was moved and by then 
the Sparkatrons and NC milling had taken 
over the task of die making.

Paul Boscott

If you are interested in this machine please 
contact me at neil.wyatt@mytimemedia.
com and I will pass your details on to Paul.

Index Addendum
Dear Neil, in issue number 229 of MEW 
you wrote about indexes for the magazine, 
including my MEW_Indexes. I appreciate 
your words, so thank you. However, you 
didn't mention a feature I built in MEW_
Indexes I thought will be very interesting 
to users. It is the possibility each user has 
to add his own notes or comments to each 
and every entry (or record) of the index. 
The notes added may also be used as a 
criteria, alone or in combination with other 
fields, for the searching.

Dias Costa, Portugal

You can download Dias’ indexes at  
www.diascosta.org/ME_MEW_EiM/

CAD Software
Dear Neil, I'm a new reader of MEW, 
but thoroughly enjoy the articles. I have 
inherited my father’s Smart & Brown 
Model M Mk1 and a Centrec 2A milling 
machine, both need stripping, cleaning 
and some TLC to restore their glory - in 
particular the lathe which is painted in 
horrendous gold hammerite!

My interest in engineering started 
before I left school when I made a hot air 
engine from a design in a book by TE 
Haynes (miraculously this year I found a 
copy in a school library in Woolongong in 

Aus and they kindly sent it to me - the 
miracle of the internet!). I also enjoy 
technical drawing and have had much 
success for my house renovation using 
Sketchup, but wanted something 
engineering focused and have found 
www.onshape.com which provides fully 
functioning software for free the only 
limit is 5 Active Private models or 5GB in 
size, neither is an onerous limit. New 
updates occur every 3 weeks or so and 
the only requirement is to sign up for an 
account. I'm still learning, but it appears 

a highly competent package that includes 
assemblies and, in due time, the ability to 
produce 3rd/1st angle projections of 
parts.

I just thought other readers might be 
interested - additionally it might be good 
to have a review of available CAD 
packages if you have someone who knows 
enough to do so, or perhaps a series on 
building CAD models?

Great mag, many thanks.

Peter Morris, New Zealand
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On the outer end of the boss there is 
room to drill and ream though 5⁄16 
inches diameter to allow a 'tommy 

bar' for increased leverage to tighten 
the vice. Use a bar an inch or so longer 
than the width of your hand, and putting 
a hemispherical end on it. NEVER use a 
hammer on this bar to close the vice.

Photographs 53A to E: These photos 
show the sequence of fitting and finishing 
the taper pin should readers take this 
option.

A Table Length 
Milling Vice
In this series, with beginners in mind, David Piddington gives a step-by-step 
guide to machining a milling table vice of his own design. The castings and 
full size drawings for the vice are available from Hemingway.

The original concept of this vice 
was taken directly from similar 
commercially available ones 
which are too large for model 
engineers like myself who only 
have workshop space available 
for lathes such as the Myford 
Series 7 and smaller mills such 
as the Senior ‘E’, for which the 
two prototype vices were made. 
My own workshop measures 
11½ by 7½-feet so storage and 
workspace comes at a premium. 

Part 4

A: �Initial use of the taper reamer. Use a 
chuck-type tap wrench and take about 
4-6 turns using a cutting lubricant 
such as RTD. Then withdraw and clean 
off swarf from both reamer and hole. 
Repeat until sufficient depth reached 
determined by how far the taper pin 
will enter. If the reamer goes 'tight' 
remove by tapping the small end with 
a light hammer to release. Do not turn 
the reamer backwards or the cutting 
edges will be blunted.

53A
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B: �Hammering in now fits the pin. Just 
visible are the hacksaw cuts indicating 
the best place to reduce the pin length 
without damaging the boss.

C: �Confirms where the pin has been  
cut off.

D: After trimming the pin is now invisible.

Photograph 54 shows the complete 
clamp screw assembly showing the bronze 
nut and the boss now with its 'tommy bar' 
hole and also the bronze pad 54.

Turn a piece of phosphor bronze bar 
down to 0.490 inches diameter and part off 
1⁄8 inch long. Clean off the parting burrs 
both sides. This item will be inserted into 
the buffer hole for the clamp screw to 
tighten against; better than having a steel 
on steel contact at this point. Ultimately 
this can be replaced if desired.

emery cloth. Once lubricated tight spots 
should disappear.

A later modification to the guide pins 
was made by drilling and tapping the 
other end 4BA and turning up an end 
collar 9⁄16 inches diameter recessed 1⁄2 inch 
diameter by 1⁄32 inch deep to fit over the 
end. The collar is countersunk on the 
outside for a suitable 4BA socket screw 3⁄8 

inches long. Photo 55A shows a finished 
and fitted collar. A collar each side will 
prevent the locking jaw assembly from 
sliding out of engagement when the unit is 
out of use.

Photograph 56: I found later that the 
clamp screw buffer also needs this precise 
90º face to its spigot that enters the jaw 
carrier but as it is likely that most will not 
have collets larger than 1⁄2 inch, then soft 

Photograph 55: The two guide pins are 
simple turning and tapping but there are 
two choices of material. Both should be 
precision ground, but can be either 
free-cutting stainless, or silver steel. If you 
have an indoor shop with no condensation 
problems then choose the latter. If you do 
have condensation or similar problems, 
then choose stainless. We have already 
reamed the holes in the clamp block for 
these and the hole for the socket cap 
screw in the jaw carrier. These pins should 
be 111⁄16 inches long and tapped one end 1⁄4 
inch BSF for the screws of which 1⁄2 inch 
long will be adequate. Two spanner flats at 
180º should be milled on close to the jaw 
carrier as in photo 55 which I set at 0.180’ 
AF that a 1-BA spanner fitted nicely. I also 
found on assembly, so will mention it 
here, that the contact face between pin 
and carrier needs to be a precision 90º and 
that by holding the pin in a collet, see later 
photo 56, and facing off 0.003 inches, the 
final assembly proved successful though it 
may be necessary to remove a small 
amount of material from the pins by use of 

53D53B

54

53C

55A55

56
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Table clearance blocks
Setting and repositioning bar
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jaws in the 3-jaw chuck will be the best 
option gripping the 3⁄4 inch diameter

Photograph 57: Return the clamp block 
to the mill and set up as in this photo, in 
order to drill and tap two 2BA holes on the 
cone end top face centrally disposed 
lengthwise to the 3⁄4 inch reamed hole. Use 
a wiggler to locate the axis of the bar, and 
then measure in from the end 3⁄16 inches 
for the first hole and another 1⁄2 inches for 
the second. Tap through and remove 
internal bores.

