
 HOW TO IMPROVE THE ACCURACY OF YOUR CROSS VICE   TAPER TURNING USING BALL CENTRES  
 INDEX TO ISSUES 309 TO 320   UPGRADE - MAKING A NEW TOPSLIDE FOR A SHERLINE LATHE  
 MAKE A HYDRAULIC PRESS BRAKE - PLANS FOR A LARGE CAPACITY FOLDER   BANDSAW: TIPS 

AND TRICKS TO GET THE MOST OUT OF THIS INVALUABLE TIMESAVER   BEGINNERS’ WORKSHOP: 
WHEEL AND SHAFT PULLERS   PLUS ALL YOUR REGULAR FAVOURITES!

THE MAGAZINE FOR HOBBY ENGINEERS, MAKERS AND MODELLERS  DECEMBER 2022    ISSUE 322    WWW.MODEL-ENGINEER.CO.UK

INSIDE THIS PACKED ISSUE

No. 322
Tweaking shop made gears for performance.

DLSR or phone? Either 
way our tips will help 

you take better pictures 

How to make your angle 
vice even more capable

HIGH RATIO BEVELS:

WORKSHOP 
PHOTOGRAPHY

A VERSATILE VICE

We visit the 
Midlands Model 
Engineering 

major event for the 
hobby since Covid

DEC. 22

MMEX 2022

FREE
INSIDE
RAILBOOKAZINE





3December 2022

   On the 

Editor's BenchEDITORIAL 
Editor: Neil Wyatt
Designer: Andy Tompkins
Publisher: Steve O'Hara

By post: Model Engineers' Workshop,
Mortons Media Group, Media Centre,  
Morton Way, Horncastle, Lincs LN9 6JR
Tel: 01507 529589 Fax: 01507 371006
Email: meweditor@mortons.co.uk
© 2022 Mortons Media ISSN0033-8923

CUSTOMER SERVICES
General Queries & Back Issues
01507 529529
Monday-Friday: 8.30-5pm 
Answerphone 24hr

ADVERTISING 
Group advertising manager: Sue Keily
Advertising: Angela Price
aprice@mortons.co.uk Tel: 01507 529411
By Post: Model Engineers' Workshop advertising,
Mortons Media Group, Media Centre,  
Morton Way, Horncastle, Lincs LN9 6JR

PUBLISHING
Sales and distribution Manager: Carl Smith
Marketing Manager: Charlotte Park
Commercial Director: Nigel Hole 
Publishing Director: Dan Savage
Published by: Mortons Media Group,  
Media Centre, Morton Way, Horncastle,  
Lincs LN9 6JR

SUBSCRIPTION 
Full subscription rates (but see page 54 for offer): 
(12 months 12 issues, inc post and packing) - UK 
£56.40. Export rates are also available - see page 
46 for more details. UK subscriptions are zero-
rated for the purpose of Value Added Tax.
Enquiries: subscriptions@mortons.co.uk

PRINT AND DISTRIBUTIONS 
Printed by: William Gibbons & Son, 
Wolverhampton 
Distribution by: Marketforce (UK) Ltd, 3rd Floor, 
161 Marsh Wall, London, E14 9AP 0203 787 9001 
 
EDITORIAL CONTRIBUTION
Accepted photographs and articles will be paid for upon publication. Items we 
cannot use will be returned if accompanied by a stamped addressed envelope, 
and recorded delivery must clearly state so and enclose sufficient postage. In 
common with practice on other periodicals, all material is sent or returned at 
the contributors own risk and neither Model Engineers' Workshop Magazine, 
the editor, the staff nor Mortons Media Ltd can be held responsible for loss 
or damage, howsoever caused. The opinions expressed in MEW are not 
necessarily those of the editor or staff. This periodical must not, without the 
written consent of the publishers first being given, be lent, sold, hired out or 
otherwise disposed of in a mutilated condition or, in any unauthorised cover 
by way of trade or annexed to or as part of any publication or advertising . 
literary or pictorial matter whatsoever.

This issue was published on November 18, 2022.
The next will be on sale on December 23, 2022. 

 www.
thedanny.co.uk  

Don't forget to vote in the Stevenson 
Trophy Competition!

www.model-engineer.co.uk/stevenson







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

9 Extending the versatility of a 
‘Parrot Vice’
Despite being notionally ‘universal’, you 
can make the parts described by R. Finch 
to further increase the capabilities of this 
and similar rotating vices.

15 Six by Four Metal Cutting 

Robert Walker found several ways 
to improve his bandsaw that should 
be useful to all users of these handy 
machines.

21 A Compound Slide for a 
Sherline Lathe
This intermediate project is a great way 
to extend the capabilities of a small 
lathe. Geoff Walker provides plans and 
instructions.

26
Continuing this month’s theme of 
improving workshop equipment, Laurie 
Leonard shows how you can bring 
greater accuracy to a cross vice.

30 Artful Dodges
This month John Smith emphasises the 
value of having a plan of action.

31 A Different Angle on Taper 
Turning
Sometimes a very simple accessory 
opens up a lot of possibilities. Howard 
Lewis makes a set of ball centres to 
facilitate taper turning.

32 Workshop Photography

are some useful tips for improving the 
quality of your workshop photos.

35 Index for issue 309 to 320
Barry Chamberlain has compiled this 
essential listing of articles by subject and 
author.

39 The Midlands Model 
Engineering Exhibition

engineering exhibition to be held since 
the covid pandemic, at the Warwickshire 
Event Centre.

47 Beginner’s Workshop
This month Geometer looks into wheel 
and shaft pullers.

SUBSCRIBE TODAY!
GET YOUR FAVOURITE 
MAGAZINE FOR LESS  
DELIVERED TO YOUR DOOR!

See page 54 for details.

48 Make a Hydraulic Press Brake

hydraulic press. Paul Lousick explains the 
work involved.

56 High Ratio Bevels
Following up on his earlier technical 
articles, Bob Reeve takes a closer look at 

performance his gears.

62 A Speedy Milling and Drilling 
Lathe Fixture
This project from Paul Tiney is ideal 
for beginners is suitable for almost 

applications.

48

62
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THIS MONTH’S BONUS CONTENT
Log on to the website for extra content

Why not follow us on Twitter: 
 

Coming up…
in our next issue

Regulars
3 On the Editor’s Bench
More musings from the Editor’s workshop.

15 Readers’ Tips
Complementing our other bandsaw article, here’s a great way 
to improve almost any bandsaw’s vice.

44 Scribe A Line
More of your reader feedback. We are always keen to hear 
your ideas and observations – send an email to meweditor@
mortons.co.uk. 

20 On the Wire
Using plasma and lasers to zap leaves on the line!

66
This month’s collection of readers’ sale and wanted ads.

ON THE COVER        
The cover of this issue shows 
Tom Jacob’s original prototype for 
his gear hobbing machine design 
on the SMEE stand at the recent 
Midlands Model Engineering 
Exhibition. The machine has 
been restored and is t work 
cutting a gear. Many people have 
successfully made their own 
versions using casting sets, but the 
original is fabricated. See page 39 
for our report on the show.

Brett Meacle describes his rear spindle steady for making it 
safer to turn long workpieces.

Visit our website to vote in the  
Stevenson Trophy Competition. 
www.model-engineer.co.uk/stevenson

Other hot topics on the forum include:

Ways of solving a common problem by Sebastian Kowal.

An interesting question with some interesting answers! By 
Michael Gilligan.

Various designs discussed in this thread started by John 
Rutzen.

As well as plenty of engineering and hobby related 
discussion, we are happy for forum members to use it 
to share advice and support. If you feel isolated by the 
lockdown do join us and be assured of a warm welcome.
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Versatile Vice

Extending the versatility 

The one thing that separates this 
type of vice from others is that 
when the handle is, the jaws 

photo 1 However, the original vice can only 

positions, photo 2

photo 3

R. Finch adds some extras to his ‘universal’ vice.

1

The ‘Parrot’ Vice as supplied.

The ‘Parrot’ Vice on its side for vertical use.

2 3

The ‘Parrot’ vice mounted on its new accessory arms.
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Mounting the vice  
on the bench
As my woodworking bench is quite 
small, I decided that I would make the 

6mm thick steel plate, with three M8 
tapped holes on a 138mm diameter pitch 
circle, under the bench top. Using M8 x 
65 long bolts allows the mounting spigot 
to be tightened onto the bench yet be 
easily removable. I made the holes in 
the bench top 10.5mm diameter and 
made three 10mm diameter steel plugs 
to put into the holes when the vice was 
removed, photo 4. This ensures that 
sawdust and other bits and pieces do 
not accidentally fall down the holes 

are 1mm shorter that the bench top 
thickness, so that they do not protrude 
above the bench top and gouge pieces 
out of my woodworking plane or chisels. 
When I want to use the vice, I can lift 
the plugs out easily using a magnet. 
Naturally, I placed the mounting spigot 
so that it was as close to the edge as 
practical and would allow long lengths 

of material to be held vertically in front 
of the bench.

The Offset Arm
The suppliers of the original vice, Garrett 
Wade in the USA, ref 1) - can provide an 
“offset arm” for full axis positioning. As 
the vice that I bought did not have this 
available as an extra, I decided to make 
one for myself. This is shown in photo 
5. It is shown with the vice mounted on 
it in photo 6 - note that the vice has 
been tilted backwards so that the faces 
of the vice jaws are no longer vertical. 
This offset arm now allows the vice to 
be rotated 360° around the vertical 
axis and allows it to rock backwards 
and forwards to allow the jaws to be 
positioned in a non-vertical direction 
to allow the tool being used to be 
presented horizontally to the workpiece, 
which is a position in which it more 
natural to work.

