" ONE WRENCH TO TURN THEM ALL

Make a universal wrench to operate multiple functions on your mill.
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MARKET LEADER IN
LARGE SCALE LIVE STEAM
MODELS AND KITS

Kit 1 Shown Assembled

Kit 1 & 2 Shown Assembled

Kit 1, 2 & 3 Shown Assembled

Kit 1, 2, 3 & 4 Shown Assembled

Kit 1, 2, 3, 4 & 5 Shown Assembled

The Model

Have you dreamed of building your own live

steam model, but lacked the confidence to take the
plunge? This fully machined kit gives you a unique

opportunity to build an exhibition quality model
irrespective of your engineering experience. You
will require a small selection of hand tools only.

The kit comes complete with every component
you need to build a working live steam
locomotive, including a silver soldered copper
boiler which is UKCA marked. The model is
supplied ready painted in the livery of your
choice. This is a stove enamel process that
delivers a high quality paint finish that can
rarely be achieved in the home workshop. The
kit comes with comprehensive instructions and
you will have access to a help line if you need
assistance during the assembly. Building this kit
will give you valuable knowledge of how a live
steam locomotive works, providing confidence
in running and future maintenance. Enjoy every
minute of the estimated 100 hours assembly
time and take deserved pride in achieving your
ambition!

Summary Specification

* 5 inch gauge, coal-fired, live steam

* 2 Outside Cylinders

* Stephenson valve gear

* Cast iron cylinder blocks (bronze liners)
* Drain cocks

* Lubricator

* Silver soldered copper boiler

* Multi-element semi-radiant superheater
* Reverser
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£5,995 + £195 p&p

FREE
SAMPLE KIT
WORTH :
£100!°

Free kit excludes
some items shown.

Experience the 1366 build for yourselt with a
free sample part kit 1 comprising main frames,
stretchers and buffer beams. It is completely free
when you request the brochure. It’s yours to keep
with no obligation to buy the model.

Delivery and Payment

Save £195.00. Free p&p for any order
received within 28 days.

VISA

Secure your model now for a deposit

of just £995. We will request a stage payment

of £2,250 in January 2025 as the build of your
model progresses, a further payment of £2,250

in March and a final payment of £500 in June
2025 when the model is ready to ship. The kit is
delivered as a single consignment when payments
have been completed. A ready-to-run model is

available at £500 extra. Order now by ‘phoning
01327 705 259.

Full 5 Year No Quibble
Warranty

Every model is covered by a full 5 year warranty.
We undertake to replace any defective component
free of charge. Our service is considered to be
second-to-none so you can buy with complete

* Boiler feed by axle pump, injector, hand pump confidence.

e Stainless steel motion and grate

' Please send, without obligation,
' my free brochure and free sample kit

Kit 1,2, 3, 4,5, & 6 Shown Assembled * Sprung axle boxes with needle roller bearings

 Etched brass body with rivet detail

* Safety valve ' Name:

Request your free brochure today

Request your free brochure today by e-mail,
telephone, or by returning the coupon opposite.

Telephone: 01327 705 259

E-mail: info@silvercrestmodels.co.uk

* Painted and ready-to run

Address:
* Pressure Gauge |

Approximate Dimensions
Length: 686mm Width: 241mm
Height: 318mm Weight: 35kg

Post Code:

Please send to: Silver Crest Models Limited,
. 2 Gresley Close, Drayton Fields Industrial Estate, :
' Daventry, Northamptonshire NN11 8RZ MEW

Find more information at
www.silvercrestmodels.co.uk

* Silver Crest Models Ltd reserves the right to limit free issue kits to 100 units Company registered number 7425348
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On the

Editor's Bench

It was great to see you all!

A few days ago | returned from the
Midlands Model Engineering Exhibition. |
can report that | was able to successfully
demonstrate 3D resin printing with the
SMEE, although | had a few technical
issues. My other responsibility, hosting
the MEW Talks programme, went well
but we had a few exciting hiccoughs.
First most of Roger Froud’s first talk

had become trapped in the ‘cloud, and
we had had to rebuild it at short notice

— well done Roger! We also had a few
things go astray, but they got tracked
down and are on their way to their
respective owners. | must say a huge
thank-you to Mark, Malcolm, Peter,
Shaun, Bob, Noel and Roger for their
excellent talks: as well as to all the SMEE
members for their support, and to Avril
and her team at Meridienne Exhibitions
for their hard work. It's impressive to see
how well all the little issues that arise
during such a long and complex event
get dealt with. A particular shout out

to the parking stewards for remaining
cheerful and patient, despite the
vagaries of autumn weather.

I'd also like to thank all the people
who took the time to talk to me
over the Exhibition. We covered an
extraordinary range of topics, and | will
be chasing lots of you to follow up on
suggestions for articles in the future. |
also enjoyed discussion of many other
topics, including various whiskies, the
finer points of PA speaker placement,
amphibious lorries, the pros and cons of
having sheep graze your club track and
the benefits of real gaffa tape versus
duct tape. My apologies to anyone | had
to rush away from in order to check on
the 3D printer, sort out a talk or visit a
particular stand.

It's rather like being transported away
to a parallel universe for four days, | hope
the many thousands of people who
attended the show enjoyed it as much
as | did, my impression is that you did.
Here's to next year!

Neil Wyatt




CJ18A Mini Lathe - 7x14 Machine
with DRO & 4" Chuck

SPECIFICATION:

Distance between centers: 350mm
Taper of spindle bore: MT3
Spindle bore: 20mm
Spindle speed: 50-2500mm
Weight: 43Kg

Price: £595

VM25L Milling & Drilling Machine Belt drive

& Brushless Motor

SPECIFICATION:

Model No: AMAVM25LV (MT3) / (R8)
Max. face milling capacity: 63mm

Table size: 700x180mm
T-slot size: 12mm
Weight: 120Kg

Price: £1,431

W DRO - Price: £1,921
W DRO + PF - Price: £2,210

See Website for more details of these machines

AMABL210D BRUSHLESS MOTOR 8x16- LARGE
38mm spindle bore

SPECIFICATION:

Distance between centers: 400mm
Taper of spindle bore: MT5
Spindle bore: 38mm
Number of spindle speeds: Variable
Range of spindle speeds: 50~2500rpm
Weight: 65Kg

Price: £1,185

XJ12-300 with BELT DRIVE and BRUSH-
LESS MOTOR

SPECIFICATION:

Gas Strut
Forward Reverse Function
750W BRUSHLESS Motor
Working table size: 460mm x 112mm
Gross Weight is 80Kg

Price: £725
W 3 AXIS DRO- Price: £955

Call: 0208 558 4615

AMABL250Fx750 Lathe (10x30) Variable Speed
- Power Crossfeed - Brushless Motor

SPECIFICATION:

Distance between centers: 750mm
Taper of spindle bore: MT4
Spindle bore: 26mm
Number of spindle speeds: Variable
Range of spindle speeds: 50~2500rpm
Weight: 140Kg

Price: £1,904
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VM18 Milling Machine Belt drive & Brushless
Motor

SPECIFICATION:

Model No: VM18 (MT2) / (R8)
Max. face milling capacity: 50mm
Table size: 500x140mm
T-slot size: 10mm
Weight: 80Kg

Price: £1,190
W 3 AXIS DRO - Price: £1,627

and many other products at incredible prices!

www.amadeal.co.uk

| Call: 0208 558 4615 | Email: info@amadeal.co.uk |
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NEW MACHINES COMING SOON
PLEASE CONTACT US ON 02085584615 FOR MORE DETAILS ON THESE
VIACHINES

Spandile liftng motor{optional)

MPV290F-Movable Mill Head Lathe, Mill & Drill
Combination Machine

VM28L-Ball Screw Type
Milling Machines VMA48H HIGH SPEED MILLING MACHINE VM32H HIGH SPEED

MILLING MACHINE

AMABL210E

With Electronic
Change Gear System

===

Hi Spec Low Prices Why pay more?

Prices inc VAT & Free delivery to

most mainland UK postcodes




9 Combination Door Bolt
Stewart Hart has designed a heavy
duty combination bolt that can be
used to help keep your workshop or
shed secure.

15 Beginner's Workshop
Geometer looks at the skill of panel
beating and how we might apply it in

our own workshops.