Photograph 58: Now position the 
clamp screw nut into the bore and with 
the tapping drill make a drill-point-only 
register into the nut in both holes. Later 
these may be enlarged slightly to the full 
3⁄16’ drill point only. A socket grub screw in 
each hole will give a positive location on 
final assembly, but these screws must not 
be screwed tightly on to the nut, or 
distortion of the internal thread will 
surely occur.

I recommend that the vice jaws are made 
from PGFS (Precision Ground Flat Stock) 
as this is a more robust material which, 
should makers of this unit have the facility 
of hardening, may be treated so. I have left 
my jaws plain, having always wondered 
why bench vice jaws are almost always 
made so that these put a usually unwanted 
knurl on any component held in one. 
However my factory made standard 
milling vice has plain-faced jaws like those 
specified here.

I would also suggest that a second set of 
extra-thick jaws is made but from standard 
BMS which suggestion comes from an 

inches centres. This may seem wide 
compared with other vices, but in this unit 
there are additional holes in the sliding 
jaw carrier, which have to be avoided.

Photograph 60: Take one of the pair 
and centralise it on the fixed jaw and drill 
through the jaw but not right through the 
casting leaving a blind hole as in photo 60. 
Make sure that the plate is pressing 
securely against the jaw ledge. Similarly 
the other jaw plate may be centralised on 
the sliding jaw carrier but in this instance 
drill right through. Tap for the holding 
screws 1⁄4 inch BSW, and clear out the jaw 
plate holes to 1⁄4 inch diameter 
countersinking – 1⁄2 inch diameter - one 
side only to suit the socket screw heads 
going slightly beneath the surface.

item in Model Engineers Workshop issue 
Number 166 dated August 2010 – ‘Soft 
Jaws for the Lathe and Mill’ - which I 
recommend obtaining and reading as it is 
very informative.

The nearest available size of PGFS is too 
wide at 21⁄2 inches so 1⁄4 inch needs to be 
machined accurately from one edge 
parallel to the other using a similar set-up 
to photo 35 except that the tenon bar 
should be in the centre table slot and the 
PGFS plate overhanging the table edge so 
that the milling is done with the side of an 
end mill. Adjust the offset from the tenon 
bar with parallel strips of metal as 
required. Both jaw blanks must now be 
squared off accurately at 90º and milled to 
exactly the same length.

Photograph 59: Now set the blank 
parallel to the mill table axis from the setting 
bar and locate the exact centre in both 
directions. Obtain an accurate measurement 
for both the length and width of the jaw 
blank. The horizontal one is most important, 
as the two securing screws drilled from the 
jaw blank will enable the jaw to be used 
either way up; particularly important for the 
thicker soft jaws should you make these, 
Photo 59 explains how your author drilled 
his jaw plates.

Working from this intersection centre 
and drill number 7 diameter (5.1mm) 
remembering to put spacer bars beneath 
the plates to prevent marking your mill 
table. If you are particularly astute the drill 
could be positioned to pass into a table tee 
slot. Alternatively arrange so you drill both 
plates as an identical pair at exactly 4 
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The clamp block and carrier assembly 
can now be tested. It is possible that some 
polishing with emery, mentioned earlier, 
will be required on the slide bars to obtain 
an easy sliding movement when retracting 
the jaw on its release from a component.

It was also found, as suggested in item 
12 that positioning on the lathe was tricky 
though the actual alignment of the fixed 
block was quite easy in that a setsquare 
from the side of the table held against the 
block ledge while clamping was sufficient. 
The clamp block can next be set similarly 
to the workpiece, but both need some 
initial positive location such as a tenon 
projecting below the casting into one of 
the tee slots.

Photograph 61 shows how to line up 
on of the pre-drilled securing holes in the 
fixed block – another good reason for 
drilling these 'size' instead of 'clearance'. 
Now with the 'x' axis locked, the 'y' axis 
can be moved forward and back 13⁄16 inches 
(0.8125 inches) to drill two 'blind holes in 
which to insert plain spigots secured with 
'Loctite' which will protrude below the 
bottom face to locate in the tee slots of the 
mill. I have only drilled these on one side, 
as the setting up alignment will still be 
with setsquare as noted above. The 
amount of projection must be minimal as 
there must be sufficient to allow a strong 
'key' to the upper part of the tee nut, which 
has to clear the projection as well but 
there is also the tee slot chamfer to take 
into the calculation. For my ‘Senior’ mill I 
made this projection 1⁄8 inches.

An almost identical procedure must be 
done on the clamp block though the 
method of holding down is different as in 
photo 62.

Lubrication
Photograph 63: Use grease rather than 
oil that can seep out and make a mess. A 
very occasional requirement for which the 
simple solution is to remove the clamp 
screw and anoint the internal tip, inside 
the nut and along the screw with a small 
amount of lubricant. For the purist who 

desires a 'proper' method, then fit a 2BA 
straight pattern grease nipple into a 7⁄16 

inch diameter flat bottom hole 0.410 inches 
deep, below which is tapped 2BA, which 
passes into the 3⁄4 inch reamed bore (see 
photo 63). I found it a bit fiddly inserting 
the nipple but it can be done and locked in 
with a 1⁄4 inch socket drive having a 7mm 
A/F socket on its end.

Finishing
Photograph 64: (a) The four temporary 
holes at the corners of the locking jaw 
carrier should be plugged with lengths 
of studding (all-thread) and secured with 
'Loctite', the latter allowed to cure and the 
excess carefully milled and filed away to 
leave a smooth face on both sides. The 
corresponding four holes on the jaw face 
of the clamp block should be plugged in 
the same way but be careful that where the 
two upper holes break out externally on 
to the cast face, that your finishing will be 
completely disguised once this is painted.

(b) Before painting, carefully clean all 
cast surfaces with a file, and put a small 
radius on all corners except around the 
bottoms of both bases, the jaw face of the 
fixed block and the jaw face of the clamp 
block which rectangular areas can have 
their corners simply 'broken' – a term used 
in my apprentice days to indicate sharp 
but not sharp enough to cut flesh.