This is a simple accessory to make and 
is well worth the effort. Garret Wade 
have now provided a hole in the rear of 
the vice drilled and tapped M10 to take a 

star knob to allow locking of the vice on 
the offset arm. I do not know whether 
other manufacturers of similar vices 
have also provided this tapped hole. I 

my own vice as shown in photo 7. My 
initial thought was to use the drilling 
machine, but I soon found that there 
was inadequate distance between the 
chuck and the table to mount the whole 
vice for drilling. I ended up just holding 
it in the ordinary bench vice and using 
a pistol drill held as vertically as I could 
manage. Having opened up the hole 
to 8.5mm, I then tapped the hole M10. 
Later I discovered how to dismantle 
the vice so that just the body could be 
mounted on the bench drilling machine 
as in photo 8. I would recommend 
dismantling the vice and drilling this 
hole exactly on the vice body centre-

additional support arm, to be described 
later, either way round. The vice can be 
dismantled easily by unscrewing the 
main vice screw using the handle until 
the vice is fully open. By continuing 

4 5

6 7

The rear clamp screw with star knob.The vice mounted on the offset arm.

The offset arm.The mounting holes in the bench and the steel plugs.
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Versatile Vice

to unscrew the handle, which can be 
a bit stiff at this point, it jacks out the 
retaining thick spacer from the moving 
jaw as in photo 9. Then the roll pin, 
used for the pivot for locking the vice 
to the base spigot, needs driving out 
using a small punch. I made one from a 

didn’t bother hardening it as hopefully I 
was only going to use it once. I was not 
sure whether the roll pin was imperial 
or metric - the hole into which it was 
driven seemed to be a little large for a 

through the hole easily - indicative of an 

pin. It seems that the vice is “impetric” 

a 14 x 3 trapezoidal metric thread on 

and an 8mm roll pin! When driving out 
the roll pin, it is important to locate the 
punch at the end of the roll pin which 
is not chamfered and drive it out that 
way. When re-inserting the pin, it has 
the chamfered end inserted into the vice 

plain end.
Whilst I had the vice dismantled, I 

drilled and tapped the vice nut with an 

able to lubricate the vice nut, photo 
10. It appears from the Internet that on 
some makes of vices, the main nut can 
be subject to wear and therefore have a 
short life. Hopefully the addition of the 
grease nipple will reduce the likelihood 
of this happening. As 14 x 3 trapezoidal 
taps are extremely expensive, at £114 it 
is more than twice the price of the vice!) 

might be worthwhile. I also added a 
light saw-cut across the nut parallel to 
the threaded hole, so that it easier to 

orientate the nut when re-assembling 
the vice, visible in photo 3. Re-assembly 
is the reverse of the dismantling 
procedure - which sounds rather like a 
well-known series of car maintenance 
manuals - but make sure that you put 
the locking arm back the correct way 
round. I took a photograph before I took 
it apart to make sure I got it correct.

I originally bought a male M10 star 
wheel screw but found that, at 50mm 
in diameter, it was a bit too large and it 
left little clearance from both the bench 
spigot and the rear of the moving jaw. 
The male screw also had a rather rough 

end due to the thread being rolled as 
in photo 11. I thought that this might 
score or damage the spigot or offset 
arm. I subsequently found a female 
M10 star knob which was only 40mm in 
diameter and I used a 45mm length of 
M10 studding for a male thread which I 
secured in the knob with epoxy adhesive 
and a good tightening. This allowed a 
much smoother end to be machined on 
the studding so as not to damage the 
mounting spigot, photo 12. The star 
knob came from WDS Components with 
their part number being WDS 8148-215, 
ref. 2.

8

9

10

The grease nipple in the vice nut.

The vice screw having jacked out the spacer on the moving jaw.

Mounting the vice body on the drilling machine.
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all edges
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27

Machining the offset arm was rather 
a long task. If I were going to make 
more than one, I would have made a 
wooden pattern and had the arm cast 
in iron as it would have saved a lot of 
machining. I used bright mild steel bar 
60mm in diameter and since the spigot 
on which the vice is mounted is only 
38mm diameter, there was a lot of swarf 
produced. I estimated the diameter of 
the larger diameter at 60mm by scaling 

from the photograph that appeared on 
the Garret Wade website, and I may 
have made it just a bit too large - maybe 
50mm diameter would have been better. 
I used mild steel to BS970 grade 230M07 
(EN1A), but any steel could be used as it 
is not critical. Also required are two M10 
nuts to hold the snug whilst boring the 
37.9mm diameter hole.

mounted spigot is also a nominal 38mm 

diameter and is a blind hole. This is so 
that the arm does not sit too close to 
the mounting spigot which would inhibit 
the range of movement of the vice. I 
made this hole 45mm deep to make sure 
that the hole did not break through. 
The original Offset Arm has just a hole 
at the end to take a star knob screw for 
locking. I duly drilled and tapped such a 
hole, visible in photo 6, so that I could 
use a star knob if I wanted to. If you do 

11 12

Fig.1

The rather uneven end to the male thread of the star knob. A slightly smoother end.
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35
Cut thread off after
boring Ø37.9 hole

Thread both
ends M10

r1
9 128 2

Ø
10

70
Snug
Mat’l: BS 970 230M07, 1 off

50
35

20

869

25
Drill Ø4 into bore one side
only, fit key on assy.

Drill Ø8 right through
four holes 90° spacing

Drill Ø8 through to Ø38 bore
then Ø10 x 90 deep &
finally Ø18 x 60 deep

2mm wide undercut
to threads root

Thread M25 x 1.5

21

145

r1mm (typ)
on all edges

Ø38

Ø31.4

Drill Ø10 right through
& fit snug with two nuts
before boring Ø38 hole

10

50

Main Body
Mat’l: BS 970 230M07 or 070M20, 1 off

Ø37 Drill two holes Ø3.2
for C spanner

8
Drill & bore Ø23.5
tap M25 x 1.5

Retaining Ring
Mat’l: BS 970 230M07, 1 off

this, you will need a 30mm length of 

tapped this hole, I decided that I would 

in 

, and 

The Additional Support Arm

Fig.2

Fig.3

Fig.4
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Ø10

35

Fit snug to main body & secure with two
M10 nuts before boring Ø38 hole in body.
After boring, cut thread off this end here

r19

70
15

Thread both ends M10

10

3

Snug
Mat’l: BS 970 230M07, 1 off

before tapping it using a standard M25 x 
1.5 electrical conduit tap. I just sawed the 

situ later. The snug to act as the clamp 
is machined next, noting that both ends 
are threaded M10, but the radius is not 
machined in at this point, .

3. I drilled the cross hole for the snug 

The bar was mounted in the milling 
machine vice and the 38mm diameter 

the largest drill that I had. I was quite 
surprised that my milling machine was 
able to drill a hole of 25mm diameter 
when its stated maximum drilling 
size is half this. The secret was to use 
the correct speed and feed the drill in 
very slowly with lots of neat cutting 
oil. When the largest drilled hole was 

boring head to complete the hole, 
. Note that I had to remove 

the guard to provide enough room for 
the boring head to rotate, so great care 
was required to ensure that I kept away 
from the rotating head. The hole was 

mounting base and the offset arm. Note 

and since the manufacturing tolerance 
on the original vice left a little to be 
desired, make sure that both parts will 

milling machine. 

 To be continued

13

Fig.5

Boring out the hole in the Main Body.



15December 2022

Readers’ Tips

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 meweditor@mortons.co.uk 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 I’ll 
chose a selection for publication and the one chosen as Tip of the Month will win £30 in gift vouchers from Chester Machine 
Tools. Visit www.chesterhobbystore.com to plan how to spend yours!

discretion of the Editor.

This month’s winner is Gary Wooding from Coventry, with a tip that is a nice complement to the bandsaw article 
elsewhere in this issue.

Many users of the ubiquitous 4x6 bandsaw have discovered that the movable vice jaw tends to rotate when trying to hold 
short length workpieces. This tip completely solves this problem and requires no changes to any part of the bandsaw at all. 

tapped near one end to accept a suitable length of threaded rod that is used as a jack. I used M10. That’s it. 
The plate is positioned against the moveable jaw and, with the workpiece clamped tightly near the pivot point of the 

moveable jaw, the jack can be adjusted to meet the other jaw. The vice is released to allow the workpiece to be positioned 
properly and then clamped firmly. The jack stops the movable jaw from rotating.

If another plate is made but without the threaded hole, the two plates can be used together to hold short items very close 
to the saw blade.

diagram illustrates all three ideas.

TIP OF THE MONTHWINNER!



Six By Four Metal Cutting 
Band Saw Modifications

I photo 1
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Robert Walker 
purchased one of the 
ubiquitous Chinese 6 x 
4” metal cutting band 
saws, and soon set 
about making a number 

improve its usability.

6 by 4 Bandsaw.

Knob for blade guard. Screw replacement on upper blade guide.

2 3
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Bandsaw 

New smaller plate for vertical operation. New smaller plate still attached in the horizontal postilion.

Hand wheel to lock vice jaw and repositioned bracket for tension 
operating shaft. Crank handle for vice replacement.

4 5

6 7
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required for operation, photo 2.
The blade guides must be removed 

to replace the blade and they are held 
in place by Phillips head screws. These 
screws for the upper blade guide are 

replace so they have been swapped out 
for cap head screws which stay on the 
end of an Allen key nicely for insertion 

photo 3. The 
screws for the lower blade guide have 

get at them with a screwdriver because 
of the proximity of the blade. These 
screws also hold the plate that is used 
for vertical operation in place, photo 4.

The table that attaches to facilitate 
use in the vertical position has been 
replaced with a smaller one so that it 

The jaw of the vice that 
can be rotated to allow 

angles to be cut is locked 
in place by a nut and bolt.

Cast iron wheel. New operating shaft and bearing block.

8 9

10



Bandsaw 

photo 5

photo 6.

photo 7.

photo 8

photo 9. 

photo 10. 

I have heard several 
reviews of the machine 
state that the tension 

system that controls the 
rate of cut is next  

to useless.

DON'T MISS THIS GREAT ISSUE - SEE PAGE 54 FOR OUR LATEST SUBSCRIPTION OFFER

Look out for your copy of MEW 323,  
the January 2023 issue:

        Next IssueIn our

Malcolm Tierney Brett Meacle Will Doggett

Coming up in issue 323 
On Sale 23rd December 2022
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On the
NEWS

Hobby Engineering
from the World of

Laser and plasma train trials zap autumn leaves off the line
Lasers and plasma jets are being trialled as a more 
sustainable way to vaporise autumn leaves from railway 
lines and minimise passenger delays in the future. 
Throughout October, Network Rail has been carrying out 
comprehensive testing using its multi-purpose vehicles 
(MPVs) on heritage lines at the East Lancashire Railway.