17 Funding Model Engineering
Martin Berry has found many ways

to help cover the costs of his hobby
over the years. Now he shares his

experiences with readers.

28 The Midlands Model
Engineering Exhibition 2024
Neil Wyatt, MEW Editor, reports back
from this highly successful event at the
Warwickshire Event Centre.

33 TheIndexto Model
Engineers’ Workshop

David Frith has taken on compilation of
our annual index, this pullout section
covers issues 333 to 344.

37 Lathe Speed Measurement
Chris Gardiner shares his approach

to measuring lathe speed, using a
selection of off-the-shelf parts.

41 Using Spring Washers to
Ease Gib Adjustment

Jacques Maurel explains a simple
modification to greatly simplify
accurate setting of gib strips.

SUBSCRIBE TODAY!
GET YOUR FAVOURITE

Contents

43 Milling Machine Universal
Wrench

This handy solution to making a speed
wrench for machine tools from Gregory
P. Widin is sure to be popular.

47 A RotaryFile Rack
Michael Potter created a handy design

by repurposing old wooden wheels.

50 Workshop Walls and
Wheels

Austin Hughes has created several
workshops, he takes us on a tour of his
current one, built into a double garage.

58 Fromthe Archives

Tubal Cain offers some sage advice to
bear in mind when choosing a pillar drill
for your workshop.

59 Unlocking a Secret

Stub Mandrel finds fitting a key to
be an interesting exercise in hand
work and along the way explains the
workings of a mortice lock.

60 A New Small Chainsaw Vice

Finding normal vices too large for
sharpening small electric chainsaws,
Will Doggett set about making a more
compact version.
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Coming up...

IN our next issue

In our next issue Howard Lewis explains how to extend the life
of brazed carbide tooling.

uIa

3 On the Editor’s Bench
The Editor has just returned from the Midlands Model
Engineering Exhibition.

16 Readers’ Tips

This month our winner is a tip for those of us whose hand
strength isn't what it was. Send your tips to meweditor@
mortons.co.uk, you could win a prize.

22 On the Wire

This month, an open day, books for Christmas and an update on
Polly Model Engineering.

26 Scribe A Line

This month our postbag has some reader feedback and an
important update on our recent Headstock Indicator. We are
always keen to hear from you - send the editor your thoughts at
meweditor@mortons.co.uk.

64 Readers’ Classifieds

This month we have a tremendous selection of readers’ for sale
and wanted adverts, is it time for you to grab a bargain?

" * ONE WRENCH TO TURN THEM ALL

) Make a unhnersal wrendch to operate multiple furct ones on yowr mill
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MIMEX 2026
We report

ON THE COVER

Our cover features Alan Haywood
demonstrating ball turning on the
Society of Model and Experimental
Engineers stand at the Midlands pakiomthe, NG

Engineering
Exhibition

Model Engineering Exhibition, for
the Editor’s report, see page 28.

W PANEL BEATING = A TRAD TEON AL SHELLTHATS USEFUL TO DAY

Get more out of your workshop with MEW
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HOME FEATURES WORKSHOP

EVENTS FORUMS ALBUMS

VISIT our

Why not follow us on Twitter? twitter.com/
ModeIEngmeers hashtag #MEW

Following

Model Engineer
@ModelEngineers

The home of Model Engineer, the premier UK model engineering magazine for over
100 years, & Mode! Engineers' Workshop the leading international workshop title "\

&’ model-engineer.co.uk [ Joined June 2013

G37 Following 2,105 Followers

THIS MONTH'S BONUS CONTENT
Extra Content!

Visit the Model Engineer Forum to find extra content and discuss this
issue of Model Engineers’ Workshop!

www.model-engineer.co.uk

Hot topics on the forum include:

Drill Sharpeners Compared started by peak4.

A useful comparison of the capabilities of different sharpening
tools.

Collet blocks and collets started by Paul McDonough.

A discussion looking at different collet styles.

Difference between 9/16"x 20 Cycle Pitch and 9/16"x 20 UNS
Started by Bill Phinn.

The short answer is it's very subtle, but it's generated some interesting
debate.

Come and have a Chat!

As well as plenty of engineering and hobby related discussion, we
are happy for forum members to use it to share advice and support.
Come and join us - it's free to all readers!

CLASSIFIEDS EXTRA SUBSCRIBE ARCHIVE SUPPLIERS



144 Maidstone Road, Foots Cray, Sidcup, Kent, DA14 5HS
Tel: 020 8300 9070 - evenings 01959 532199
website: www.homeandworkshop.co.uk
email: sales@homeandworkshop.co.uk
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- AT\ R, Boxford AUD Mk111 5" x 22" rare U » machine table gears
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LEARN HOW TO
DESIGN, MAKE
AND MAINTAIN
TIMEPIECES

Horology combines engineering, metal and
wood working, tool-making skills, technology
and traditional techniques to produce working
timepieces.

At the BHI we’ve been training clock- and watch-
makers for over 160 years and have a range of
short (on site) and Distance Learning Courses for
all levels.

From beginner to expert you can train with our
professional tutors to learn new skills or work
towards an internationally recognised qualification
to set you on a horological career path.

The skills you learn also apply to an expansive
range of engineering professions, including model
making and automata.

e S — —

BRITISH
HOROLOGICAL
INSTITUTE

N

2
1
Training Clock

and Watch Makers
Since 1858

UK associate membership is only £160 a year.

Your membership also includes a print copy of
The Horological Journal every month and access
to all 160+ years of the Journal online...

as well as access to the BHI forum,
events and more!

#=  Join today

01636 817603
C) membership@bhi.co.uk

8 December 2024



Combination Bolt H

Combination
Door Bolt

Stewart Hart explains how to make a security bolt to add extra security to

your workshop.

orkshop security is
something we should all
take seriously, unfortunately

there are bandits around who see
garden sheds and outhouses as easy
targets, these are just the places where
we have our workshops. If you take

the time to add up the cost of all the
equipment, you'd be surprised at the
value of the kit you have. So, it's well
worth investing in good workshop
security. A few common-sense
precautions will help deter them: - Good
motion sensor lighting, window bars,
cover the windows, don't make it public
that you have a workshop, and guard
your address from prying eyes on the
internet, and if its practical fit an alarm
in your workshop.

But none of this will deter a real
determined thief: determined thieves
are fortunately in the minority, most
thieves are lazy so and so’s, that are
opportunistic: on the lookout for the
easy steal. Your first line of defense is a
strongly double locked door, but if your
anything like me the first thing you
do with a bunch of keys is to “mislay
them!” the answer to this dilemma is
a combination lock. Most combination
locks, however, are of the clasp type
that are also liable to be mislaid, a
solution is a bolt combination lock
permanently attached to the door,
fig. 1, General Assembly. (Bear in mind
that if you have workshop insurance
it may specify what type and grade of
lock(s) you have on your workshop).

As the lock will be outside in the
elements it is ideally constructed
completely of stainless steel, but less
durable mild steel could be acceptable.
The base plate is a welded fabrication
of 30mm™30mm™1.5mm thick box
section with a 16mm diameter bolt
with tumblers manufactured from M16
stainless steel nuts. The structureis
strengthened with M15 stainless steel
washers (see fig.3 in part 2). | obtained
all the material for this project from an
online supplier. It is drawn using four
tumblers, but the design can quite
easily be modified to have three or
five tumblers, and it can also be easily
modified to be mounted in different
orientations. I've purposely gone for an
extremely robust looking design again
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Completed lock.

File flats on 30
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Stainless steel material.
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Machining out the base plate.
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Machining out the base plate.
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Combination Bolt H

as a deterrent factor, and I've designed
in the provision for hidden fixing screws,
photos 1and 2.

Stainless steel can be difficult to
machine particularly grades used in
the food industry for vats and pipe
work, it can be tough and springy to
cut generating a lot of heat. It's best
to use slow speeds and use plenty of
cutting oil, you will probably find that the
box section is one of these difficult to
machine materials. Stainless steel bar for
the bolt can be obtained in free cutting
grades, S303 is one such grade but these
grades are not quite as stainless as food
grade stainless, forgive my terminology,
but they will serve our purpose nicely.