(c) Machine some wood plugs to be a 
push fit in the screw bores and slide bar 
bores of the clamp block. Paint entering the 
bolting holes can be easily cleaned out 
later.

(d) I suggest that paint be applied only to 
cast surfaces with the exceptions of the 
front and back vertical faces of the clamp 
block. The top face (behind the jaw) of the 
fixed block should also be left unpainted to 
match that of the clamp block. All faces that 
contact the mill table should also be left 
unpainted as will the whole of the locking 
jaw carrier assembly. Those surfaces 
needing to be left unpainted should be 
carefully covered with masking tape.
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A further enhancement to this equipment 
is to make a storage box. I made a base 
from 12mm MDF and the sides and lid 
from 6mm MDF with panel pins used to 
hold the basic structure together as 
dowels and having fi tted these, standard 
wood glue forms the 'grip'. When using 
these use a drill of the same diameter as, 
but not smaller than, the pin drilling 
through both components to a depth of no 
more than 1⁄8 inch less than the full pin 
length. This will prevent splitting of the 
thinner pieces of material. I made two 
trays to fi t inside the major box, used for 
special tee-bolts, nuts, washers and the 
tube spanner.

Photograph 66: vice gripping 
lengthwise a ‘Piddington’ extended 
tool-holder from a new batch of standard 
holders as I needed a few more. ■

have one either. Search of internet 
suppliers and Ebay failed to locate a 
singleton, so I made one from a 4 inch 
length of 3⁄4 inch diameter MS bar boring 
one end 1⁄2 inch deep to 0.600 inches 
diameter – that's ever-so-slightly larger 
than the across-corners of a nut. Inserted 
two nuts into the hole and by brute force 
in my bench vice squeezed the sides in 
around the nut, turning the bar between 
each squeeze – blacksmithing without the 
heat! Photograph 65 shows the result 
together with the vice tommy bar, which 
slides into a 5⁄16 inch, reamed cross-hole. In 
passing, forty-plus years ago, I made a 
triangular socket key by this same 
method, to open the access door to my 
home’s exterior electricity meter 
cupboard. Too late I learned a simple key 
could be bought.

(e) Initial trials showed that the clamp 
block has to be securely bolted to the mill 
table with, in my instance on the Senior ‘E’, 
with all four securing bolts on the clamp 
block and all three on the fi xed block. 

See photo 64 from which the bolts on the 
fi xed block are out of sight, but they are 
there. This was the initial test to see how 
the vice would perform. Trial cuts were 
taken on one of those pieces of useful 
metal which when one actually comes to 
use it is frustratingly defi cient on one 
dimension by 1⁄32 inch only! The one 
drawback is that fully tightening all seven 
bolts distorted my machine's table slightly 
and it was diffi cult to move by hand. 
Experimenting by reducing the bolt grip 
may be required later; also on other 
machines. 

Additionally I found that due to the initial 
pattern error mentioned and pictured in 
the test sections 26 and 27, I could not get 
either an open end or ring spanner 
conveniently on to the 3⁄8 inch BSW nuts, 
standard on the Senior ‘E’ mill. I therefore 
adopted 5⁄16’ BSF and had to make some 
special T-nuts and studs to suit the 
commercial hexagon nuts I had in stock. 
THEN the only spanner I had that fi tted 
these was an open-end marked 1⁄4W. My 
comprehensive 56 piece socket set didn't 
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There are those among us who are 
satisfied to be in a model engineers’ 
workshop community that enjoy 

finding a part of an accessory or assembly 
and finishing it off by finding or making 
the missing parts. This practice is also a 
useful way of developing and practising a 
broad range of engineering skills and at the 
same time introducing new methods and 
facilities in a model engineering workshop. 

There are a number of opportunities that 
arise to acquire parts to complete 
accessories, and in this project, which 
builds on an old part from an original 
Myford Taper Turning attachment. It is 
amazing what can be purchased by simply 
visiting boot fairs, farm sales, ex-MOD 
sales of second hand machine tools and of 
course advertisements for sale or wanted 
items in the Model Engineers’ Workshop 
and Model Engineer magazine. Second 
hand machine tool suppliers often have 
parts available to complete a machine tool 
accessory that never reach the light of day. 
They are tucked away behind the larger 
machine tools and with a bit of ferreting 
can end up being a useful starting point 
for providing a very interesting project. 

If we need a taper turning attachment 
urgently or for that matter any other 
accessory for a Myford Lathe then it is 
prudent to contact Myford themselves 

(ref. 1). Photograph 2 shows a new 
Myford taper turning attachment on a 
Myford Super 7 lathe. This and other 
photographs have been kindly provided by 
a member of the model engineering 
workshop community. You will note this is 
green in colour which distinguishes it from 
my ML7 lathe which is painted grey, any 
photos of the green machine are of the S7 
and intended as an additional aid. It is my 
understanding that the Myford taper 
turning attachment is similar on all series 
7 Myford lathes although there is a 
nominal 6 inch design and a 12 inch taper 
turning attachment. 

The search
If, however, you get pleasure from 
searching for old second-hand 
components to extend your range of 
workshop accessories, then a visit to a 
second hand machine tool company can 
be fruitful and worthwhile. There are 
number of these that regularly advertise 
in Model Engineer and Model Engineers’ 
Workshop magazines. Today eBay 
provides a very useful source without 
leaving our workshop environment, 
a component delivered direct to your 
home by post or carrier. Of course let’s 
not forget we may already have chosen 

   Taper Turning Attachment
Adding New to Old
Alan Hearsum machines the missing parts for an old 
accessory that could be adapted to fit many types of lathe.

This article introduces the 
concept of adding new to old and 
in this case making a complete 
taper turning attachment as 
shown in photo 1. In essence the 
attachment is simply a dovetail 
slide that can be set to various 
angles. A sliding block on the 
dovetail is temporarily attached 
to the cross-slide and the cross-
slide feedscrew is remove. As 
the saddle traverses the lathe 
bed, the cross-slide modes in and 
out, following the taper set by the 
attachment.

1

2

The author's taper turning attachment.

A new Myford taper turning attachment.

a project in adding new to old by saving 
a component when clearing out the 
workshop. We may say “I must get around 
to doing something with this or that 
before it ends up in the scrap bin”. 