Engineers have been testing if autumn treatment trains 

are as effective at cleaning rails as the current method 
using high pressure water systems. During autumn 
train wheels compress leaves onto rails and form a black 
residue which makes it harder for trains to brake or 
accelerate.

pressure water jets clear Britain’s 20,000-mile railway 
network in the autumn. This technology could potentially reduce the need for 200 million litres of water, and the fuel needed to 

manufacturers of model kits, is giving the chance for 

Britain’s green and pleasant land, and if they elect to try some 
aerobatics they’ll marvel at the power, manoeuvrability and grace 
of this aircraft that is over 75 years old. They will also have the 

years old, and health conditions apply, we hope that customers of 

conditions apply, visit 
 for details.

Model Engineers’ Workshop
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Sherline Slide

A Compound Slide 
for a Sherline lathe

Sherline lathes offer two solutions 
for short taper turning, one 
of which is their taper turning 

compound slide and the other by 
offsetting the headstock. I have 
doubts about their slide, I really don’t 
like the way the tool is inverted and 
therefore cuts are made on the upturn 
of the workpiece. As for offsetting the 
headstock, again not for me as once set 
for accurate parallel turning I prefer to 
leave it that way.

The slide shown in photo 1 was 
inspired by the Unimat 3 compound 
slide and a similar far east design for the 
Sieg mini lathe. I thought about buying 

but the build quality looked suspect 
and dimensionally I could not be sure 

A few brief details about the slide 
shown in photo 1:
1.  The base and tee nut are made from 

aluminium alloy. 
2.  The base vee slide is made from 5mm 

thick ground gauge plate and the tool 
post is made from cast iron.

3.  The feed screw is a length of 6mm x 
1mm stainless steel left-hand studding 

with a mild steel extension piece.
4.  The bush in the bridge is made from 

brass and the handwheel is from a 
Sieg mini lathe.

5.  The slide has a conventional 
arrangement, a slim brass gib strip 
is adjusted with grub screws and is 
supported at each end with dowel 
pegs.

6.  It has no angular scale. Accurate 
setting is achieved with an adjustable 
protractor as shown in photo 2.

Procedure
Figure 1 shows A, B and C elevations 
that have the overall sizes needed to 
make the slide with a scale provided for 
less important ones. Figure 2 has more 
detailed sizes for the tool block. Both 
drawings should be read in conjunction 
with the text and photographs.

Geoff Walker describes how he made a robust slide for taper turning on his Sherline lathe.

1

The assembled slide.
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Thrust washers

Fig.1 Sherline Lathe, Compound Slide General Arrangement
Please refer to Fig.2, text & photographs for more information

Datum face

Datum edges

A

A

B

C

Section A
Section B

A

B B

View A shows in plan the position 
of the vee slide on the base. The hole 
positions are all on the same centre line 
which is in the centre of the base but 
not the centre of the vee slide. There are 
three countersunk holes for 4mm csk. 
head screws, one countersunk hole for 
a 5mm countersunk head tee nut screw 
and two dowel holes for 4mm dowel 

shown ensuring that the two datum 
edges are parallel. Align them carefully 
and drill/ream for the dowel pegs before 
drilling and tapping the base for the 
4mm screws. The gap at the bridge end 
is to accommodate a slim 6mm thrust 
washer which can be seen in photo 1. 

Photograph 3 shows a set up for 
machining the angular sides of the 
vee slide using a 60-degree milling 
cutter. Don’t cut the angle leaving a 

View B is a part sectional side 
elevation. The section through the 
bridge shows the brass bush for the 
feed screw. The boss is 9.5mm diameter 

can be either 6mm or a ¼”. The overall 

thick and 0.5mm protrudes on the inside 
face of the bridge. 

The section shows the feed screw 
in two parts. The studding is turned 
down to 4.5mm diameter for a length 

from 8mm diameter M.S. and is drilled 
4.5mm diameter at one end and centre 
drilled at the other end. The two are 
bonded together and assembled in the 
lathe as shown in photo 4. The collet is 
a ¼” diameter and there is a thin shim 
collar wrapped around the studding. 

can be turned to size. If using the Sieg 
handwheel the threaded portion would 

be a 5mm thread. Photograph 5 shows 

turning and threading. 
The sectional end view has sizes 

which are set from the datum edge and 
datum face of the base. The feed screw 
holes through the bridge and tool block 
are drilled with the set up shown in 
photo 6. The base is set vertical to the 
datum face when clamped to the angle 
plate and the datum edge is set vertical 
with a set square. The drill head is then 

positioned accurately using the two 
coordinates. The tool post is locked in 
place with the grub adjustment screws 

bridge and the hole in the tool post are 
now both drilled at this setting, drilling 
initially straight through both with 
a 5.1mm tapping size drill for a 6mm 
left hand thread tap. The bridge hole 
can be enlarged to 9.5mm but before 
dismantling tap the hole in the tool post 
as shown. The tap used is a left hand 

Fig.1

3

Precise angular setting. Milling the vee slide.
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32

25

3.
5

24
.9

4.
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5.
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2.5 6

7

12

24

5mm grub screws

Fig.2. Toolpost

second tap supplied by Tracey tools. 
There was just enough full threads and 
waist length on the tap to thread the full 
25mm length of the tool post.

The height shown from the datum 
face to the tool shelf is the same as on 
the standard Sherline tool holder 17.5mm 
or 11/16”. The centre height of a Sherline 

23.8mm, therefore if standard unground 
¼” square HSS (high speed steel) tooling 
is used it would theoretically be set on 
the centre height of the lathe.

In view C the feed screw is shown 
offset thus giving access for a tee 
wrench to the countersunk head tee nut 

tapers from 22mm to 20mm diameter 

engraved as shown in photo 5. The 
tee nut is made from 10mm square 
aluminium alloy.

Figure 2 gives more details for the 
tool post. The 4.9mm depth for the vee 
slot leaves a small clearance between 
the post and base. If the vee is 
machined to the width shown, 24mm, 
then a gib strip of 2mm thickness will 
fit neatly in the space created. The 
strip will have to be chamfered top 
and bottom to slide into the space. The 
gib screws are 3mm diameter and the 

drill the holes through the gib use the 
set up shown in photo 7. Tighten the 
gib screws and using a stubby drill, 
ground flat on the end, slowly “peck” 
at the gib to create a flat surface in the 
angled side. A standard drill can then 
be used to complete the hole. Make 
the pegs so they are a “sticky fit” in 
the gib hole and sliding fit in the tool 
post. The pegs, just visible in photo 5, 

need for grub screw dimples in the 
gib, the pegs prevent any up/down or 
lateral movement.

The other sizes for the vee slide are 
straightforward. The relief area in the 
centre 12mm wide and 0.25mm deep will 
be positioned when milling away the 
centre portion of the vee. This would 
be a central slot 12mm wide and 5.15mm 
deep, creating space for the shank of a 
60-degree milling cutter.

 
Assembly and Summary
Assembly and adjustment of the slide 
is straightforward. Prior to adjusting 
the gib screws the gib strip could be 

lapping paste and plenty of oil. There 
are two thin steel thrust washers which 

Fig.2

4

5
The feed screw and extension piece.

The machined feed screw extension.



are indicated in view C. These should 
be lightly greased on assembly. At 

screw can be minimised by a screwed 

wheel and the nut can then be locked 
together to retain that position.

parts which contact the cross slide. The 
gauge plate vee slide gives rigidity to 

iron tool post.

The design principles are clearly 
sound and attention to detail in the 
assembly and adjustments results in 

There is some inevitable backlash in 

Photograph 8
taper being turned in silver steel. The 

Using the angular setting method in 

degrees. For the larger angles the slide 

have when setting the angle.

handed studding could be used but 

the hand wheel will be contrary to the 
accepted norm.

Suppliers:
Arc eurotrade www.arceurotrade.
co.uk

Tracy tools www.tracytools.co.uk

7

8

Tapping the tool post.

Drilling the gib strip.

Machining 
a short 
0 morse 
taper.





Shaft to casting

Grub screw Grub screw

Sketch 1. Contact Points

90°

The main advantages that I saw 
were the fixed nature of the 
work holding and the ability 

to adjust the intended drill position 
via the vice slide screws. The vice 
in position on the pillar drill table 
is shown in photo1. At the time of 
purchase I was making electronic 
printed circuit boards (PCBs) when 
the standard circuit components had 
pins at a 0.1 inch pitch, so I made new 
screws that made moving the work by 
the required 0.1 inch an easy operation. 
Both ¾ Whit and ¾ UNC have 10 TPI 
(threads per inch) so utilising either 
would make the move one revolution 
of the screw.

Next came the requirement for an 
even more accurately placed hole 
as I found that the sliding jaw was 
lifting on tightening causing the job to 
move out of square. Could the vice be 
modified to overcome this problem?

Improving the alignment of the 
sliding jaw
As can be seen in photo 1 the sliding 
jaw is bolted to a casting that is carried 
on a round rod/shaft guide. The play was 
found to be in the hole in the casting in 
relation to the size of the rod guide. To 

1

Fig.1
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overcome this, four grub screws were 
added. Ideally three equidistant points 
of contact around the circle are desirable 
but due to the nature of the casting I 
settled for the angles and locations as 
shown in . The relevant faces of the 

casting were skimmed to make landings 
for the grub screw locking nuts and to 
facilitate drilling. Two pairs of holes were 
drilled and tapped in the casting, photo 
2. Brass grub screws made as in  
are also shown in the photograph. Two 

Many years ago Laurie Leonard decided that the accuracy of drilled holes using 

budget cross vice that could be bolted to the pillar drill table but found that 

Cross vice in position on the pillar drill table.

Holes drilled and tapped in the sliding jaw casting.