Starting with the base plate, fig. 2,
manufactured from box section:

Mark out and cut away the unwanted
material, this can be quite easily done
using a combination of drilling, milling
and hacksawing. By changing the

face the slide slot is cut in, will allow
you to mount the lock in a different
way, but this will have an impact on
the orientation of other features,

more about this later. Next you need
to machine out the bore of the M15
washers. Three different bore sizes are
used and it's important to get the right
size washers in the correct place. The
easiest way to machine the washers is
in the lathe using a chuck fitted with
soft jaws. Just machine the jaws with a
shallow step, push the washer up to the
step and close the jaws down onto it,
then bore out to the desired size, and
file flats on them to give a tight fit in the
box section.

The catch plate, fig. 2, ismade in a
similar way to the base plate, so no
further explanation is required except to
say that it has three washers. The front
one acts as a strengthening plate for the
bolt interface, photos 3 and 4.

The washers are welded into the
ends of the box section, this has the
effect of strengthening the assembly:.
I'm far from being an expert welder,
machining is my main skill area. I'm
a very rough welder, | can stick two
pieces of metal together, but the end
results look terrible. | don't let that
stop me having a try, as I've found that
welding equipment is a useful addition
to my workshop. So, I'm not going
to go into any depth about welding
techniques, but | will briefly explain

1
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Tig welding washers in place.

12

www.model-engineer.co.uk

the three main types of welding which
are: - Stick, Tungsten Inert Gas (TIG for
short), Metal Inert Gas (MIG). All three
methods use an electric arc to melt the
metal, but they use different methods
to shield the weld and to apply the
filler rod.

Stick welding is one of the most
common welding processes. It uses a
filler rod that the arc is struck from, the
rod is coated in a flux that melts and
shields the weld. TIG has a tungsten
electrode that protrudes from a
ceramic nozzle through which an inert
gas flows, the arc is struck from the

electrode and the filler rod is fed by
hand into the arc. MIG is similar to TIG
but the arc is struck from a filler wire
that is fed through the center of the
ceramic nozzle. The filler is usually of
similar material to that being welded,
and the inert gas is argon or carbon
dioxide, it's important to set the correct
welding amperage for the work, but
here I'm getting out of my depth.

Simple welding equipment is readily
available and isn't that expensive but
anyone contemplating investing in
some welding kit must make themselves
aware of all the precautions required to
carry out the process safely.

| can stick or TIG weld with my
welding equipment, it is more difficult
to weld thin section with stick weld
as you can easily burn a hole in the
thin section, so | chose to TIG weld the
lock together, photos 5,6 and 7. It's
worth noting the use of a home-made
welding vice, you don't want to use
your precision machine vice for welding,
as it will be soon damaged by welding
splatter so it's well worth welding
together a crude vice to be used solely
for welding, but that's another project
to write about.

The tumblers, fig. 3 (to follow in part
2), are made from M16 stainless steel
nuts, there are three different types
of tumblers required, to allow them
to nestle together, this is so the inner
workings are concealed from any lock
pickers. The two inner tumblers are the
same and the two outers are different,
they need to be machined to a sloppy
fit if you make them too tight the lock
won't work smoothly. The first job is to
machine out the bore to 16mm diameter
to give a sloppy fit on the bolt, don't
worry if you don't machine all of the
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Tig welding washers in place, note homemade welding vice.
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Grooving tool ground from high-speed steel Back stop with draw bar.
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Back stop in chuck. Machining groove using back stop.

thread away as this won't detract from a special tool to machine the 3.2mm different stops, photo 10, | fitted this
the lock working correctly, it will pay to groove from a piece of high-speed to my head stock with a wide stop to
machine a few spares just in case you steel, photos 8 and 9. Sometime ago | take the nuts, photo 11. The use of this
make a mistake with the subsequent made a back stop for my lathe using a stop will greatly simplify the accurate
machining. You will now need to make blank M3 morse taper threaded to take machining of the tumblers.
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Machining the outside diameter.

Machining the internal step.

Deburring the bore using emery cloth and lapping stick.

The first job was to face off tumblers
1,2 and 3 to 12.3mm wide and to face
off tumbler 4 to 10.5mm. Tumblers 1.2
and 3 are grooved at the same setting,
put tumbler 1in the chuck pressed up
against the back stop, touch the face of
the tumbler with the grooving tool, zero

14 www.model-engineer.co.uk

your dials and advance the tool 5.25mm
plus /2 the width of the grooving tool,
zero your dial again, this will give you the
correct position of the groove. Advance
the tool until it starts to cut, zero your
cross-slide dial and advance the tool 2
and a bit mm and zero your dial again.

Remove from the chuck and put tumbler
2 in hard up against the stop and working
to your zeroed dials machine the groove,
repeat for tumbler 3 if you get it correct
all three tumblers will be grooved the
same photos 12, 13, 14 and 15.

e To be continued
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BEGINNERS WORKSHOP

These articles by Geometer (lan Bradley) were written about half a century ago. While they contain much good advice, they
also contain references to things that may be 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.

PANEL

pice commercial panel beat-
ing 1s a highly skilled
process demanding vyears
of practice for proficiency, many
of 1ts principles are sufficiently easy
to assimilate, and by restraining
one's ambitions until experience
has been gained success In some
degree 1s not too difficult.

Neither are materials-soft alu-

minium, brass and copper sheet, well
annealed and between 1/32in. and

1/16 1n. thick-too expensive and tools
may already be mn the workshop.
Main types of hammers., of which
there are numerous variations, are
shown at A: (left) type for general
work and stretching and riveting;
(centre) type for blocking and hollow-
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BEATING

ing; (right) type for finishing or
planishing-removing small dents,
irregularities and previous hammer
marks. These may be supplemented
by wood and rubber mallets, of normal
and pear shape, B.

To rest the metal,, a panel beater
utilises “ stakes © whtch have a lower
end tapered to fit a hole mn an anvil
or block, while the heads are of vary-
ing size and shape-flat, round,
convex. etc. The amateur. however,
may employ pileces of steel bar held
in the vice, the ends filed and smoothed
to different shapes. A sandbag 1s
always essental.

Kinds of blow

Three kinds of blow may be struck.
A resilient or elastic blow 1s when the
mstrument used 1s a wood or rubber
mallet and the metal 1s supported on
the sandbag, C. as when blocking or
hollowing. A metal hammer may also
be used but then the blow 1s harder.

A direct blow, D, 1s when a hammer
1s used and the metal 1s held up from
below on a metal support or stake.
This type of blow stretches metal,
and 1s also used in finishing and
planishing, when blows are light and
adjacent to eliminate previous marks.

A floating or off-support blow. E,
with a hammer or ma]i)l?:t 1S used
conjunction with a metal support,
which, however, 1s not on the line of
mmpact. This type of blow will also
dent and shape metal.

A simple bowl shape commencing
as a flat disc 1s perhaps as good as
any for mitial practice, and 1t demon-
strates the two methods which may
be employed-hollowmng and raising.
In hollowing, the metal is stretched
and thinned; while in raising its
thickness remains much the same.

Using a ball-ended hammer, A4
(centre), or a pear-shaped mallet, the
disc, F, 1s held by hand supported on
the sandbag, and a circle of closely-
spaced blows 1s struck round just
within the periphery. The disc 1s
slowly rotated a hittle after each blow
and the result is a shallow channel.

The first circle of blows 1s succeeded

by another of smaller diameter just
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touching the first; and the second
circle 1s followed by a third-and

so on to the centre. Should the
hollowing not then be sufficient,
another start 1s made near the outer

edge.

%11 shaping by raising, the disc 1s
held supported on a round steel or
hardwood head, and floating or ofi-
s_uplport blows, E, are struck 1n
circles. The disc tends to pucker round
the edge, and each pucker 1s carefully
tapped, a little at a time, out towards
the edge of the disc. Attempting to
hasten the process may result mn the
puckers flattening, overlapping., and
the metal cracking.

Puckers may be deliberately formed
if necessary, and this method em-
ploved for raising. A round-edged
stake, G, is used to support the eﬁge
of the disc, and the metal struck at
the side to form each pucker. If this
1s done on a flat disc, the metal 1s
then driven towards the centre, sup-
porting on a round hardwood head,
and employing floating blows. Plan-
1shing at the finish 1s performed with
a flat hammer on a round or curved
steel head.
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Readers’ Tips
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This month’s winner is John Harding with a tip for those of us with arthritis or painful hands. And a quick note: please
see ‘'On the Wire' for news of a Chester Machine Tools open day in December!