Recently I refurbished a Myford ML7 
lathe, which is from where the taper 
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turning cast iron bracket emerged. The 
original old Myford taper turning 
attachment was fi tted with this 12 inch 
long bracket attached to the lathe bed with 
four ¼ inch BSF socket head cap-screws. 
From time to time these brackets do come 
up for sale from ref. 2 (photo 3). Equally 
if you have already obtained all the other 
components for a taper turning 
attachment, then the bracket can be 
fabricated from Bright Mild Steel fl at 
sections (BMS) using Allen cap-head 
screws without the need for the welding 
which can easily cause distortion to a 
fabrication. Plans can be downloaded for 
the fabrication from the internet (ref. 3). 

Hemmingway Kits (ref. 4) provides 
another alternative, whose kit uses 
aluminum castings and other materials for 
the completion of a taper turning 
attachment Mk2 (photo 4).

can have a wood plug driven into, to use 
to check the arc of the slots in photo 6. 
You will note in photo 1 that I have used 
Allen screws and not hexagon head screws 
to provide more freedom in tightening 
the swivel plate to the bracket (photo 5). I 

Adding new parts to 
the cast iron bracket
Photograph 5 is the bracket removed 
from my ML7 lathe held in a bench vice. 
The two holes on the bottom left of the 
photograph (one in view) are already 
tapped 4BA and hold a clear plastic visor 
positioned on top of a metal bridge. This 
allows the visor to reach out over the swivel 
plate and protects and partially magnifi es 
the degree taper markings (photo 6). 
Two pairs of holes tapped ¼ inch BSF in 
photo 5 coincide with slots in the swivel 

3

4

The underside of a bracket.

The Hemingway Mk2. Taper turning 
attachment.

5 6

The author's recycled bracket. The magnifying visor is at bottom right.

Fig. 1

plate (photo 7) taken off a Myford Super 
7 lathe. Figure 1 details the swivel plate 
I made, with the holes around the centre 
line slightly off centre. I am not sure what 
the remaining holes are for, other than the 
hole near the centre of the casting which 
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have included a micro adjustment setting 
component (fig 4) which gets in the way of 
using a spanner to tighten the original hex 
headed screws. I could of course tighten 
hexagon heads using a socket spanner 
without interference, but it is not the sort 
of tool normally used on old machine 
tools. An alternative could be to use an 
aluminum indexable handle purchased 
from ref. 2. These are used now on many 
small machine tools and I have used one 
to tighten the saddle to the lathe bed, see 
photo 1. The cast iron bracket, scraped to 
remove dirt and loose rust and ready to 
receive the working parts of the attachment, 
is shown in photo 8.

The swivel plate
The original Myford swivel plate was a 
casting with an integral machined dovetail 
slide. I could have purchased a block of 

11

7

9

12

8

10

Set up for engraving graduations.

The swivel plate from a S7.

Marking out for the slots and graduations.

The finished graduations.

The cleaned up bracket.

Marked out for the centre hole.

cast iron, but BMS seemed to be a more 
practical alternative to save on excessive 
machining. The fabrication comprises a 
long dovetail screwed to the swivel plate 
base (fig 1). It was made from a 12 inch 
long piece of 3⁄8 x 3 inch BMS flat and from 
College Engineering Supply (ref. 5) with 
other steel sections and a cast iron block 
needed to complete the taper turning 
attachment. The steel was draw filed on 
its surfaces to remove any ridges or burrs. 
The edges of the steel had their corners 
‘broken’ with a file. 

Photograph 9 shows the marking out of 
the arc of the slot drilled holes with a 
paper transfer glued in place taken from a 
photographic copy of the degree 
graduations. Photograph 10 provides 
shows the position of the centre punch 
mark prior to drilling, on the centre line of 
the plate, from which the two arcs are 
drawn with an engineers trammel. Four 

pilot holes were also drilled to allow for 
tapping ¼ BSF later to fix the 2 x 3⁄8 x 9¼ 
inch BMS flat that would have a 60 degree 
dovetail machined on it in situ. The centre 
hole was drilled 3⁄8 diameter and when 
joined with the a dovetail piece (fig 2). I 
made a countersunk flat bottomed hole 
using an end mill ¾ dia x 3⁄16 inch deep in 
to provide the aperture for a turned 3⁄8 BSF 
setscrew. This has a 5⁄8 dia x 0.186 inch 
deep head, as shown in fig 1. 

The two drilled holes and the centre hole 
initially provide a method of holding the 
swivel plate to a rotating table with 3 x M6 
tee bolts and washers. Photograph 11 
shows the set up. The rotating table is 
fixed to the cross-slide on a Drummond M 
lathe with tee bolts. In the photograph is a 
Clarke vertical milling machine, 
permanently fixed to the rear of the bed of 
my lathe. This addition to the lathe 
featured in a Model Engineer magazine. 
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13 14

The sliding block in place on the fi nished swivel. Machining the dovetails in the sliding block.

Fig. 2

A cast slide 
block fi tted with 

a pivot pin.

15

10
.1

7

14.24 >>>-> >Bed

A myford slide 
showing the 
offset dovetail.

16

Piggy backing on the milling machine is a 
wood router which I use as a temporary 
arrangement for high speed work. The 
collet holds a solid carbide 3⁄8 inch 
engraving cutter purchased from Arc Euro 
Trade. As a test, with the cutter above the 
work, the rotary table is turned one degree 
at a time to see if it follows the paper 
transfer in photo 9. The actual machining 
commenced from the centre line of the 
plate, feeding the cutter towards the slot in 
one pass of the tool. The tool was lifted up 
from the work piece using the milling 
machine controls. One degree gradation 
was rotated, the tool depth reset and a 
similar procedure adopted until all the 
gradations were machined, varying the 
length of cut on ½, 1 and 5 degree 
segments as shown in photo 12.