2
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Cross Vice 

15 10 5

2BA Brass Grub Screw
As Fitted

Sketch 2. Grub Screws

Alternative
Arrangement

10

Moving Jaw Section Fixed Jaw Section

Fixed Jaw - Vertical ‘V’ Groove

3

2.5

2.
5

Sketch 3. Ledges And ‘V’ Grooves In Jaws
Note: Dimensions indicative

photos 3 4

3

4 5
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grip small stock but the smaller they 
are the less robust the location of large 
diameter stock. I came up with the 
measurements shown which are on 
the lean side as they could be enlarged 
if found to be too small in practice. 
The new blanks are shown in photo 
5 ready for the holding screw tapped 
holes to be marked.

It was intended to carry out the 
machining on my Tom Senior M1 mill. 
As all work on the pillar drill carried 
out using the vice would be done with 
the vice resting on the drill table it 
was concluded that the machining of 
the ledges should take place with the 
vice on the mill table and the jaws in 
position. The vice was clamped onto 
the mill table, photo 6, and aligned 
to the mill table axis using a clock 
gauge. This was the second set up as 
the most obvious set up was with the 
vice at 90 degrees to the illustration 
to utilise two opposite mounting lugs 
on the vice base but after it was nicely 
aligned, I found I could not get the 
required travel hence the use of clamps 
on one end. The other end utilised a 
lug on the vice base.

The ledge could have been milled 
on both jaws simultaneously with the 
right width of cutter, but I decided 
to cut each one separately although I 
wanted to ensure that the cuts were 
parallel. This was achieved by trapping 
a pair of parallels, one above the other 
for rigidly, between the jaws and 
tightening up solidly, photo 7. The 
ledge was then milled on each jaw.

Whilst the two “v” slots could have 
been machined in both jaws their 
relative positions would have to be 
nearly spot on for reasonable accuracy 
in use, so it was decided to machine 
the “V” slots in the fixed jaw only. The 
“V” slot parallel to the vice jaw was 

6 7

8

9

Vice clamping arrangement on the mill table. Use of parallels to rigidly clamp jaw blanks for machining.

Use of tilting vice to cut “V” slot.

Setting jaw at 45 degrees for machining “V” slot.
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Cross Vice 

photo 
8

photo 9.

photo 10
photo 11

Conclusion

10

11



Artful Dodge

I’d like to start with a book 
recommendation for those 
who are starting out in our 

hobby. The Amateur’s Lathe 
by L H Sparey is still one of 
the best books covering lathe 
work, despite it being written 

or whale oil today, and there 
is no mention of tools with 
replaceable carbide tips, but the 
book does cover the basics of 
turning very well.

I remember from many years 
ago that when Martin Evans 
started a new locomotive 
construction series, several 
readers would do their best 
to keep up with Martin, so 
that when the last article in 
the series was published, they 

their models. They clearly did 
not work or have a family! This 
is not what I mean by a plan. 
We all have enough stress in 
the workplace; we don’t need 
the pressure of meeting tight 
timescales when unwinding in 
the workshop!

No, what I mean by a plan is 
a simple list showing a logical 
sequence of parts to make. Here is a scrap of mine, which is on 
a notice board in the workshop:

Valve chest, valves, end covers, shackles and rods
Cylinders
Motion plate
Cylinder front covers
Cylinder rear covers and glands
Pistons and rings
Piston rods
Crossheads
Slide-bars
Connecting rods
Big end bearings and straps etc
Tick them off as you go. Then, when you are ready to 

make each part, sit down and make a note of each step 
needed to make it. In the IT business, this process is called 
“step-wise refinement” and it works; it’s very useful for 
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Essential reading for beginners and valuable to old hands, this series by the late 
John Smith shares some of his wealth of skill and experience from over half a 
century in hobby engineering.

Artful Dodge #2 – 
Always have a plan

writing articles and books too. Some days you will only be 
able to complete a couple of steps, but it’s satisfying to tick 
them off as you go, photo 1.

For most parts, there will be ten to twenty steps. For 
complex assemblies (like the bunker of a tank engine) there 
could be a hundred or more steps. Why bother? Because it will 
help you to avoid mistakes; it forces you to consider the best 
sequence of machining operations and how you are going to 
hold the workpiece for each one; and, during the planning, you 
will often think of a quicker, easier or more accurate way to 
make the part.

It also helps you to work out the best sequence for riveting 
parts together to ensure that you can get to both ends of 
each rivet to close it. Also, a visitor will ask you how you 
made something and, without the list of steps, you won’t 
have a clue. 

An example list for locomotive lamp irons.
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Ball Centres

A Different Angle on Taper Turning

Over the years, our daughter has 
given me many older copies of 
Model Engineer. Needing space, 

they were earmarked to be sent to a 
new home. Before passing them on 
to someone else, I read through them, 
looking for articles that might be of 
interest. Among the articles was one by 
the late Peter Spenlove-Spenlove, on 
turning steep tapers between centres.

He had converted normal centres to 
take a ball bearing, which would allow a 
greater angular offset for turning steep 
tapers, on short workpieces, between 
centres. These are used instead of 
typical taper-tipped centres, running in 
holes drilled with centre drills and with 
plenty of lubrication and are much more 
tolerant of the required ‘misalignment’ 
of headstock and tailstock. Since it 
seemed a Good Idea at the time, I 
decided to make some, photo 1 shows 
two of my ball centres.

The original method had been to grind 
back hardened centres, and drill them 
to take a ball bearing on a short parallel 
bar, but, as usual I chose to take a 
slightly different route, and used a blank 
Arbor as raw material.

Rather than waste a lot of material 
modifying ordinary blank arbors, Drill 
chuck arbors were chosen. Jacobs JT1 
arbors were used to minimise the 
amount of metal to be turned away. 

1

Some were chosen with a Tang, and 
others with a thread for a drawbar, to 
cover likely eventualities.

Each was cleaned and placed in a 
Morse taper in the mandrel of the 
lathe. The JT1 tapers were hardened, so 
a carbide tip was used to face off the 
original centre, so that a new centre 
drilling could be made in unhardened 
material, which would be bright steel. 
The outside of the JT1 taper was then 
turned down to give a parallel diameter.

The reason for the parallel section is 
allow the arbor to be gripped in the 
3-jaw chuck, to modify the internal 
drawbar thread. The arbors were tapped 
M12, whilst all my other Morse taper 

thread and the crest of a M12 internal 
thread is very small, so the material 
needed to be supported whilst it was 

The method used was to cut some 
M12 studding to a little over length when 
screwed fully home in the arbor, before 
being glued into each arbor with high 

had cured, the arbor was gripped on the 
parallel diameter so that the end of the 

Once this had been done, the arbor 
was replaced in the Morse taper in 
the mandrel and turned down behind 
the behind the seating for the ball, to 

photo 2.
For the larger lathe, 3MT arbors could 

be used in both headstock and tailstock, 
but while the mini lathe headstock was 3 
MT, the tailstock was 2 MT, so this arbor 
was left as parallel, but a slightly smaller 
diameter than the outside diameter 

Ball centres provide a simple and effective way to support the work 
when turning tapers in the lathe. In this article Howard Lewis explains 
his approach to making various sizes of ball centre.

2
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of the ball. If, for any reason, it was 
necessary to use two arbors with a tang, 
a threaded arbor could be used with a 
screw in tang, photo 3.

Fixing The Ball
Once machining had been completed, 

was decided to soft solder the balls into 
place, so that the lower temperatures 
would minimise the risk of softening the 
balls. If, in use, temperatures became so 
high that the soft solder were to melt, 
something would be wrong!

Each arbor was wrapped in rag and 
gripped, by the tang, in the vice. A short 
length of solder was cut and dropped 
into the centre drilling, before the ball 
was placed on top. A heat gun was used 

that the heat would be a little less 
concentrated, to melt the solder. If there 

molten solder, a light touch with a small 

and the arbor was cold, it was put into 

emery and a green scouring pad. Each 
new ball centre was oiled, to protect 
against rusting, and placed in its original 

For taper turning, ball centres need to 
be used in pairs, one in the headstock 
and one in the tailstock, which is offset 

dog is needed to keep the work from 
slipping at the headstock end. They 
must run in lubricated centre drilled 
holes, adjusting the pressure from the 
tailstock to allow shake free support 

and depth of cut modest. 

3

�e must be honest, the sort of 
photographs that accompany 
articles in Model Engineers’ 

Workshop are often more a matter 
of practical record than great works 
of artistry. Their function is usually to 
illustrating some machining operation, 
a feature of a machine or give an idea of 
the function and layout of a tool.

In this short series of articles, my 
ambition isn’t to transform every 
photograph submitted for publication 
into a work of art. Nor is it to claim 
to be a master photographer and 

to appreciate! Quite the opposite, as 
many of the images I will be using are 
to show where I have gone wrong, 
or at least where I could have done 
better. In fact, I will have to be telling 
the designer to go easy on correcting 
some of the issues with the pictures 
to make sure that their faults remain 
obvious. Modern image processing tools 
are remarkable in their ability to make 
a silk purses out of sow’s ear, well at 

be sharing a few tips on rescuing sub-
par images, my main aim is to help you 
take clear, usable and more interesting 

of putting a little more thought into 
workshop photography can help bring 

��������	
������
���	Part 1
We can’t all be professional photographers or even access the most sophisticated of 
photographic equipment, but there are many simple things we can do to improve the  
quality of our workshop images.

more interest to your hobby and give 
you future pleasure when you look 
back at a more engaging record of your 
workshop activities.

The better images I will be using, 
at least I hope readers think they are 
better, will not be perfect, but they 
will illustrate some useful point. There 
will be some that illustrate good 
practice really well but fail in another 

department. I plan only to use my own 
images, not because they are superior, 
but because I don’t think it’s fair on 
to criticise others’ images that may be 
perfectly suitable for their intended 
purpose even if there are ways they 
might have been made more appealing. 
Let’s start by thinking about what 
makes a good workshop photograph, 
bearing in mind that every rule is made 

1
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Workshop Photography

to be broken! Look on the internet and 

will be exploring.
1.  Technical qualities – were the right 

2.  Composition

3.  Lighting

4.  Colour

5.  Textures

6.  Telling a story

other change?