Pain in the fingers drove me to adding handle extensions to tools such as the chuck key in the photograph. This solved the
pain and also yielded the bonus of eliminating drill slip, so it could be an idea of benefit to anyone really.

John Harding

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
we'll choose a winner for the Tip of the Month will win £30 in gift vouchers from Chester Machine Tools. Visit www.
chesterhobbystore.com to plan how to spend yours!

Please note that the first prize of Chester Vouchers is only available to UK readers. You can make multiple entries, but we

reserve the right not to award repeat prizes to the same person in order to encourage new entrants. All prizes are at the
discretion of the Editor.
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Funding Model Engineering H

Funding Model
Engineering Part 1

Martin Berry shares his thoughts on how to make our hobby more affordable.

odel engineering can be one of
the more expensive hobbies,
but the cost is proportionate
to your aspirations. A mini-lathe and a
drill press or perhaps a small bench top
mill may be perfectly adequate for some
to make small steam engines or models,
while others might aspire to a more
substantial Colchester or Harrison lathe,
Bridgeport milling machine, surface
grinder and power saws for making large
locomotives or traction engines. Unless
you happen to have access to such
equipment at work or a local college,
there is going to be a capital outlay to

E. > - === | ¥ —
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My first lathe.

December 2024

buy not only the machines, but also the
accessories. Then there are hand tools,
measuring equipment, materials anc
consumables to consider. Unlike many
hobbies, model engineering is not a
hobby you have an initial capital outlay
and an annual maintenance cost (e.g.
club subscription), the outlay keeps on
going the more you get involved.

| started model engineering in my
late teens at the latter end of the 1970's
with a new Cowell’s lathe, photo 1,
living with my parents and having,
after a household commitments and
running a motorbike, a degree of

disposable income. As my hobby grew,

| bought new and occasionally second-
hand tools, although the realisation of
relative expenditure soon caught up
with me and second-hand purchases
became the norm. As my engineering
aspirations grew, so did my desire for a
larger lathe. There were no affordable
Chinese imports then. What | really
desired, a Boxford, rarely came up on
the second-hand market and a new
Boxford ME10 was well beyond my
means. | did manage to buy a rather old
Boxford model B locally and this served
me for a few years until the motor
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decided to take up smoking, which
became very detrimental to its health.
| started building a Minnie traction
engine and a 3.5" Tich locomotive
but found that | was spending a large
proportion of my time making other
things, particularly tools to make
tools and even tools for servicing my
motorbike.
Then | secured a job away from home
and the inevitable mortgage resulted
in economies; hobbies, especially the
expensive model engineering, fell by
the wayside. After a few years, financial
pressures eased, | stated to procure
some more modern equipment,
including a Boxford AUD and a Dore
Westbury milling machine, all second
hand. Along came marriage and the
benefits of a dual income so | eventually
splashed out on a new Wabeco F1200
milling machine followed, a few
years later, by a dedicated workshop.
The arrival of children reduced my
disposable income and time available
for hobbies, but the biggest blow
was caused a few years later by the
recession, when a dual income reduced
back to a single income, as my wife
lost her job, with further uncertainties
of holding onto my own. At this
time the motor on my Wabeco mil
stopped working and the prognosis
was expensive; a replacement variable
speed drive was needed - it was not
going to get repaired in a hurry. My
relatively casual approach to financing
my hobby had come to an end and
financing the family in uncertain
times was now my immediate priority
to the detriment of anything else, a
depressing situation | felt resigned to.
After a while | decided that, if | wanted
money to finance my hobby, it would
have to come from sources other
than my reqular income. This article
summarises some of my experiences and
thoughts on providing a revenue stream
and minimising capital outlay to allow
my workshop to stay operational. While

the title of this article states “funding’,
some of the activities discussed below
are cost avoidance. Several activities
've practised over many years, while
others are more recent, and a couple are
opportunities which I'll not personally
bother with! I'm sure most readers will

have, in some way, entertained similar
ideas and activities.
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Scrounging

In my early career, | worked in industry,
so had access to odds and bits of mostly
steel, always of unknown composition,
and pieces of cast iron. Over time, | spent
less time on industrial sites to the point
where visiting the odd factory became

a real treat. Once, in a factory which was
relocating, | was directed to a skip where
there was a pair of small fly presses,

and in one of the workshops a box of
surface grinder wheels. One fly press
went into the workshop and the other to
a tool dealer in exchange for some small
tools. Closure of my company'’s office,
provided me with a stock of 50 X 10 mm
mild steel, acrylic sheet and aluminium
extrusions from office partitions, box
section steel from desks and loads of
M5 screws. Scrapping old instruments,
photocopiers, office printers and the
like brings all sizes of useful round bar
material bronze bushes, screws etc.
Many of the projects | undertake have
used materials scrounged from one
source or another.

My biggest bargain scrounge was a
Harrison universal milling machine which
was standing in a service corridor of a
hospital | was working at, ready to go
to the scrappy. After a quick word with
the hospital Chief Engineer and the mill
was, if | wanted it, mine; all | had to do
was take it away. This | did for the cost
of hiring a tail-lift van, a pallet truck and
some muscle.

Unfortunately, scrounging requires
you have the space to store said
scrounged items until the day you need
them. In my case, for over 40 years,
and having piles of apparent junk can
cause domestic friction, unless you
can turn some of it into something
useful or effect an urgent repair, and
then point out the benefit of having a
stock of useful material. As a long-term
interest, casting metals necessitates
the collection of castable metals, mostly
aluminium and brass. It is about time my
pile of scrounged materials was turned

into something more interesting than a
shed filler.

Recycling

Recycling is no different in principle to
scrounging, except that it applies to
materials recovered from life expired
items at hand. Most of the copper |
have comes from replacing the heating

system in my previous and current
homes and this also includes brass
valves and fittings. | also saved all the
wire ripped out when my previous
house was rewired. Stripping wire from
the insulation is a tedious process but

it is safer and more environmentally
friendly than burning it, not to say
attracting less attention from the
neighbours and the local environmental
health inspector!

If separated, these metals (virgin
metals have a better value if not mixed
or coated in plastic) could go to the
scrappy and improve cash flow although,
as previously mentioned, | have plans
for casting and to make my own bronze
and gunmetal so | am saving it for now.
The same applies to all the miscellaneous
aluminium items I've rescued. Similarly,
old motors are broken down for the
copper and other bits of domestic
appliances salvaged before the valueless
carcase is carted off to the local waste
recycling centre.

Selling Surplus Equipment &
Otherltems
After buying a bigger and better
machine, | have a terrible tendency to
hang onto the old machine, mostly for
sentimental reasons and sometimes
because I'm sure it will come in useful
for doing some smaller jobs. Inevitably,
said machine gets used as a shelf and
sits there for years gathering dust
and becoming an inconvenience as |
invariably run out of space to move.
Many of the hobbyist machines have a
good resale value, especially if they do
not need more than two able bodied
enthusiasts to move and will go in the
back of a decent sized car. Selling not
only releases cash for re-investment,
but also prevents having to investin a
further extension to the workshop.

've sold a number of tools and
miscellaneous materials through the
Homeworkshop.org.uk site (it's free,
although a contribution is welcomed by
the site’s administrators). If you belong
to a model engineering or similar club,
then club sales or word of mouthis
another outlet opportunity. And, of
course, there are the free adverts in
Model Engineers’ Workshop and www.
model-engineer.co.uk.

Selling should not necessarily be
constrained to workshop related
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items and anything from the domestic
environment can be considered to

help release space and raise a little
cash. These days it's surprising what
people will buy, and I've sold everything
from old sales brochures, books, tools,
broken printers, cabinets, shelving and
bits of machine tools. Applying some
engineering to a ride-on toy digger, no
onger wanted by my children, returned
it to a good solid working condition
which allowed it to be sold for more than
it was bought for new!

Don't Be Afraid to Sell at a Loss
If you can't sell at the price you want, it
may be worth even less in the future,
especially if it contains electronics, or
may not sell at all. An early sale improves
your cash flow and your ability to buy
tools and materials which will be useful
to you now.