The cast iron slider block
Before machining the dovetail the slider 
block was made from a cast iron billet to 
fi nish 3 x 7⁄8 x 3½ long (fi g 1). The block was 
machined on all sides in a milling machine. 
Four corners were rounded as shown in 
photo 13. A dovetail was cut in the block 
by fi rst machining a square slot to remove 
the majority of metal to a depth of 0.378 
inches then fi nishing with a dovetail cutter 
(photo 14). Photograph 15 shows the 
slider block of an original unit in position 
on the dovetail attached to the swivel plate. 
Note the offset of the dovetail to centre 
the block. The gib strip (fi g 1) is 3⁄8 x ½ x 33⁄8 
inches with a 60 degree bevel edge. This 
means the overall width of the dovetail in 
the slider block at its largest dimension is 
2.145 inches. A ½ inch BSF hole is drilled 
and tapped centrally in the top of the 
slider block. The fi rst thread on this hole 
is relieved so that the collar on the pin fi ts 
fl ush (photo 16). The pin will be dealt with 
later. Three holes are drilled and tapped 
2BA for the gib adjusting screws and 2BA 
locknuts fi tted.  The block in photo 16 is 
an original cast component from a Myford 
super 7 lathe.

To be continued...
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A good while ago, my father passed 
on to me a ‘basket case’ Westbury 
Seal four-cylinder IC engine. All 

the castings, including the head and block, 
had been carefully mille out of the solid, 
but the project had been abandoned 
by the builder at the half-way point for 
some reason. Looking through the bits, 
I decided to start by trying to recover 
the rusty crankshaft – if that was okay 
then it was probably worth trying to 
finish the engine. I used the electrolytic 
method, with a battery charger and a 

acid, but in the end I found that cheap cola 
worked well, albeit very slowly, taking 
several days to clean up an old two-part 
die holder, for example.

One thing I learned was that rust has 
much greater volume than the unoxidised 
metal – it is loose, flaky and puffed up with 
water. This means that even 
unrecognisable items can be almost 
miraculously restored by rust removal. 
The big problem is that all the methods I 
found involved either nasty chemicals or 
very slow action – or had other 
disadvantages (like the hydrogen 
embrittlement of electrolysis, not to 
mention the issue of having a bath 
bubbling hydrogen and oxygen into the 
air…)

So, finally, to the point. After seeing 
Evapo-Rust recommended on the ME 
forum, I decided to find out more. The 
online claims were surprising, it was not 
only effective and rapid, but it was also 

bath of caustic soda. I’ve since discovered 
washing soda is equally suitable and less 
dangerous! The result was good, with 
only minor pitting that would not prevent 
me using the crankshaft – at least for a 
motor that would only run occasionally 
and do little work. I’ve since discovered 
that the process can cause hydrogen 
embrittlement, so, perhaps it wasn’t the 
best choice for a crankshaft.

To round off this story, I salvaged many 
parts – and also discovered that the 
electrolytically cleaned parts could rust in 
minutes unless rapidly dried and oiled. 
On assembly, I discovered that the 
builder had bulked up the big ends with 
bronze bushes – with the result that they 
fouled the crankcase. The engine remains 
in bits until I get around to making new 
piston rods.

I followed on by trying chemical 
approaches to rust removal. The more 
aggressive ones use brick cleaner – strong 

Evapo-Rust
Neil Wyatt tries out a different approach to rust removal.

I am possibly more fortunate 
than many, as I have a well-
insulated workshop. The 
investment in time, polystyrene 
and polythene paid off and I 
do not have to spend my time 
fighting condensation and rust. 
That said, there are occasions 
when I find myself faced by 
something that looks more like 
a misshapen rotten twig than 
a useful item, and so I have 
experimented with various 
approaches to rust removal over 
the years.

4

2

3

1

Into the bucket with them!

The towball’s back plate.

Lightly rusted tinsnips.

A rusty towball.
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non-toxic. Evapo-Rust is a well-known 
American product but isn’t as familiar to 
folk in the UK. After a chat with the 
European distributor of Evapo-Rust, Aris 
Petitsas of Maveric International, a sample 
was on its way for me to try.

The sample arrived in a big plastic 
container, it is a pale yellowish liquid with a 
relatively faint smell. I decided to try it out 
on a tow ball that had been under a bush in 
the garden for several years, a rubber cover 
had given the ball some protection, but the 
backplate was thoroughly rusty (photos 1 
& 2). One of my step-lads contributed a 
rusty pair of tin-snips (photo 3). I dropped 
them into a bucket and covered them with 
Evapo-Rust (photo 4). To my surprise, 
within a few hours most of the rust 
appeared to have gone, but my plan was a 
24-hour soak so I didn’t properly inspect 
then until the next day.

The results were good as can be seen 
from photos 5, 6 and 7. It seems that the 
process is so gentle that the carbon from 
high-carbon steels that is in the rust layer 
accumulates on the steel, and has to be 
wiped off. I washed and oiled these parts 
afterwards, but I have learned that 
evaporust can be use as an anti-rust 
coating. This means that instead of 
washing the parts, you can just let them 
dry and don’t have to worry about rapid 
re-rusting but do wash off the Evapo-Rust 
before painting bare metal..

I hadn’t particularly planned to do any 
more trials, but I took pity on some rusty 
boot-sale clamps, and also a g-clamp and 
home-made toolmaker’s clamp that had 
been greatly abused when brazing and 
welding. I didn’t take a ‘before’ shot, but 
photo 8 shows they came up a treat.

Last weekend I was doing some work on 
the car, and pulled out everything I could 
find failing to find a small 8mm socket. I 
even went though my old toolbox, which 
at one point had two inches of water in it, 
it. The box was full of old sockets and 
other bits, from the totally rusty to the 
simple tarnished. I sorted the actual tools 
from the old spark plugs, cylinder bolts 
and GOKW and dumped them in the bath. 
Photograph 9 shows the various bits 
after just three hours. If my wife is reading 
this, they are on one of MY old towels!

On a roll, I found a couple of old nail 
pullers, completely brown with rust, and 
threw them in. Not only did they come up 
nicely (photo 10) but I discovered that 
one of them was made in Cannock, not far 
from here in South Staffordshire (photo 
11). The lads are now regularly supplying 
me with rusty screwdrivers and the like 
and the original gallon or so of Evapo-Rust 

Compared to electrolytic removal, it is 
much less messing about and there are no 
nagging doubts about hydrogen 
embrittlement. Perhaps the biggest plus 
here is that you don’t get that almost 
instant return of rust that happens to some 
electrolytic cleaned steels.

That leaves a comparison with my 
cheap-cola alternative, in which case the 
big difference is the rate at which 
Evapo-Rust works – it takes hours when 
the fizzy pop approach takes several 
days.