The eye goes straight to the important parts of this bore 
micrometer, ignoring the out of focus handle.

Lots of faults here, but the main one is that the workpiece is 
out of focus.

An otherwise boring image, spiced up by using a narrow depth 

we cover below apply equally to 

Photograph 1

eliminating them. The colour balance 

A handy clip for attaching a phone to a camera tripod, also 
a good example of how a simple subject can be improved by 
angling the item to give a more interesting perspective.

2 3

4 5
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of a machine where some parts are 

wider article on modifying the lathe it 

Technical Qualities

Sharp primarily means the main 

photo 2 has the 

away from the main point of interest, 
photo 3

photo 4 

can tap a spot on the image and it will 

photograph 
5 shows a handy little spring clamp 

Photograph 
6
of a 3D print, in this case there was 
little detail in the shadows, and a 

photo 7, simply 

Professional photographers shoot 

in photo 8

processing (the right hand side of the 

A 3D printed skull, underexposure can often be corrected to some extent (right hand side).

This image was overexposed causing 
‘blown out’ highlights. Unlike the 
underexposed image, it was not possible 
to correct it easily.

There are lots of things wrong with 
this picture, but the most obvious is 
that it has been taken with an outdoor 
colour temperature setting under 
incandescent lighting. Adjustment of the 
right had section has made a marginal 
improvement.

6

7
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MEX is organised by 
Meridienne Exhibitions, and 
for them this was something 

of a bittersweet event due to the 
relatively recent passing of Chris Deith, 
the originator of the exhibition. His 
contribution to the hobby was marked 
by a new trophy, The Chris Deith 
Memorial Trophy, awarded to the best 
overall entry in the competition classes. 
The trophy was award to Mike Tull for 

Mercury MK8 9 Cylinder Supercharged 
Radial Engine. Mike actually made two 
of these engines, and photo 1 shows 
the ‘exploded’ version which came third 
in the class in which his trophy winning 

Stepping back for a moment, on 

Centre, it was clear the show had 
attracted a good audience by the 
crowded car park, photo 2. This was 
borne out when I went inside with the 
halls already buzzing and continuing 
to get busier during the day, photo 3. 
There was a good attendance by sellers 
of smaller tooling, accessories and 
materials as well as sellers of castings 
kits and other kits and parts from small 
accessories to working railway engine 
models., photo 4.

There were relatively few 
manufacturers or importers of large 

1

Mike Tull’s ‘Exploded’ Bristol Mercury, I omitted to photograph the complete version 
which won best in show.

machine tools present, a trend which 
was already evident before covid struck. 
Exceptions to this were Proxxon, photo 5 
and Myford, who are now offering modest 
numbers of new machines, including a 
‘small bore’ Myford Super 7, photo 6.

Naturally there were many club stands 
in evidence including several local clubs 

and some of the national societies such 
as the National 2½” Gauge Association, 
photo 7. Outside there was some live 
steam in evidence,

Outside the main halls there was an area 
set aside for live steam demonstrations, 
with a few traction engines running at 
all times, photo 8. An unusual example 
of tooling the sat between a model and a 
working item was the circular saw, photo 
9
traction engine.

Of course, my main mission was to 

David Arnold on the Coventry Model 
Engineering Society stand. Less often 
encountered than grinders made to the 

relatively compact design, photo 10. 

made to the machine, including longer 

2



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

bars for extended travel and the use of 
larger bracket to allow a ‘Kennet’ spindle 
that would take ER32 collets.

It’s always nice to see things featured 

and exhibited on the Coventry stand 
was Gary Wooding’s bandsaw tension 
meter, described in MEW 319, photo 11. 

Inside the trade stands were attracting plenty of interest.
There was an excellent selection of small tooling and  accessories 
to be found across Hall One.

Proxxon were exhibiting some of the beautifully made small 
power tools. Expect exciting new CNC options in 2023!

A brand new Myford Super 7, it’s remarkable that these 
machines are still being produced after nearly seventy years!

One of many national societies exhibiting, the National 2 ½” 
Gauge Association.

Outside was hot food and even hotter traction engines.

Dave Oliver from the Melton Mowbray 
and District MES exhibited a collection 

the manufacture of steam injectors, 
photo 12. Injectors are notoriously 
tricky devices to make requiring many 

in careful alignment and spacing. The 

photo 13 is used to 
put precision angles on tiny reamers.

The Hereford Society of Model 
Engineers work hard to encourage and 
support young people in entering the 
hobby. Photograph 14 shows and 
example work journal made by one of 
the youngsters and photo 15 features 

3 4

5 6

7 8
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a selection of some of the tooling they 
have made to help with their projects.

One stand which always attracts 
a lot of interest at any exhibition it 
appears in is that of the Society of 
Model and Experimental Engineers 
(SMEE), photo 16. The SMEE is a 
remarkable organisation that shares 

This demonstration of steam sawing attracted a lot of attention. The Colyer-Casey design of cutter grinder deserves to be built 
more often.

Gary Wooding’s bandsaw tension meter based on Jaques 
Maurel’s design and featured in a recent MEW.

their achievements by the Hereford SME.

its anniversary with Model Engineer 
magazine (the two are inextricably 
linked!) and there will be much more to 
say about both institutions next year, 
their 25th anniversary.

There was one very special exhibit 
on the SMEE stand, it was Tom Jacob’s 
original gear hobbing machine, photo 

17. Based on this prototype, castings 
have been available for a long time and 
MEW has featured many articles on the 
making and using of the Jacobs Gear 
Hobbing Machine. It’s interesting to see 
how Tom Jacobs essentially built his 
version from his scrapbox, look at the 
stiffening bars in photo 18 to beef up 

9 10

11 12

13 14
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a too-light extension piece. The original 
has been in the care of SMEE for many 
decades, last being exhibited in the 
1980s. It has been carefully restored 
by society members and was in action 
cutting a gear wheel when I saw it.

On the SMEE stand another 
interesting exhibit by John Florentin 
featured two large rotary tables. One 
of these photo 19, features a large 
aluminium adapter plate with many 

holes, most of which are tapped but 
others can be tapped in needed in the 
future. This plate offers far greater 

studding to secure the clamps. The plate 

for John’s lathe. The second small, but 
useful, piece of tooling was a simple jig 

table. Interchangeable centre pieces 
allow it to be use to locate workpieces 

for rounding their ends under the mill, 
photo 20
two moveable stops, visible at the rear, 
to simplify moving the work through 
exact angles.

I also encountered Bob Reeve on the 
SMEE stand, he was demonstrating 
some of the setups used to test his 
bevels as featured in the ‘Bob’s Better 
Bevels’ series. Photograph 21 also 
shows demonstrator for differential 

Examples of tooling made by the young model engineers. The Society of Model and Experimental Engineers’ stand is 
always full of interesting things.

Tom Jacobs’ original prototype gear hobber. A close up of the restored machine shows economical design.

A simple device for centring work using interchangeable pegs.

15 16

17 18

19 20
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gears that shows how the two ‘wheels’ 
connected by the differential axle can 
rotate at different rates.

There were only four entries in 
the Machine Tools and Workshop 
Equipment competition, a shame as 
I saw several other items that might 
have done well, photos 22 and 23. 
All highly commended and on the 
Birmingham Society stand these were 
a Hemingway Sensitive Knurling Tool, a 

Reeves Sensitive Drilling Machine and a 
Hemingway Graduating Tool by Stephen 
Harrison, and a Simple Dividing Head by 
Keith Bloor, photo 24.

Just to finish, I’d like to highlight 
two rather nice things I saw on the 
CuP Alloys stand, one was a small 
oxy-gas set that could find a home in 
any workshop, no matter how small, 
photo 25 and a really neat and simple 
hearth made from a few pieces of 

insulation board and a layer of glass 
cloth, photo 26. I have got the bits 
ready to make one of these, I really 
must finish it!

All in all, a very enjoyable day out 
and an opportunity to meet some old 
friends and to put faces to a few that 
I have only met online before! Let’s 
hope MMEX continues its success and 
that we see other shows joining it 
again in the future. 

Bob Reeves bevel gear test rigs and differential demonstrator. A washer punch and die set by P. Clarke of the Erewash club.

An ambitious magnetic vice by Wally Sykes.
Four highly commended pieces of shop made tooling on the 
Birmingham club stand.

Oxy-Turbo torch set on the CuP Alloys stand. A simple brazing hearth.

21 22

23 24

25 26
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Dear Neil, the article on rust and rust removal (MEW 320) is 
something everyone should know. I have salvaged tools and 
machine parts from watchmaker size to really big using either 
malt vinegar or, latterly, proprietary lime-scale remover (less 
smelly) to remove rust.

Your article warns that de-rusted parts should be dried 
well and oiled to prevent re-rusting but one of the causes of 
this is that the de-rust solution is acid and, especially with 
organic acids which may leave a solid residue even when dried, 
it advisable to neutralise the acid used by giving a bath in 
washing soda or bicarbonate of soda solution (one teaspoon 
per litre) after rinsing, then dry in an oven.

Incidentally, I have frequently used brickwork cleaner (20% 
hydrochloric acid) to remove zinc plate from nuts and bolts 

Alan Moore, Leeds

Scribe a line
YOUR CHANCE TO TALK TO US!

Rust

Readers! We want to hear from you! Drop us a line sharing your advice, questions 
or opinions. Why not send us a picture of your latest workshop creation, or that 
strange tool you found in a boot sale? Email your contributions to  
meweditor@mortons.co.uk.

Welding Steady
40 years. Now that I am retired, I had a job 

machine and whilst the brain remembered all the 
tech stuff my hands failed me due to the shakes, 

a rest that could be used to steady your hands 
during welding. Straight away the brain kicked in 
and I went about putting my own spin on one and 
this is the end result. I have used a 30 x 30mm 
box section for the upright and a 20mm diameter 
aluminium rod for the support that you rest your 
arm/hands on. Currently it bolts down via the 
slots in my table but there are plenty of other 
options to securing the base e.g. magnet etc.

alleviating the shakes. It can be adjusted in 
height to suit the job in hand as well as the 
length.