Buying and Selling via Auction
Websites

Auction sites place all sorts of useful
items and junk at our fingertips, some
good, some bad, some a bargain and
some ridiculously over-priced. Similarly,
they provide an outlet to sell your
surplus and largely abandoned items to
raise cash needed to feed your hobby.
The most popular on-line auction site is
eBay, and my comments below relate to
this auction site, although other auction
sites may have similar considerations.

When buying, the key here is to know
what a sensible price for the quality
of item you are looking at is, and stick
to it. Not getting carried away and
bidding those few extra pounds to win
the treasure is a must, as someone
else will be doing just the same. Unless
something is truly a rarity, there is
always a chance that another one will
pop up at some time.

Buying local saves on postage but if a
collection option is not mentioned, it is
always worth checking with the vendor,
as I've found some who, for some
strange reason, won't accept personal
collection. Postage rates vary and an
apparently low item cost sometimes
comes with a high postal charge to
compensate.

Often a vendor will indicate a buy-it-
now (BIN) price, to tempt you to snap
up the bargain before anyone else. But,
've generally found that bidding prices
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don't get too close to the BIN price so it
is often worth just bidding and hoping
for the best.

An advert which has multiple decent
quality pictures from all angles is a
good sign that the the buyer is keen
to show off the quality of the article
he is trying to sell, so there is a good
chance that what you get is what you
expected. Conversely, poor pictures
showing no detail may mean that the
seller either does not care but also may
not want to emphasise a blemish or
fault with the item. The same applies
to the listing description; a schedule
of faults shows the seller as being as
honest as possible whereas a widget
“in good condition” says nothing at
all. However, there is another way of
looking at this; a poorly described item
with a poor picture may put off a lot
of bidders and so there may be less
bidding competition. Most of the items
| have secured at a bargain price fell
into the poorly listed category. So as a
seller, the more detail you provide, the
better your chances at getting a good
price. The description of "Barn Find"
should be treated with utmost care as
it is often a way of the sellers divesting
themselves of any responsibility for the
authenticity or condition of the object.

Quite often you may see an item being
re-listed continuously, clearly not being
sold, probably because it is over-priced.
It is worth contacting the seller and
offering a sensible price and asking them
to re-list with a BIN price.

There are a number of considerations
to selling, the main one being, how much
do you want for the item. Some items
are much more saleable than others:
Boxford and Myford lathe accessories
will sell, but old hand tools may not.

Nowadays eBay listing is largely
free for occasional sellers like model
engineers as you need to list more than
1,000 items/month before a fixed listing
fee applies. There are optional extra fees
if you want, including a 4% reserve price
and 35p for each additional category you
want to list in plus fees for international
listings. Generally, the free listing is
adeqguate. Once anitem s sold, thereis a
12.8% commission fee on the final price
and the postage cost, plus 30p.

The most difficult decision is the
auction starting price. A low start
price encourages early bidding, but
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conversely, any lack of interest could
mean that only one bid might be made,
and you end up practically giving the
item away. Whereas the buyer might
have been guite willing to pay a much
higher listed price. | prefer to list the item
at the absolute minimum price | want
for it (net of eBay fees) and hope the
price gets bid. In my opinion, there is no
point to paying to have a reserve price,
rather than just listing at your minimum
sale price. If it does not sell after a few
re-listings, then a lower listing price can
be applied in the future.

Within the listing, there is a buy-it-
now (BIN) option, which is now free,
giving the seller the opportunity to offer
a potential buyer the chance to jump
in and buy at a fixed price before the
auction finishes: however once a bid is
made the BIN option disappears. It may
be difficult to judge the market value
of anitem to set as a BIN and I've sold
several items where the bid process has
taken the final sale value to significantly
above what | might have thought to
value it. I've also bought items which got
nowhere close to the BIN price - it's a
difficult one to judge!

As mentioned above, eBay also
charges 12.8% commission on the
postage and this should be borne
in mind when determining the cost
benefits of selling. | tend to value
postage at cost, via couriers like Evri
(was Hermes), and add £1to cover
packing materials and 15% to cover
eBay's commission. Remember, if you
have to buy postage containers and
bubble wrap, these cost money. Offer
cash on collection as an option, as this
also saves you the effort of packing and
arranging carriage. Large items which
can't be posted or sent by the normal
parcel couriers would normally only be
advertised as cash on collection. For
such items, people are often prepared
to travel a significant distance to collect
the right item. Do not restrict yourself
to cash on collection for smaller items
as this severely restricts your potential
audience and the potential sale price you
can achieve.

When selling on eBay, you now need
to register your bank account and all
buyer electronic payments less eBay fees
are made directly to your account. Fees
occurred for cash only payments are also
billed to your account.
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As hinted above, you need to consider
the viability of selling something. Selling
an itemfor £1 even if that's what it is
worth, is just not viable as the fixed costs
are going to be a high proportion of the
eBay commission. The deductions are
12.8 p as the percentage commission
and 30p fixed charge giving a total fee of
oo P 42.8p, leaving you with just 57p, almost
| sour st 2 wi AG WRTFAHOR half the selling price. And this does not
' AT SO take into account the cost of your time
creating the listing, packing the item and
the trip to the post office or letter box.

If you sell an item for £50, on a free
listing with no other options and charge
£10 postage and it actually costs you £10
to send the item the commission will be:

(£50 + £10 ) x 12.8%) + £0.30 = £7.98

so your final revenue is £50 - £7.98 =

£42.02

10060 1000

Cleaned and reset electric meters. Adding sufficient to your postage
charge to cover materials and fees
3 means that fees only effectively apply

to the item sale price, and the resultant
revenue to yourself will be £43.30, the
same as for a cash sale.

One occasional promotion to keep an
eye on is the Max £1 selling fee. If you
want to sell something of high value like
a lathe, then this is worth waiting for. |
don't know if this promotion is offered to
all sellers or just established sellers.

eBay is constantly changing its options
and charging structure, and the above
structure was correct at the time of
writing. Please check eBay’s help pages
for the latest terms and conditions.

Non-Auction Sites

There are other outlets for selling your
surplus items and the likes of Gumtree
and Shpock are classed as boot sale sites
(derived from the principle of car boot
sales). Both offer free sales space for
private vendors and because it is not an
auction, you set the price you want.

In the UK, a really good site for buying
and selling anything from machine tools
and accessories to steam models and
other related items which may be of
interest to the home workshop owner

Is Homeworkshop.org.uk. As well as
offering an outlet for selling items, it also
lists items being sought and information
requests relating to machines and
tooling etc. I've bought and sold via this
site and helped others with information,
often accessing the site daily to see
what has been added. Being relatively
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Hybrid steam engine advertised as a pulley:

specialised in its appeal, on average only
a dozen items are probably added every
week, so it's not so onerous as eBay. The
site www.model-engineer.co.uk also
offers free sale and wanted ads, as well
as a forum for discussion.

Social media sites, like Facebook, have
many topic-specific pages and groups
providing a free advertising platform.

Car Boot Sales

Largely overtaken by on-line auctions,
boot websites and social media groups,
these are still a good way of finding that
odd treasure, again ensuring that you
have some idea of the price as some
vendors are really traders out to make
the most of their “rare as hen’s teeth”
items. Avoid buying no-name cutting
tools (drills, mills, taps & dies, files, etc.)
unless the brand or originis clear, e.q.,
Dormer, Presto etc. Mahy apparently
bargain tools are pretty much cheese
painted to look like metal. But there are
good opportunities to pick up a bargain,
especially where sellers are clearing out
grandad’s garage and often know little
about the tooling they are selling. For
the seller, car boot sales generally attract
those only looking for bargains, so not a
good outlet for disposing of quality tools
at a realistic price.

Look out for the Wanted
Adverts

Wanted adverts offer an opportunity
to sell something with minimal effort
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and at a realistic price. I've sold a few
items including my Dore Westbury
milling machine. The wanted advert
appeared on a Thursday, details

were sent to the enquirer the same
day and the deal was completed on
the Saturday. Another advert was
someone looking for some milling
machine parts. | had something along
the right lines and after an exchange of
emails and photographs, the deal was
done. Not big money, but it would be
unlikely that the items would have sold
by any other means as no one would
be interested at the time.