I found one unusual after-effect of 
Evapo-Rust, it’s that treated items have a 
slightly sticky feel due to the film left 
behind. As this is an effective anti-rust 
treatment, I’m not complaining and it is 
easily washed off – but in this case I would 
suggest oiling or otherwise treating the 
item to stop the clean surface rusting 
again.

More details can be found at evapo-rust.
co.uk, it is easily obtained in the US and 
Canada but it can be a little difficult to find 
it in the UK; google Evapo Rust UK or look 
at Frost Auto www.frost.co.uk ■

is still going strong. When it eventually 
wears out (it turns black), I will certainly 
get some more.

So you have probably realised I am very 
pleased with Evapo-Rust’s performance, 
but it’s worth explaining why it is different. 
Instead of being acid or alkali-based, 
Evapo-Rust relies on a chemical process of 
‘selective chelation’. My school chemistry 
tells me that this means a large molecule 
that grabs hold of metals and holds them 
in solution. Evapo-Rust bonds to the iron 
in rust, but not in steel and it does not 
attack plastic, brass, aluminium and other 
metals or glass. It does dissolve light films 
of grease and oil (they recommend 
cleaning off heavy grease coatings) and I 
did notice that it got quite a lot of non-rust 
gunk as well as removing the rust.

The product is non-toxic and 
biodegradable (I have the material safety 
data sheet), and can be disposed of down 
the sewer without ill effects. This is a 
major benefit over the strong-acid based 
rust treatments – I’d far rather have a 
gallon of it slopping about in a corner of 
the workshop.

6

8

10

5 7

9

11

Anti-shake washers on these nuts  
were invisible before treatment.

I wish I had taken a before shot  
of these clamps…

It was nice to find one of them 
was made locally.

High carbon steel comes out a grey colour. The snips came out as good as new.

A random selection of small rusty items 
after three hours in the solution.

A couple of old style nail pullers, 
previously thick with rust, one of  
them still has a bit of paint!
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                          We regularly ship worldwide
                                               Please contact us for stock levels and more technical detail 

 All of our prices can be found on our web site:

GOL®matic
M a s c h i n e n b a u

•Table – 500
   x 150mm

•Z axis –
  280mm
•Speed –
  140-3000 rpm
•Power – 1.4 KW

•Table – 500 x 200mm 
•Z axis – 280mm  •Speed – 140-
   3000 rpm  •Power – 1.4 KW

•Table – 450 x 160mm
•Z axis – 320mm

•Speed – 365-1800 rpm
•Power – 250 W

•Centres – 500mm •Centre Height – 200mm
•Speed – 100-1800 rpm  •Power – 0.75 HP •Table –

 420 x 160mm
•Z axis – 300mm

•Speed –
 100-3000 rpm

•Power – 1.5 KW

•Centres – 600mm
•Centre Height – 135mm
•Speed – 30-2300 rpm
•Power – 1.4 KW

Precision European made machine tools for the discerning engineer!

MORE MACHINES AND ACCESSORIES ON LINE

PRO Machine Tools Ltd.
17 Station Road Business Park,  Barnack, 

Stamford,  Lincolnshire  PE9 3DW

tel: 01780 740956 •  fax: 01780 740957
email: sales@emcomachinetools.co.uk

•Centres – 300mm
        •Centre Height – 52mm
               •Speed – 250-2000 rpm
                        •Power – 250 W

TECO 
Mill 

VF400

Ceriani 
Mill 
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403

TECO Lathe MD 200
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•Centre Distance – 600mm
•Centre Height – 135mm
•Speed – 30–2300 rpm

•NCCAD  •Power – 1.4 KW

                    Wabeco
CNC Lathe CC D6000E

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

Wabeco Lathe 
D6000E

Ceriani Lathe David 203

ACCESSORIES
Lathe Chucks, Drill Chucks, Tipped 
Tools, Boring Bars, QCTP, HSS Tools, 
End Mills, Slot Drills, Machine Vices, 
Clamping Sets, Slitting Saws, Arbors, 

Boring Heads, Radius Mills, DROs, 
Rotary Table, CNC fi ts, Collet Chucks, 

Collet Sets, Flanges, Face Mills, 
Shell Mills and Much More...

 warrantywarra5year

RO Machine Tools Ltd

L

PR

•Speedd 25500 200000 rpm

hihi

LINE

RO M hi T l Ltd

            •Speedd –– 250-0-20000 rpmp
             •Poowewer – 252500 WW
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 warrantywarra5year
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When I read an article in MEW 
regarding tangential lathe tools 
(ref. 1), I thought, what a good 

idea, how ingenious, I’ll make a couple. 
I then thought, how do I hold the piece 
of steel to accurately cut the 12-degree 
angled slot for the piece of tool steel to 
sit in? I then remembered the vices which 
came as part of the deal when I bought my 
Naerok RDM 350 Milling machine about 
25 years ago, and which had been tucked 
away under the bench and never used. 
I’ll say more about the milling machine 
later. Along with lots of slot drills and end 
mills came three vices, two of which were 
the angle type, one large and one much 
smaller, both new. The larger one, made 
in Taiwan, or so it says on the casting, 
had more potential but the casting was 
poor, fl ash still remaining on the base, so 
I thought I would clean up the casting with 
the angle grinder, ready for use. It is said 
I easily get side tracked and this might be 
true, as whilst removing the fl ash with the 
grinder I had yet another bright idea. Why 
not ‘true up’ the base casting to the vice 
jaws, so that they are both at right 

the same fi xing arrangement as used on 
the fi rst one, and importantly it wouldn’t 
take up much space.Photograph 3 shows 
the end product. As the plate needed to be 
threaded and rigid to hold the vice secure, I 
used a piece of 6 x 300 x 300mm black steel 
plate. After fi rst making sure that the plate 
was fl at, or near enough, I used a large 
square to check that it had been cut square. 
Then, using a long straight piece of steel, I 
scribed marks diagonally corner to corner, 
to establish the centre point. Once that was 

angles, one to another? I thought 
once carried out, all I would have 
to do in future was to line up the 
base with the milling machine 
table using a try square instead of 

the usual dial indicator method, which 
whilst accurate, is time consuming and 

tedious (photo 1). 
By this time, making the lathe tools had 

moved somewhere much further down the 
list of things to do. Having got the angle 
vice base sorted, I then found that the 
base’s cast lugs didn’t line up with milling 
machine table slots. To solve this problem I 
made an adapter plate (photo 2). Later, 
when I actually got round to making the 
lathe tools which were the original task, I 
thought how much easier it would be if I 
had a universal vice. Once before I had 
looked in tool/machinery dealers 
catalogues and did consider buying a 
universal vice. However, space is 
becoming a premium in my workshop, so I 
had the idea of making another adaptor 
plate, which would give me similar 
facilities to a universal vice, although less 
accurate. My idea was to make a rotary/
disc type adaptor plate, so that I could 
mount my larger angle vice on to it, using 

An Angle Vice  
    Adaptor Plate
Ted Fletcher combines tilt with spin for a more useful milling vice.