Rex Goadby, Australia

2D CAD Packages
Dear Neil, my old computer has come to the end of 
its life, and Windows 8.1 will cease to be supported 
in January. My son-in-law Marc has given me his old 
computer which is light years ahead of my old one. 
Unfortunately this new one cannot be convinced it is a 

I therefore need to look around for another package. 
I know there are some free downloads to be had but I 

the package at a later date. I would much rather buy it 

Can readers help and possibly advise me what is out 
there in the 2D world which does not warrant a small 
mortgage?

Graham Meek, Gloucestershire
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Readers’ Letters

Tangential Flycutter
Dear Neil, I was interested to see the article on the 
tangential flycutter by Howard Lewis in the June Model 
Engineers’ Workshop when I got it earlier this month.

I had been toying with the idea of trying to make one 
myself but among the other bits and bobs happening in my 
life, I hadn’t got around to starting.

I was puzzled though, by Howard’s orientation of the 
cutter.

Considering Eccentric Engineering’s Diamond lathe tools 
– the cutting edge is tangential to the piece being worked 
on, where the direction of action on the tool is close to a 
tangent of a circle.

As Gary of Eccentric Engineering has said, the whole idea 
of the Diamond tool is that a too heavy a cut will merely 
drive the tool bit sliding in the diamond holder, instead of 
any major crashing. It certainly worked for me when I was 
a bit too enthusiastic to start, rather than presetting the 
cutting depth prior to setting the Hafco 1000D into motion.

I’ve since been thinking of utilizing a Left Hand Diamond 
tool mounted so that the diamond edge of the tool bit is 
about 10 degrees to the face of the piece being milled.

The biggest problem, I think, at the moment, is that the 
whole thing is going to be rather large and heavy, and 
maybe unbalanced!

With my 16mm Diamond tool holder, with the tool piece 
tip on the diameter of the cutting circle, I’ll need about 75mm 
square block, milled to give the correct angle and the groove 
to clamp the tool holder in place. And this has to be attached 
to a 3MT shank to fit my old, second hand, RF30 mill.

Doug Burchill, Australia

Mystery Tool
Dear Neil, is it possible that anyone can help 
me identify this tool and explain how does it 
work?

I will appreciate any help greatly.

Hawk Gripen, South Africa

Exchange Clock Offer
Dear Neil, I have an exchange clock. It was the standby clock 
from the Monument Exchange in the City of London. Whilst 
not immaculate it is pretty good and with it I have the Post 

I have just downsized and would be happy to pass it on, at 
no charge, to someone who would care for it. First responder 
has it. He must collect from Reading.

Terry Hunt, Reading

Can anyone interested in this generous offer please email 
me, meweditor@mortons.co.uk, and I will forward any 
messages to Terry.

More on Exchange Clocks!
Dear Neil, I read with interest correspondence in Issues 320 and 
321 of MEW discussing GPO Telephone exchange master/slave 
clocks.

I also worked for the GPO in the 1960’s although in the 
postal side of the organisation rather than the Telecoms side, 
my work being involved with automatic mail sorting and I am 
familiar with the master/slave clock systems described in the 
previous correspondence because they were also installed in 

In addition to providing a 1 minute pulse to rotate the minute 
hand of the slave clocks, the master clock also provided 60 1 
second pulses on the hour and any slave clocks which were not 
also on the hour, would be automatically advanced by these 
pulses until the hour was reached at which time a contact in 
the slave clock would open and prevent further stepping. This 
ensured that if a slave clock became out of synchronisation, it 
would be corrected reasonably quickly.

The master clocks were always well looked after and kept 
correctly adjusted by GPO engineers who invariably took pride 
in the appearance of both the mechanics and of the polished 
case and would be a joy to see. The slave clocks in the buildings 
were usually not nearly as grand and other than an occasional 
dusting would not receive any attention although clocks 
in public areas would be of a higher standard. If they gave 
trouble, they would be replaced and thrown away.

Keith Jeeves, Sydney, Australia

Hi Keith, I think the details of these clocks are fascinating, I 
can’t believe how much interest MEW readers have shown 
in these clocks. Neil
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Geometer Files

BEGINNERS WORKSHOP
These articles by Geometer (Ian Bradley) were written about half a century ago. While they contain much good advice, they also contain 
references to things that are out of date or describe practices or materials that we would not use today either because much better ways are 
available of for safety reasons. These articles are offered for their historic interest and because they may inspire more modern approaches as 
well as reminding us how our hobby was practiced in the past.



M6 x 12 hex head screw

Ø38 x 5mm retaining washer

Press bar

Replaceable punch bar to suit the
internal radius of the bend

Replaceable bottom vee die

Guide posts

Base plate

M8 x 30 hex head screws

M12 hex nut

Location plate
(length to suit gap in
hydraulic press)

Spring joiner

4 off compression springs

Make a  
Hydraulic Press Brake

A press brake is a tool for 
bending sheet metal. It forms 
predetermined bends by 

clamping the workpiece between a 
matching punch and die. The term brake 
was derived from the Middle English 
verb breken, which means to break or 

In a mechanical press, energy is added 

a crank mechanism that moves the 

two advantages of the mechanical 
press. Hydraulic and pneumatic presses 
operate by means of cylinders to apply a 
force. Servo-electric brake presses use a 
motor to drive a ballscrew or belt drive 
to exert force on the ram. 

Until the 1950s, mechanical brakes 
dominated the world market. The 
advent of better hydraulics and 
computer controls has led to hydraulic 
machines being the most popular. 

Pneumatic and servo-electric 
machines are typically used in lower 
tonnage applications. Hydraulic brakes 
produce accurate high-quality products, 
are reliable, use little energy and are 

presses, the motion of the ram can be 
easily stopped at any time in response to 
a safety device.

I have a 20 tonne hydraulic press 
which I purchased as part of the 
workshop tooling to build a steam 
traction engine. Commercially available 
brakes are available to suit the press 
but do not have some of the bending 
features that I needed to make parts for 
an engine, so I made the one shown in 
photo 1 and . 

changeable bottom and top dies for 
bending plates with different radii and 
the press blade may be used without a 
punch bar for bending thin sheet metal 
with a smaller radius, . 

The punch bar, 
of parts that already have bent edges 

1

Fig.1
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Paul Lousick  needed a sheet metal press to make parts for an engine, he 

20-tonne press.

Brake press.

Exploded view.
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and are therefore made in segments 
of different lengths. This allows the 
previously bent sides to clear the punch, 
photo 2. (Dies of different lengths 
can be used together or made to 

requirements).
Figure 4 is the general arrangement 

of my design. I will go through the main 
parts in turn.

2

Bending plate.

Fig.2

Fig.3 Fig.4

Changeable punch and dies.

Press brake double bend. General 
arrangement.
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Tap M8 4 places
on bottom plate

10

30

50

8

Base Plate,  
Cut plate to length and drill and ream 2 x 
20mm dia. holes for the guide bars and 4 
x 8.5mm holes for attaching the bottom 
die.

Bottom Die, 

bottom corner of the steel, , 

the base plate. 
Then clamp the base plate to a rigid 

structure and weld the parts together 
in small, alternate steps. (Too much 
weld and heat in one place will cause 
distortion).

It is important that the mounting 
holes are equidistant about the centre 
line of the steel angle as this weldment 
will be used as a jig for fabricating the 
punch bars.

3

Bottom die machining.

Fig.5

Fig.6

Base plate

Bottom die.
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Guide Post, 

Press Blade,  

Set-up for welding Press Blade, 

Blade machining.

Blade welding.

Fig.7

Fig.8

Fig.9

Guide post.

Press Blade.

Setup for welding 
press blade.
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450

25 50

11

32

32

5Z

Z

5

ØX

Ø8.
50

10

490

8

Machine flats after press bar
has been welded

18
Ø

25 Note: If the Press Bar is not aligned and 
spaced exactly with both guide posts it 
will jam and not slide easily. 

posts, , will overcome this problem 
and compensate for any difference in 
distance between the two pipes on the 
press bar while maintaining an accurate 
alignment with the bottom die.

 
Use a round bar to suit the inside radius 
of the bend that you want to make.

X

X

10 min.

10 max.
4

No gap

Punch Bar Assembly
Part 1, 
Bolt the 2 outer plates of the punch to 
the press bar. Then slide the middle plate 
between them until it butts against the 
bottom edge of the press bar. This will 

the bar and die after welding.

(490)

200 150 100

Y

Y

4

Punch Bar Assembly 
Part 2, 
Assemble the press bar and punch in the base assembly and use the vee groove to align the round bar of the punch and weld 
together.

Fig.10 Fig.11

Fig.12

Fig.13

Fig.14
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Hydraulic Press Brake
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3 10

Individual Punch Bar
Cut punch into lengths to suit requirements, photo 6, if 
required to clear other bends in the work piece (refer to earlier 
examples).

 Set-up for bending a small radius
This arrangement, photo 7, is limited to bending steel sheets 
up to 1.6mm thick by using the bare press bar without a punch 
and optional bottom die. Remove one of the springs on each 
side to lower the blade.

Bottom Die for Small Bend 
Radius, 

Bolt the mounting plate to the press 
base and lower the blade into the vee 
slot to align it, then weld parts together.

Bottom Die for Optional  
Radius Bends
Optional Press bars for forming 
different bends can be made by 
selecting a round bar with a diameter 
to suit the inside radius of the work 
piece, photo 8.

Springs, 
The selection of compression springs for supporting the punch bar are not critical. Those that I have used are valve springs from a 
car engine. (Hardware stores sell a range of different sizes). A single, longer spring may be used if the bottom die for small bends is 
not required but will not compress enough when the press bar is used without a press blade. 
 
Spring Joiner, 

6 7

8

Cutting punch. Small radius die.

Large radius punch.

Fig.15

Fig.16 Fig.17

Small radius die.

Springs.