Buy with Profit in Mind

The odd bargain can be found, which
may not be of direct benefit to yourself,
but which can with a little effort be
returned to the market after some
input to, at best, clean up or, at worst,
have to repair. The cost of repair has
to be evaluated against the cost of
spares, or the time taken to actually do
the job. Spending ten hours of work to
only make £10 profit is hardly worth
the effort, so there is always a risk to
buying and refurbishing. If the item
cannot be repaired then its only value is
scrap (if any) or salvageable materials,
or sometimes sold as spare parts. Be
prepared to make a loss, although if
you know what could be wrong, this
gives you half a chance of not getting
caught out. Buying a refurbishment
opportunity from auction sites can be
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problematical as it is often difficult to
view the item or get useful information
out of the seller before-hand to allow
you to make an informed decision of
whether the risk is worthwhile.

| bought five old electricity meters
locally for £3, these were cleaned up
and tested for functionality and all
subsequently sold making over 600%
profit, photo 2. Small scale maybe but
we are not out to make a business of it.

Have an Equipment Shopping
List and Know the Value of
Tools

As my capability and knowledge
increases, the shortcomings in my
equipment continually grows, and

my shopping list increases in length.
Knowing what you want to acquire is
linked to bargain hunting, because one
day something you might want will
present itself and securing it at a lower
price to a new one is very satisfying.
herefore, it is important to have a
grasp of the market value of a tool. Very
occasionally, | thought I'd bought a real
bargain, only to realise that the saving
was quite small if I'd shopped around at
the time.

If You See a Bargain — Buy it
While it's worth having a shopping list
of tools, always keep an open mind

and scan the ‘for sale’ adverts. In recent
times, I've found the odd real bargain
including: a g-cramp for one penny,

a steam engine, a large office paper
shredder (for the motor), a 4" guillotine,
photo 3, and a load of valves, all for 99p
each from various vendors advertising
on eBay. The steam engine was listed

as a "pulley”, and all | could determine
from the picture was the cylinder
assembly was a Stuart Turner, photo 4.
On collecting it | found it to be a Stuart
Turner 5A cylinder married to a single
cylinder 2-stroke engine crankshaft.
This was eventually sold for the Stuart
Turner parts. The valves, | thought could
be re-sold, but this proved more difficult
than expected, so | reduced them to
their component parts giving me a pile
of round stainless-steel bar (which more
than covered the cost of the valves),
aluminium bronze and cast iron, the
latter two potentially destined for future
casting projects.

e 10 be continued
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Chester Open Week 2-6 December 2024

[[E!lg from the World of

~ Engineerin

9

Following their recent successful and view their latest machines and December 2nd - 6th, 9am - 4:30pm.
Open Week this September, discover some great offers, just in What Three Words: ///ever.launch.page
Chester are holding another event time for Christmas! You can contact them to register
this December 2nd - 6th at their Visit Chester at Hawarden Industrial interest at sales@chesterhobbystore.
Hawarden showroom! Come along Park, Clwyd Close, CH5 3PZ. This com or 01244 531631.

CHESTER WA HOBBY STORE OPEN WEEK

gl MACHINE TOOLS IND - 6TH DECEMBER ‘24

YOU'RE INVITED TO JOIN US AT OUR HAWARDEN SHOWROOM

VIEW OUR LATEST MACHINES &
DISCOVER SOME GREAT DEALS
(JUST IN TIME FOR CHRISTMAS!)
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On The Wire ‘ ‘

News from Chris Vine author of the Peter's
Railway books

With Christmas approaching, maybe and how things work. PetersRailway. Featuring behind-
there's someone who would enjoy the If you would like Chris to sign and/ the-scenes views of the farm railway
Peter's Railway books. There are 20 or dedicate your books, please order and Fiery Fox / Bongo, there are also
books” in the series with something from our own online bookshop at technical films and fun footage of steam
for everyone - age 3to 90. The “Little” petersrailway.com. MEW readers railways in action. In one film, Chris reads
Peter’s Railway books are for 3-6 year can use the code PRWEB for a 10% “The Picnic” and cooks sausages in the
olds while the other titles, especially the discount. firebox... The film about building the new
hardbacks, are for older inquisitive kids There's also a Peter’s Railway turning loop has now had over a million
(and adults) who are fascinated by trains ~ YouTube channel? youtube.com/@ views. Chris hopes you enjoy it too.

er's Railway : 11w 4 ter's i i ‘ or's Railway

Racing Trains

| to the Rescu®

NI [ =

il ol o

christopher VIne &

Polly Model Engineering under new ownership

At MMEX | was able to catch up with Locomotive owners as spares and Polly with CNC manufacture, rather
Matthew Atkins Thomas of Polly Model consumable will continue to be than this work being done in house,
Engineering. Following Andy and Julia available, as will the great range of achieving some significant efficiencies.
Clarke and Pete Thomas's decision accessories and castings for models While Polly Engineering is not
to retire, employees Matthew and such as Anthony Mount'’s stationary producing any new kits at the moment,
Julia Atkins-Thomas decided that the engines and the Practical Scale Matthew, who is a 3D design wizard,
business must go on and with Tristan range of fine-scale locomotives. The hinted that there are exciting plans for
Dengate of 17D Ltd, took over Polly company has moved to the old mill in the future. I'm sure readers will join
Model Engineering. Cromford, Derbyshire adjacent to 17D. with us in wishing them every success
This is great news for all Polly Going forward 17D will be supporting for the future.

FULLT remee——

Practical 5c

£ musch More than drawings &

T T eyl i ol
& the famous Stuar Models m

Large range of dral

Eil-_.’il_ " El“_

CFI Ul D row 2rakie he modod of oy dhre

H-Tm.. CNE o
L dasred, ey, $ilingy
T e g 4 E g
L DL L r———

suit all skill levels,

- i f kits to :
fdevanaty o to complete Kits.

-awings, casting sets,

ils & n:amprehensm
lies,; including foco

le designs:

Finescale Pay
See cataly
 model engg

catalogue for deta

ngineers supp
odel € u?ts & fine sca@

Fiﬂd us Dﬂ“

December 2024 23



The personalities, legendary
bikes and the race track
mattered then...

Realclasmc
- Bl*"ﬁ‘FH n Vil

Tis0 TT‘il.ii-n': E-H-HE

T iy
. REDISCOVERED

1= A WORKS REUNION

\ MINOR MATCHLESS o

ﬂe
a@" S i

Classic, twinshock or Evo, it’s Real bikes. Real riders.
the place for you to dive into

the dirty side of biking.

Mumgwl:t:

Fae iy deot # ﬂﬂl’llﬂ.l!

RealClassic!

38 PAGES OF PRACTICAL ADWICE INSIDE!

'Irﬂ'-u I"_" u.'f I-'I] ll.I:I -""l"LI'E-T]‘ﬂ

-:Jassn motu-rwcle 'l'

me * !GS
: did PadFE BFET iy sk T E7 B '_

T

A‘,,ff) ‘W\

""" -r:*
. ME

- DI.I'HF'I:IHHT
” | ”l[] -0 TH"_"_L_ETE-

Bg Rockit rerm broed
i Il [ 14 Waaiasqakl §
! U s KR0S

H—H—!l-‘l-ﬂ--ﬁ—ﬂ-l-"—l-l-ﬂh“ I-.- -l-Fi-ﬂ-I
[ T LR e R e T

Real-world tests of the latest
bikes and kit, places to go
and features not to miss.

A SSIC

AMEHICAN

AN CAILIN Al

bew b d vl e |
F# i

-mlr-nphlrlnl
o, st | :

The Bible of the British-US car
scene. If it’s American and got
wheels, we’ve got it covered!

MEW HOFETOWN DARLINGTON OFENS FOR BUSINESS m [qurtingnln TPE "B0Z/2" f==z”

e el i e el illiinldl R T

HERITAGE ‘ Eiunhalp ading for today” i.i.llltﬂl'hu-..t

KPRESS

RAILWAY
Blue Pei‘er rem

atKing'’s f.'mss‘F"‘

PEAI( POWER!

.4 -Hi 1 bre passergss e Ioe @ 38 giber 17 gy

STAATS RUNMNG-IN TRHALS )

H-d--'n-'_—iil—_l_-—n - -
B S e R S, 4 R Ol e Rk
mhﬂim-IFﬂ_.ﬂﬂHZIthuil

The best rail news, features
and images covering the UK’s
preservation movement.

outstanding imagery.