1

2

3

The original vice with the base trued up.

The 
author's 

fi rst 
adaptor 

plate.

The rotary adaptor plate.

The Rotary Vice.
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established, I used a sharp centre punch to 
mark the centre and with the aid of a pair 
of dividers scribed a circle 250mm in 
diameter. 

Using the centre point once again, I 
marked out for two slots each 10mm wide, 
on opposite sides to one another. The 
dividers were set to 90, 95 and 100 mm 
and three lines were scribed out all to 
touch the diagonal lines, giving the 10 mm 
slot I wanted (photo 4). With the slots 
marked out, I made a chain of centre punch 
marks on the 95mm line, to enable me to 
chain drill along the curvature to form the 
slots. I chain drilled the holes overlapping 
one another in the usual manner, and then 
spent the next three hours with a fi le. I 
quite like fi ling, I feel that I am achieving 
some thing, it’s almost like seeing plants 
grow before your very eyes. Having got the 
slot job completed, my attention turned to 
cutting the corners off the plate to form a 
rough circle (to ultimately form a disc). 
Initially I considered using the band saw, 
but dismissed this idea as being too 
risky, and dangerous. So, I waited 
for the next ‘Tech College’ model 
engineering night and, using 
their powered guillotine, I 
carefully cut the corners off 
the 6mm plate fi rst 4,8,16,32 
etc, until a very rough circle 
was formed (photo 5). For 
those without such facility 
as a power guillotine, they 
could use the slow but sure 
hacksaw or chain drill 
method, as I did when 
making the slots.

Back home once again in the 
workshop, and using four spacers 
below the plate I clamped it fi rmly to 
the milling machine table. Then using 
another of my home made gadgets, a 
centre locater, actually a hardened and 
ground piece of Silver steel with a fi ne 
point. I put the centre locator in a drill 
chuck in my milling machine and adjusted 
the table so as to locate the disc centre. 
Once the centre was located I locked up 

welded the adapter to the plate, in two 
places. Turning the piece at a very slow 
speed, a 250mm disc was quickly formed 
on the 6mm plate (photo 6). While the 
newly formed disc was still in the chuck, I 
turned away the weld, and released the 
stub from the disc. 

For those readers with a larger lathe, it is 
possible to bolt the adapter disc onto their 
lathe faceplate, instead of using my 
welded hexagon bar method. To do this, 
spacers will be needed behind the disc, to 
ensure that the tool doesn’t cut into the 
face plate. Back the home in the workshop 
again, the vice was carefully positioned on 
to the disc so that I could mark out vice 
fi xing holes, vice to disc.
Once these positions were established 
I scribed around inside the lugs, centre 
punched the hole positions and drilled the 
6 holes, tapping them with a 12mm thread, 
as I intended use the original 12mm cap 
head Allen screws from the fi rst adapter 
plate. As 6mm plate is quite thin for 12mm 
threads, it is important that the threads are 
made square and true, so once the hole 
was drilled I put the taper tap in the mill 
and pulled it round by hand, until a thread 
was formed. I then continued using the tap 
wrench. It is slow work, but accurate and 
ensures that the threads are straight and 
true. To position and locate the disc on to 
the milling machine table I made a small 
two diameter-locating adapter (photo 7). 
The adapter is a tight fi t in the 20mm hole, 
and is slightly shallower (by 0.1mm) than 

the table, exchanged the centre point for a 
20mm slot drill and milled a hole in the 
centre of the plate. Fortunately, I had a 
short piece of 30mm across fl ats hexagon 
bar to hand, I put the bar in the three-jaw 
chuck and turned it down so that it made a 
very tight fi t in the 20mm hole. I then Mig 

4

6

5

7

Another view highlighting the scribed marking out.

Turning the edges of the plate.

The plate very 
nearly clipped 

circular.

The locating 
adaptor.
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Versatility for Milling Vice

Autumn 2015

good thing about this particular machine 
is you don’t lose your register when the 
column is moved up and down, unlike 
many other bench top milling machines on 
the market. The head and column move 
up and down as one, the column passing 
through a hole in the bench. 

greater accuracy to be obtained when 
setting up milling jobs in the future. 
Having got that off my list of things to do 
(photo 9) I got around to making yet two 
more. ■

Footnote: For those readers with a Naerok 
RDM 350 milling machine, George Turner 
wrote a series of very good articles in 
Model Engineer in 1989 on modifi cations 
he made to his machine (ref. 2). I 
recommend George’s ideas to any other 
Naerok 350 owners. Over the years I have 
fi tted: a home made power cross feed with 
forward and reverse, fast traverse, and 
speed control; a fl ywheel below the quill 
pulley trying to get an even smoother fi nish 
on my work; a pre owned inverter; three 
phase motor and a digital readout. The 

the 6mm disc. When it is positioned on the 
milling machine, ready for cutting, and the 
slot bolts are tightened up into the tee nut 
below, I can nip up the adapter bolt and 
that makes every thing even more secure 
when milling. The head of the adapter can 
be any size. Mine happened to be 30mm, 
as that was the length of a short piece of 
bar end that I had in the ‘might come in 
handy box’ at the time. Whilst the whole 
arrangement will never be as accurate as 
a proper universal vice, nevertheless it 
has already proved to be useful and, most 
important, easy to store.