Spring joiner.
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High Ratio Bevels

Parallel bevels are attractive to 
model engineers because they 
can be made without the large 

and expensive machines used for 
their fully formed equivalents. The 
two types of bevels are shown in 
photo 1, with the larger bevels being 
fully-formed commercial products. 
However, parallel bevels are generally 
inferior in terms of smooth running 
and backlash. The latter persists even 
when they are tightly meshed. The 
revised geometry developed in “Bobs 
Better Bevels” improves this, but for 
technical reasons the development was 
initially on 1:1 bevels and then largely 
on 2:1 bevels. Bevels having a higher 

to manufacture and as 2:1 became 3:1 
then 4:1, I realised that some revisions 
in the manufacturing sequence were 
required. Photograph 2 shows blanks 

The crown wheel is in cast iron with 60 
teeth, Module 0.5. The large number of 
teeth, increased diameter and shallow 
angles all contribute to the increased 

The bevels in question were all 
manufactured on my CNC X3 mill with 
a 4th axis; photo 3. Manual milling 
should be possible, but is prone to 
errors because of the large number of 

1
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precise workpiece movements required. 
The Holy Grail here was a parallel bevel 
that came as close as possible to a 
fully formed precision bevel in terms of 
smooth running and lack of backlash.

Initially this was 7mm diameter silver 

steel held a collet with drawbar. On 
investigation, using a long ground test 
bar with a 2MT end, the best I could 
achieve was just over 40 microns TIR 
(1000 microns = 1 mm). Probably not 
too bad for an inexpensive imported 
rotary table, but not good enough! The 
question was what to do about it?

Bob Reeve continues the development work documented in 
“Bobs Better Bevels” (Ref 1). The bevel gears in question are 
the sort of bevels made by Model Engineers and are usually known as parallel 
bevels because the tooth depth is constant along the length of the tooth, unlike 
commercial bevels which are usually described as fully formed. 

2 3
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Fellow members of SMEE suggested 
that I might grind the arbor in the 

easier said than done. I started by 
turning the required shape in silver 
steel between centres which was to be 
subsequently hardened and ground all 
over. Photograph 4 shows the arbor 
being quenched in oil straight from the 

domestic oven at 200°C. 

problematic, and I settled for 0.025 
-0.050 mm on the taper, but the 0.4mm 
I allowed on the 7mm parallel portion 
was far too generous.

For the next phase of the machining I 
need to introduce my Myford. Not quite 
what you might expect, and photo 5 
shows my MG 12-M cylindrical grinder 
with internal and external grinding 

manual machine without the hydraulics 
of the more sophisticated versions. 

diameter in inches. Also needed were 
the setting bars in photo 6 ground 

the parallel portion of the arbor.
Preliminary grinding of the arbor 

commenced with the No. 2 Morse 
taper, photo 7, followed by the 
parallel portion, photo 8. Note that, 
for reasons of accuracy, the centres in 
a cylindrical grinder are usually kept 
stationary and the workpiece is rotated 
by the catch plate.

Photograph 9 shows the rotary 
table for my X3 which was converted 
to CNC use and no longer has a manual 
capability. Note the just visible, red dots 

replaced in the same position each time. 
Photograph 10 shows the rotary 

table mounted on the bed of the MG12 

table was only designed to be splash 
proof it needed some added protection 

in the photo, since it proved impractical 
to photograph anything meaningful 
inside the bag. Only the blued portion of 
the workpiece, poking through a hole in 
the bag, could be seen.

Grinding was started cautiously, 

which was perhaps as well, because 
what happened next was unexpected 

was removed in parallel stripes initially 
1-2 mm wide, along the length of the 

and all the blue was soon removed.
My explanation for this was that 

the narrow stripes indicated lateral 
movement of the workpiece caused 
by the pressure from the worm which 

4

5 6
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was rotating slightly eccentrically. 
Slight slackness in the wormwheel 
bearings allowed the workpiece to be 
pushed towards the grinding wheel 
and so produce a stripe. In addition the 
stripes were more prominent on one 
side of the workpiece than the other, 
this time indicating some eccentricity in 
the wormwheel itself. Had the stripes 
been tapered that may have indicated 
some angular misalignment which was 
fortunately not the case.

With the new ground arbor in place 
another pair of 4:1 bevels were machined 
but not before measuring the runout. 
This time better than 10 microns TIR – a 

the shorter length of the arbor. 
To assess the gears I used the test rig 

originally introduced in “Bob’s Better 

photo 11. Most noticeable is the 
small hand wheel to rotate the gears, 

micrometer-type adjustment to move 
the gears independently, each along its 
own axis. Each turn of the thumb wheel 
moves the gear 0.025”. This time, on a 
whim, I chemically blacked the gears 
before mounting them in the test rig.

As expected, they were noticeably 
better. But the chemical blacking had an 

of the handle a bright wear pattern 
began to appear at the outer ends of 
the crown wheel teeth. Not easy to 

photo 12.
It seemed to me that the most likely 

cause was that there was a slight error 
in the pitch cone angle of the crown 
wheel. Since the gear blanks are turned, 
the initial accuracy of the angle was 
dictated by the angular graduations of 

the top slide on the lathe. Subsequently, 

setting of the 4th axis on the CNC mill 
which had been set with a protractor. 
In both cases the graduations were 
1 degree. So, at best, with careful 
interpolation I might have achieved 
±0.1°. Clearly not good enough.

One possible improvement was to use 

produced by a known movement along 

7 8

9 10

11
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one axis, then check the angle using a 
bit of geometry. Photograph 13 shows 
the set up for the pinion which used a 
parallel bar with a dial gauge with a 1 
micron sensitivity. The topslide was set 
over to the pitch cone semi angle.

Because of the limited travel of the 
dial gauge (1mm), and the shallow angle 
involved, a slightly different set up was 
required for the crown wheel; photo 14. 
For setting the rotary table on the mill 
the arbor was too short to use directly, 
so after checking that the arbor was 
square to the rotary table, I used the 
surface of the rotary table; photo 15.

Note the custom clamps used for the 
rotary table. The Y-travel on the X3 was 
limited and the clamps were designed 
to make best use of what limited space 
was available.

For a 4:1 bevel the pitch cone angle 
should be ArcTan (1/4) = 14.036° (Ref 1)

The top slide movement for 1mm 
deflection of the dial gauge required is 
1/ Sin 14.036 = 4.123 mm.

To gauge if this was likely to be 
an improvement, an estimate of the 
uncertainties was created (When I 
was at school this would have been 
an estimate of likely errors, but is now 
“uncertainties” – that way no one has 
to admit to an error!).

As a preliminary exercise, it was 
first necessary to assess what sort of 
errors might arise and where. There 
are two distances to be measured, 
one by the dial gauge and the other 
by the topslide dial. In both cases 
the movement is assessed by taking 
a reading at the beginning and then 

at the end. There is an error of the 
same magnitude associated with 
each. Therefore the maximum error 
in the distance travelled is twice the 
individual errors.

The worst-case scenario assumes 
the errors are combined so as to give 
the maximum error. But in reality, the 
errors will have varied in magnitude and 
direction, usually in a random way. I used 
the root mean square (RMS) method as 
an alternative method of assessment 
which usually gives a less pessimistic 
result (hopefully)!

Uncertainty of measurement estimate 
used to predict accuracy.
•  Worst case scenario Dial Gauge 

readings ±2μ ie 4μ max.
•  Worst case topslide dial reading 

±0.02mm ie 0.04mm max.
•  Worst case angular error 

ArcSin(1004/4083)= 14.235°
• Calculated bevel angle 14.036° 
• Max. Error 14.235 -14.036 = ± 0.199°
• Probable (RMS) error = ± 0.104°

The results were initially somewhat 
disappointing being almost identical 

implication was that if my initial guess 

from my improvements. However, the 
proof of the pudding etc. etc. So the mill 
was set up to machine a new pair of 4:1 
bevels. About forty minutes and one cup 
of tea later, the new pinion was complete; 
photo 16. Note that the rotary table has 

be rapidly moved to the start point when 
cutting the teeth.

The new gears were set up on the test 
rig and, in deference to my observations 

12 13

14
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on the chemically blacked gears, treated 
to a sparse coat of engineers’ blue (the 
one that does not dry). The results are 
shown in Photo 17.

running and lack of backlash. I was forced 
to conclude that my initial estimate of 
angular error had been optimistic! But 

There were some further features 

1.  There was no longer a wear pattern 
restricted to the outer ends of the 
crown wheel teeth. So there had been 
a pitch angle error that had now been 
corrected.

2.  The wear track on the crown wheel 

rounded corners.
3.  The wear track on the pinion was a 

diagonal line.
The last two were still attributable 

to eccentricity, but where? After a 
long search I found some intermittent 
eccentricity in the 7mm lathe collet and 
(to my shame!) one shaft in the test rig 
was slightly bent! Probably due to an 
unscripted trip from the milling machine 

of the pitch cone angles. Photograph 
18 shows the lathe set up for the pinion. 

for the crown wheel and the rotary table 

15

16 17
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on the mill. The sine bar is lightly clamped 
to the side of the topslide and the parallels 
beneath it keep it parallel to the cross 
slide. Before doing this, it was necessary 
to check the sides of the topslide were 
parallel to the dovetails both vertically 
and horizontally. My estimate of the 
uncertainties for this arrangement were at 
least an order of magnitude better ie. RMS 
error ±0.01°. So that is the way I shall set 
angles from now on.

Yet another pair of bevels was 
machined, and these last improvements 
achieved what I was after: a pair of 4:1 
bevels that would run smoothly together 
with negligible backlash. The best bevels 
I had made. Probably not quite up to the 
requirements of instrument standards, 

between the parallel bevels and fully 
formed equivalents. Disappointingly they 
appeared to the naked eye much the 
same as the originals with all the errors!

There was now one last problem to be 
addressed. I now had a boxful of bevels 
of varying precision, but what was I going 
to use them for? 

References
Ref 1. Bob’s Better Bevels MEW No 316

18



A Speedy Milling and 
Drilling Lathe Fixture

Whilst the production of swarf, 
whether chips or long spring-
like threads, can be treated 

as satisfying in itself it is far more 
rewarding if the swarf produced is the 
product of the making a “something”.