THCED

Real rebuilds. Real Rides.

Running, riding and repairing
Japanese, European and US
classics from the 70s onward.

For those who like building
model boats, or just enjoy
soaking up this huge hobby.

Enthusiast-led content, news,
in-depth expert features and

g P e

*:IJ.'I“I‘TI-HI i Ii"l"hl"nl "'qlﬂ’ LU

ﬂl ﬂsmg * pE‘{"ﬂ

ERaC Vs S s FA LA L e S

. [ S —— Y ————
J R SESEEEE R e S S RS Eed EEE

Celebrating the rich
history of motorcycles and
motorcycling, then and now.

£ " mnﬂ :
RIDING GERMANY'S W
ROMANTIC ROAD r,l_! |

The best classic and modern
scooters. For enthusiasts,
by enthusiasts.

o . owe -——-H.-—.,-—

i ir Cam
. - ' \ i | I
i = ]
- |1 ._..-“ |I [
. i |

TR e e el s BT e e s el o el Bl

UK’s biggest model flying
mag packed with reviews,
features and expert opinion.

IHLETMTEE U

"‘-‘eﬂ oN S

P i oW Wi by Piamey § iy FUUS Pl ircaw'e

News and features for the

modern traction and heritage
modern traction enthusiast.

T LT P R Y 1 LT AR By P Y
wh“u“u ﬁ._ll il LT

For news, innovative features,
tech talk and practical tests,
head to Fast Bikes.

The original and best mag
for choppers, bobbers and all
kinds of customs!

THE UK"s TOF NOSTALOIA MO

UK’s premier nostalgia

magazine, covering every aspect
of life from the 1930s to today.

Your guide to buying, running
and owning a classic. Broad
minded with a practical twist.

BATTLE OF THE BOILERS - 100 YEARS ON ENTER OUR TOP PLOTTER CEMPETITIC
PRITES WOSTH 17248 UP FOR GRABS| ""

—_——— i —

IMODEL .

THE DRIGINAL MAGATIME FIR MODEL MIEEII

R PALEL of % B
"*e;ﬁ&'g_rl hn o O S 1

From steam locomotives to
new developments in scale
engineering.

Britain’s best magazine for
those who love to grow their
own fruit and veg.

STEAM DAYS

W FACES ON THE
EHIGHLAND LINES

WBUSNIA mu-hlﬂulllﬂm m

e feidenl s

RAITWAY

it Magazine

‘Peak’ summer

Celelrity 45" and ‘A2 baik on the mlnlm
N amr#h.ti:lﬂlllr:qm oy Tée dabun 7

“ 4

FLUS _ '
DAKGER, HIGH VOLTAGE =

?E[lﬂi’i STRIPE Eif I’HHE

L USIVEL -

MEW PHOTDS EMERGE H HIHL
DTS OF LOST 157 ‘SLACCFIVE

The UK’s best rail title since
1897 - modern, steam and
everything in between.

Recalling Britain's steam era
through photos, recollections
and historical features.

Visit www.classicmagazines.co.uk/xmas24dps Or call 01507 529529 and quote xmas24dps

Rates are based on UK orders only. Subscriptions will start with the issue selected at the basket.
Offer closes 31/01/25. Full year subscription gifts are available while stocks last.
Full terms and conditions can be found at www.classicmagazines.co.uk/terms



MODEL ENGINEERS’

WORKSHOP

Whether
vou've been

searching for
the perfect gift
for friends and family,
or you're just wanting to treat

yourself - look no further!
subscribe to Model Engineers . o mercon S

Workshop for 12 months for & @ . b Ammessinge
Just £50 and we'll send you
this fantastic Model Engineers’
workshop T-shirt.

o <Al
. o~ L

it

TO enjoy tl‘!ls gre at' T-shirt offer visit * . ‘
www.classicmagazines.co.uk/xmasmew . nae W
Or call 01507 529529 and quote xmasmew R .;;%

TERMS & CONDITIONS: Rates are basmys only —for_
overseas please visit www.classicmagazines.co.uk Subscriptions wil
start with the issue selected at basket. Offer closes 31/1/2025. Any gifts
are for UK orders only and will not be mailed out until December 2024.
Direct debit payments will continue at the price you paid on this offer at

these intervals thereafter unless you tell us otherwise. . -

A A VAN
T -I:"i.".." -:Ill_‘ﬂl.‘. e
! ;aﬁ;.;_;ﬁgxgﬁ,‘ﬁqku-;xm A

i




Scribe aline

YOUR CHANCE TO TALK TO US!

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.

Headstock Indexer Errata

Dear Neil, | have just returned from a 3
week holiday in Portugal and my copy
of October MEW was in the post box.

| read through my article and there is

an error in it. Fig 6 is supposed to be a
drawing showing the handle, graduated
collar and index collar components, see
attachment above. In the printed article
Fig 6 refers to the spreadsheet which is

discussed in the final part of the article
prior to the conclusion. The absence of
the correct figure 6 makes the text on
page 62 very difficult to understand. |
think this problem is of my own making
because | sent the article to you in more
than | email because of its size and the
drawing for Figure 6 was omitted.

s it possible to print my apology

for the omission of the correct fig 6,
together with correct drawing as shown
above, in the next issue of MEW?

Mike Cox, by email
Hi Mike, | remember being a little

confused, your correct figure should
appear on this page. Many thanks, Neil.
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— Graduated collar

8 major divisions marked 0-7
each subdivided into 5 divisions

— Collar with index mark

— Collar with O ring groove

Fig 6. The components for the handle, graduated collar, and index collar.

More Fireside Reading

Dear Neil, in the October edition of MEW Wing Nut
enquired about some good reads. | can recommend

"Moon Lander How We Developed The Apollo Moon

Lander” by Thomas |. Kelly. The author was a lead

26 www.model-engineer.co.uk

engineer on the project. | picked up a second hand copy
for about S10 AUD on the internet.

Robert Walker, Australia.
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Readers’ | etters ‘ ‘

Automaton Roller Online Indexes

Morning Neil, we've recently inherited a lawn roller (photo attached) and in Here's a
trying to research the makers and origin we have thoroughly enjoyed reading reminder
your information on the internet. As far as we know the original handle is the that
existing one. With Thanks David
Frith’s
Jane & Bernie Tickell, by email. latest
Index for
Readers may remember the Automaton Roller that was featured in my article Model
about photo-etching. | had to guess the appearance of the handle, it seems | Engineers’
wasn't too far off, but not quite right! Workshop can be downloaded on

from the Forum at www.model-
engineer.co.uk - just select Forums
and then the Model Engineers’
Workshop topic. Alternatively scan
the adjacent QR code.

If you prefer the paper indexes,
don't worry, David will be producing
these in the future, carrying on
Barry Chamberlain’s sterling work.

Archive Pages

Dear Neil in MEW no 345, the
article on page 58, From the
Archives “The Griptru Chuck”
unfortunately the print of
the reproduced article is so
microscopically small that it is
unreadable. | have just had new
glasses supplied with which [ was
able to read the smallest print
on the optician’s test piece, | was
however unable to read the text
of the above article, please could
we ensure that future print size is
readable, otherwise the magazine
is excellent.

David Wragg, by email.

Hi David, I'm sorry about that, it's a
bit hit-and-miss with the archives
as we are never quite sure how it
will work out until we see the final
printed version. That said | will try
and ensure text is a bit bigger in
future - Neil.
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The Midlands
Model Engineering
Exhibition 2024

Neil Wyatt, MEW Editor, reports back from a busy four days in the middle of
October.

think it is fair to say MMEX 2024,

organised by Meridienne Exhibitions, "

Was a great success. As the exhibition
opened on Thursday morning numbers
were high, giving the feeling of the
successful shows of the past. Attendance
continued to be good, although it did
drop a bit on Sunday, probably because
of an atrocious weather forecast as
the first named storm of the season
barrelled through. Ironically, despite a
few heavy showers and some robust
winds, the expected downpour didn't

materialise.

| won't go into detail of the non- There were some remarkable rc helicopters, many were demonstrated outside.
workshop aspects of the show, which
will be dealt with properly in the pages display, from LBSC's legendary coal- producing insane amounts of power.
of Model Engineer. Suffice to say there fired Ayesha, photo 1, to a computer Other stands included REMAP, the
were many magnificent locomotives on controlled, jet-turbine powered, loco charity whose engineer volunteers

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



and bore and tap the large end.

produce aids to help people overcome
and cope with disability. There were
stands selling all many of supplies,
stirling engines, worklights, pinstriping
tools, locomotives, helicopters, traction
engines, brushes, paints and castings,
photos 2 and 3. We will visit some of
these in ‘On the Wire' In this issue | will
report mainly on the activities on the
SMEE's stand and the talks programme.