Later, when having a second look at the 
disc, it occurred to me that by mounting 
the disc in my rotary table/dividing head, I 
could use a sharp lathe tool to scribe 
degree marks around the perimeter, as 
shown in photo 8. This would enable 

  
1.  Michael Cox, A quick and easy 

tangential tool holder, Model 
Engineers’ Workshop, Issue 179, P44

2.  G.F.A.M. Turner, A Man & His Mill, 
Model Engineer, Issues 3841, 3843, 
3845, 3847.

REFERENCES

8 9

The graduations on the rotary plate. The vice fi tted to the rotary plate.

DON'T MISS THIS GREAT ISSUE - SEE PAGE 25 FOR OUR LATEST SUBSCRIPTION OFFER

        In our
Next Issue Coming up in issue 234

On Sale 9th October 2015

Pete Worden and his Hardinge Lathe

DESIGNING 
SPRINGS
A practical 
guide from 
Linton 
Wedlock

Geoff Walker 
adds rack feed 

to a vintage 
Drummond lathe
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SOCKET SCREWS
Cap. Csk. Button. Grub. Shoulder
METRIC. BA. BSF. BSW. UNF. UNC

Hexagonal & Slotted Screws Nuts & Washers.
Dowel & Spring Pins. HSS Taps & Drills. Draper Tools.
NO MINIMUM ORDER • PROMPT SERVICE

Special Offer *** Workshop Discount Pack ***
30 different packets of socket, hex, and slotted screws

Pack 1. BA.................2BA to 8BA
Pack 2. Metric ...........M6 to M2

Catalogue value of pack is over £50.00
Each pack on offer for only £24.95 + £2.95 p&p 
   Order today and benefit from a very  
   useful stock of screws in your workshop!
You will not be disappointed • Refund Guaranteed

www.emkaysupplies.co.uk
Email: emkaysupplies@talktalk.net 

• Tel: 01634 717256   •
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Remap is a charity
that helps children
and adults with
disabilities to achieve
greater independence
and enjoyment of 
life’s opportunities.

Our volunteers make
special one-off pieces
of equipment and
everything we do 
is given free to our
clients.

Join us 
and use your
skills to help
children and
adults

Find out more at 
www.remap.org.uk 
email: 
volunteer@remap.org.uk 
or telephone 
0845 1300 456

Registered Charity Number 113766
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26" x 2" x 18g

geared bench rolls

£450

£245
Viceroy buffer

Myford 
Super 7

£2450

newnew

Just a small selection of our current stock photographed! 
We are currently seeking late `Myford Super 7B´ & `Super 7 large boré  model lathes!

PLEASE PHONE 0208 300 9070 TO CHECK AVAILABILITY OR TO OBTAIN OUR LIST
DISTANCE NO PROBLEM!  •  DEFINITELY WORTH A VISIT  •  ALL PRICES EXCLUSIVE OF VAT

  Boxford Little Giant toolpost 
grinder

              144 Maidstone Road, Foots Cray, Sidcup, Kent DA14 5HS
 Telephone: 0208 300 9070 - Evenings: 01959 532199 - Facsimile: 0208 309 6311

www.homeandworkshop.co.uk  •  sales@homeandworkshop.co.uk
        Opening Times: Monday-Friday 9am-5.30pm - Saturday Morning 9am-1pm
           10 minutes from M25 - Junction 3 and South Circular - A205

Wadkin
 AGS 10”
  saw bench £950

Dronsfi eld
Eagle 4W surface grinder

£1725

Raised Raised 
 Centre  Height !  Centre  Height ! 

£950
       Myford ML 7
         + fi tted
capstan attachment

£170
new!  new!  

Precision Stanier 55mm machine
                    vice from New Zealand               

Tooling Tooling 
   for sale!   for sale!

MYFORD Super 7B

Beautiful!Beautiful!

      Elliot
    Junior
Omnimill
+ inverter
 28" x 7"

T £
SHIPPING 

WORLDWIDE

£1650>

  Harrison
    vertical
        mill

£725

>

DP / MOD gears Just  arrived!Just  arrived!

eacheach
£15>

£3450

Scheppach
Basato
4 saw

£3950

£2950

Boxford 280
         (long bed) lathe

£2750
Myford Super 7B

3½” x 31”
rare long bed

New even easier to use Web site!New even easier to use Web site!

   Sylvac 
1 metre vernier boxed !boxed !

£495

>

£425

>

Duplex D26
1PH toolpost
grinder

HOME AND WORKSHOP MACHINERY

Boxford 8"
high speed 
shaper +
vice / tool

Clarke 500
(110V) strip heater

Micrometers
0-16"/

300mm

£450

£645

240 volts240 volts

£425

Burnerd collets (both types)+chuck

Various!Various!

Colchester
Triumph Fixed Steady

BRL mower
grinding
machine

£1850
£49
each

>

Myford Super 7B
                 + Sino DRO & Tesla

£3950

£425

>

Myford ML7/ 
Super 7 Rifl e/ 

Bridge bed felts

  MYFORD GENUINE PARTS
 Running out fast!  Purchased from Nottingham

Check the web site for full list!

Harrison M300 lathe £3950

>

               New 18” x 6”
        ground compound  table

Tom Senior
 M1 mill

Very Very 
  nice!  nice!

£3250

£1950Boxford 10.20 lathe

>

Denford
Viceroy GB lathe

£1250

£125

>

Weiler lathe + collets

     Myford 254
Plus + vast tooling

Very nice!Very nice!

240 volts240 volts

£3950

>

£1175
Emco F1 
Woodworker/ 
router 

''as isas is''

>
>

• 31/2" Jenny 
Lind chassis
+ boiler parts. 

£425 

• 31/2" RobRoy 
chassis, 

castings, plans 
etc. £475

Special
5 for £20>

Warco
1327GHA
61/2"  x 40" 
+ tooling £1950

>

  WD-40 

£20
     each

>

Centec
2B vertical/
horizontal mill

£2250

>

Avery
hardness tester

Harrison L5 lathe

Scripta 
grinder

Myford 254 
Plus taper 

turning att.

Colchester Student lathe

ReductionReduction
NOW onlyNOW only

£245 to Clear£245 to Clear
Emir beech bench

Tripus (German)
on/off switch 

£90

>

Bisley draw sets

Various!Various!

£425

> £475

>

  Baileigh
AP5; 5Ton press

£65
each

£295

£345
Q and S  6“ hacksaw

£4950

J & S 540P 
surface 
grinder

£1625

>

£325 £950>

£1200

 Angle plates +
  surface plates

>