The item described is an “attachment” 
for use on lathes that have a large 
threaded central stud or bolt to clamp 
down the tool post or tool holder. 
Its use is to simplify the holding and 
drilling holes in rod or tube. No units 

no accuracy of the “half a gnats” 
variety is required. In fact not even 
any dimensions shall be supplied. So 
you shall also have to supply a certain 
amount of design, photo 1.

1
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What is being made is similar, in 
use and application, to that of a “V” 
block and clamp. However in our case 
instead of a smooth 90 degree “V” we 
have a number of “steps”, the edges of 
whose “treads”, if joined together by 
a line or straight edge, would form the 
90-degree angle.

Tools and Material required
• Lathe
• Variety of different size end mills
• Holder for end mills
•  Cube shaped lump of metal of 

whatever material you have available. 
(In my case I cast a block of aluminium 
using the metal supplied from a dead 
garden strimmer engine. I couldn’t 

melt the lovely wee piston and con-
rod, I’m not a complete savage.)

• Two Allen screws and taps to suit.

Method
Decide on the size of cube, (design 
stage!) For ease this can simply be the 
same size as the four-sided tool holder 
you have on the lathe or of a size that 
will sit comfortably on the top of the 
compound slide.

Mount your cube in the four-jaw 

spend an age centring it, it isn’t 
necessary, and at our time of life speed 
is of the essence, the edge of a rule is 
close enough.

Paul Tiney describes a project suitable for beginners who ‘want to make 
something useful’.

Finished project in use.
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Dodgy Ballscrew

Reverse cube, place machined face 
against face of chuck or parallel spacer, 
clamp up and machine a new face 

Drill a hole right through the block, a 
size equal to a clearance size for the tool 
post clamp bolt/stud, photo 2

Remove the lathe tool holder and 

one face parallel to the face of the 

this will depend upon lathe size and 

straight edge is fine, a dial gauge is 

Remove four jaw chuck and replace 

‘em up in the three jaw or drill chuck” 

roll!” if he sees you, as they can’t hold 

Digression
At this point in the proceedings we’ll 
pause for a cuppa and a description 
of Theory and Practice as applied to 

formed from a series of steps, to 
accurately accomplish this will require 
each depth of cut to be equal to half the 
incremental difference in size between 

on any round bar or tube placed in 

in the real world indicates that a) we 

there are some gaps in their sequence 

hearted! Though not as proscribed 
by mathematical theory, in practice 
odd sizes and inaccurate depths of cut 

The various points of contact on the 
different diameters of work, though 

Block faced and bored

2

3 4
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not tangential simply occur at different 
locations ranged about the 90 degrees 
of arc that is available. Not ideal perhaps, 
but effective enough for our purposes. 
Don’t now go and get side tracked 
drawing it out with paper and pencil, 
you can do all that when you have 

Beginning with your largest end mill 
make a couple of passes across the 
face creating a wide shallow slot. Now 
fit your next size down end mill and 
repeat the process. Keep doing this 
until you reach your smallest mill. You 
should now have across the face of 
your cube a valley, the sides of which 
resemble a series of steps, and which 
look much like a graving dock when 
drawn in section, photos 3 and 4.

in vice.
Mark. drill and tap two holes, one each 

side of the groove to hold the clamp. 
Your choice of size, (I used quarter whit.) 
Drill clearance holes in the short steel 

tapped holes, photo 5.

oil surfaces.

In Use

any tube or bar placed across the 
cube and clamped will have its centre 
immediately at lathe centre height. A 
drill mounted in the lathe will put a hole 
through the centre of the work when 
the lathe saddle is moved towards 
the chuck. The work can be traversed 
across the lathe using the cross slide 

and, if required. a series of holes in a 
line can be made. The compound slide 
can be swivelled to enable a hole to be 
made at an angle through the work. 
The drill can be replaced by a milling 
cutter and a tube can be mitred to any 
required angle. A shaft can have a key 
way milled, assuredly, “on centre”. All 
machining carried out will be centred 
and carried out on centre without the 
need to measure or mark the centre 
on the work. There are many possible 
uses, and you also have three other 
faces to make use of for perhaps a 
ready mounted parting tool or knurling 
rollers, as any good huckster would 
say, “Gents your only limitation is your 
imagination.” Photographs 6, 7, 8 and 
9 show different uses of the block. 

5 6 7

8

9
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All advertisements will be inserted in the first available issue. 
There are no reimbursement for cancellations. All advertisement must be pre-paid.
The Business Advertisements (Disclosure) Order 1977 - Requires all advertisements 
by people who sell goods in the course of business to make that fact clear. 
Consequently all trade ads in Model Engineers’ Workshop carry this ‘T’ symbol

Thinking of Selling 
your Engineering 

Machinery? 
and want it handled in a quick, 
professional no fuss manner? 

Contact David Anchell 
Quillstar (Nottingham) 

Established 1980. 

Tel: 07779432060 
Email: david@quillstar.co.uk 

webuyanyworkshop.com
It’s never easy selling a workshop that has 

been carefully established over a lifetime. I 
will buy your workshop so you don’t have to 

loved workshop equipment and tools.
Please email photos to 

andrew@webuyanyworkshop.com
Or to discuss selling your workshop, please  

call me on 07918 145419
All equipment considered: Myford, Warco, Chester, classic British brands etc 

Polly steam locomotives also purchased, especially those needing a bit of ‘TLC’

Re-homing model engineers’ workshops across the UK

FOR SALE
American 5” Gauge F7 in authentic Great Northern colours

Reduced! Was £4,500, now only £4,000
Enquiries to verayarwood@gmail.com

LOCO has authentic sound system power plant. 
2 car batteries installed.

To advertise here 
contact Angela Price at
aprice@mortons.co.uk

Pendle Steam Boilers

t: (07452) 875912    e: sales@pendlesteamboilers.com

www.pendlesteamboilers.com

Makers of High Quality Affordable 
Steam Boilers for Marine and 

Stationary Enthusiasts



FREE PRIVATE ADVERTS

Tools and Machinery
Myford ML7 on makers stand, single 

phase, 3 and 4 jaw chucks, £1,325.  
.

Harrison horizontal Milling Machine 
vertical head 30 int, vice chucks 3 axis 
read out, 30’x8” table, 3 phase, £800.  
T. 01257 452736. Preston Lancashire.

Myford ML7 Lathe Imperial, 1960’s, 
history known from 1972, gearbox 
chucks, vertical slide 4-way tool post, 
new electrics and belts, measuring 
equipment, hand tools, offers near £950, 
collection from Maulden.  

.

Models
I have several ex-civil service clocks  

for sale (£20.00 each, see Scribe a Line). 
All are normally 48 volt dc powered, 
30 second steps, but a slightly reduced 

Save a stamp! meweditor@
mortons.co.uk

voltage also will operate. A suitable 
pulse supply unit is available on e-bay. 
I  would prefer payment on collection, to 
enable purchaser to select his/her choice, 

.

Powerful 3 ½” gauge Mountaineer 
by Don Young. Copper boiler with 

2022, full set of drawings, £3295 buyer 
collects, good running order.  
T. 01924 250061. West Yorkshire.

Workshop for sale Lathe, Milling 
Machine, Surface Grinder, Chop Saw,  
Vertical Band Saw and lots of extras see 
tab J www.ritasears.blogspot.com.  
T. 01258 860975. Dorset.

Parts and Materials 
Various parts including main casings, 

Coronavirus advice is changing! 
 

cylinders cylinder heads, spark plugs etc 
for Bentley BR2. Please phone for more 
info. T. 07873 104731. Perth.

Kit of fully machined parts for the 
assembly of a 5”gauge 9F “Black 
Prince” locomotive with full assembly 
instructions, includes unused boiler. 
Sensible offers sought. Buyer collects. 

T. 01342 311540 
.

Magazines, Books and Plans
13 drawings plus build articles for 

LNER B1 Springbok Locomotive, plus set 
of 6 GM main horn block castings. £150 
the lot (new price £230). Postage at cost 
or collect. 

.

Please post to: 
 

Or email to: 
Photocopies of this form are acceptable. 

 
Terms and Conditions:

 

 
  

YOUR FREE ADVERTISEMENT 

Town: 
Please use nearest well known town

Date: Phone:

WANTED  FOR SALE



Newton Tesla (Electric Drives) Ltd have been trading since 1987 supplying high power variable speed drives 
and electric motors to  industry up to 500KW so you can be confident in buying from a well established and 

competent variable speed drive specialist.

Si (Systèm international d’unités) Newton, unit of mechanical force, Tesla, unit of magnetic field strength

Managing director George Newton, originally from  the British Steel industry where he worked with 20,000 HP rolling mill drives is also a 
skilled machinist and uses his own lathes  to design and refine speed controllers especially for the Myford ML7 & Super 7

 For the Myford ML7, George and his team  produce the AV400, a complete ‘Plug & go’ solution including a new variable speed motor 
that meets the original Myford motor specification, has the correct 5/8ths shaft diameter and is a direct fit
The ‘AV’ range is extended with the AV550 & AV750 for the Super 7 lathe giving a choice of 3/4HP & 1HP motor power
Full Torque is available from motor speed 90 - 1,750 RPM
Advanced Vector control for maximum machining performance
Prewired and programmed ready to go
The AV400/550/750 speed controllers have an impressive 10 year warranty for the 
inverter and 3 years for the motor (Terms and conditions apply)
Over 5,000 units supplied to Myford owners
Speed control solutions also available for other lathes including Boxford, Southbend, 
Colchester, Raglan etc call or email for details

 Technical  support available by telephone and email 7 days a week 

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

Newton Tesla (Electric Drives) Ltd.
Warrington Business Park, Long Lane, Warrington
Cheshire WA2 8TX,   Tel: 01925 444773     
Email: info@newton-tesla.com   
Visit https://www.newton-tesla.com for more information. 
Follow us on Facebook: www.facebook.com/NewtonTeslaLtd