The Society of Model and
Experimental Engineers

The SMEE had a major presence at

the show and were giving regular
demonstrations of machining on no less
than two Myford Super 7 lathes, one of
which was being used to make one of
the small ‘Elmer’s Engines, whilst at the
other Alan Hopwood was demonstrating
parting off and making ball-ended
machine levers, photos &4 and 5, Alan
also brought along his collection of

G.H. Thomas designed workshop
tooling, photo 6. A variety of other
demonstrations were given, including
drill sharpening, photo 7, by Terry
Mendham and Ralph Thompson.

December 2024

Midlands Model Engineering Exhibition
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George H. Thomas designed workshop
tooling on the SMEE stand.

Jonathon Tickner's optical dividing head.

Photograph 8 shows a fascinating
demonstration by Jonathan Tickner;
on a dividing head he was able to fit
interchangeable printouts for any arbitrary
number of divisions. A mobile phone with
a ‘microscope’ attachmentand a digital
microscope/computer offered two ways
to line up a pointer to give rapid and
confusion-free dividing. | experimented
with the system and found it easy to

Terry Mendham and Ralph Thompson
demonstrate drill sharpening.

Bob Reeve'’s gear hobber and electronic
dividing system.

align the pointer with the middle of a
radial line, giving comparable accuracy

to using a dividing plate or the indexed
handle of the head. In contrast, Bob Reeve
demonstrated his electronic dividing
system, featured the menu explained in
his ‘Arduino Map' article in MEW #261,

the November 2017 issue, as well as an

electronic gear hobbing system, photo 9. )
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The SMEE stand also featured a
display of excellent models and tooling,
photo 10. Just visible in the centre is one
of my favourites, three stationery steam
engines to the same design but different
scales (from small down to tiny), all
running on compressed air. Who says
you can't scale nature?

Once again, | was demonstrating 3D
printing on the SMEE stand. After the
frantic experience of trying to keep both
a resin and a filament printer running
simultaneously last year, we agreec
discretion was the better part of valour,
and | only had the Creality Halot Mage
Pro resin printer, photo 11. Of late there
The SMEE's display of completed models and tooling changes every year. have been signs that after over 2,000

Q hours of printing time the LCD screen is
| : b

| getting rather tired. This was evidenced
by thin layers of partially cured resin
separating out, and they were getting
more intrusive at the show, although
| was able to produce some good
demonstration prints. It's hard to get
reliable estimates of how long the screen
should last under heavy UV irradiation,
with figures from 200 to 10,000 hours
being quoted, so the achieved lifetime
seems reasonable. Fortunately the
screen is designed to be replaceable.

| should remind readers that
membership of the SMEE is open
to all model engineers, it's a friendly
society that takes a particular interest in
promoting the hobby and exploring new

ways of doing things. Ther website is
WWw.sm-ee.co.uk.

The Model Engineers’
Workshop Talks Programme
In response to the feedback from
attendees last year Meridienne
Exhibitions improved the sound
proofing for the lecture area, greatly
reducing the ambient noise. | also
bought a larger sound system that gave
better coverage and a lapel microphone
which proved easier to use than a hand-
held or stand mounted microphone.
We still have some thoughts on further
improvements next year, not least
repositioning the screen to reduce glare
and possibly an even better microphone
system. Attendances were generally
high, particularly for the earlier times

- ) and on the busiest days, reaching about

=) | S a hundred people for the busiest. But

e | | 3 : enough of the housekeeping, on to the

The hall was at capacity for Roger Froud's talk on 3D printing. talks themselves.

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



Midlands Model Engineering Exhibition H

We started with a talk on 3D printing
from Roger Froud, photo 12, with a
focus onjigs and tooling that he has
made to assist with toolholding ir
his workshop. This subject had been
touched on in his talk on CNC last year,
and there had been requests for more
details. A show of hands demonstrated
that 2D printers are now well and truly a
mainstream approach for many model
engineers.

After Roger’s talk, we had the
presentation of the Stevenson Trophy
to this year’s winner, Bernard Towers,
photo 13, who had brought his
| | i | _+ . eccentric chuck along, photo 14. There
Bernard Towers (r.) receives the | =" ~ was agood deal of interest in this
Stevenson Trophy from Neil Wyatt, F nicely made item too, I'm pleased to
photo: Roger Froud say it will be detailed in an article in the
very near future.

The second talk was the welcome
return of Noel Shelley, who had given
many successful talks on foundry work
in the past. Without any slides, Noel had
a table full of practical examples that |
foolishly forgot to photograph! Suffice
to say he imparted a great deal of useful
guidance in an entertaining way, photo
15. He also covered safety issues around
this potentially risky activity in a way
that was sensible and practical.

Malcolm High gave two talks, the
first was on using different types of
rechargeable batteries, especially the
various lithium-based types. I've asked
him to consider writing MEW an article
on this topic. The second talk was on 3D
printing, this time with a more technical
perspective. He brought along some
of his very nice 3D-printed, battery
powered Gauge 1locomotives to
illustrate both talks, photos 16 and 17.

16| , 17

1 :

Three of Malcolm High's 3D printed gauge 1 locos. | A close up of the O8 Shunter in gauge 1
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Mark’s incredibly sensitive yet compact design for a

Mark Noel (and friends) demonstrating the ‘farm gate’ principle seismometer. We hope to feature a detailed design to build in
for detecting horizontal movement of the earth’s crust. the workshop in the future.

Shaun Meakin of CuP Alloys gave an excellent props and taking advantage | closed out the talks with one on my
excellent talk on the subject of '‘Brazing of the fortuitously wobbly table in the 'misadventures in model engineering,
made Easier — Not easy/, that was lecture room, photos 20 and 21. sharing some of the highs and lows of
particularly well attended. When | went Bob Reeve gave an interesting talk my workshop journey, and revealing
to find him on the CuP Alloys stand, | based on his two MEW articles on CNC some of my ‘stalled projects.
noticed they were selling a kit for making  thread milling, a subject which seems to In the next issue | will look in
a benchtop brazing hearth, photo 18. involve considerable head-scratching, more detail at some of the excellent
| already have the required large, thick photo 22. His main conclusion was that workshop machines and tooling at
blocks of vermiculite, but never seem to if Machinery’'s Handbook offers you the show.
find the time to make them into a proper  advice, it's best to follow it! e To be continued

hearth, instead just cobbling together
smaller bits of broken block. | decided to
take the plunge and bought a laser-cut
outer frame and a sheet of Kaowool
insulation to line the hearth (and protect
the vermiculite). | will report back on how
| get on with this setup in a future issue.

CNC for makers of model locomotive
was the subject of Brian Neale's talk
which garnered considerable interest. He
showed us several examples of complex
ocomotive parts that would have been
impractical to make with traditional
methods, photo 19.

'Hear the Earth’ was a talk by Mark
Noel. Sadly, the computer refused to

play recordings of earthquake sounds, == o — g
but he demonstrated several different R - — Reys = =* D
types of seismometer using some Bob Reeve showed this deliberate example of ‘worst practice’ first hand.
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Lathe Speed Measurement

Lathe Speed Indication H

Chris Gardiner explains his approach to measuring the rotational speed of
a lathe.

Headstock of the author's Birmel lathe.

here are probably as many ways
to measure the rotational speed
of a lathe as there are makes of
lathe, some a lot more convenient than
others. One method has already been
described by Chris Hobday in MEW325,
my approach was somewhat different.

Background

| acquired my lathe, a 3 /2" Birmel, about

12 years ago as a bare unit without any
means to drive it. At the time it seemed
that the simplest method would be

to use a 3-phase motor driven by a
variable speed inverter and avoid any
belt changing, which would have been
the only alternative. The inverter gave
a readout of its operating frequency
from which | determined that a 50Hz
output represented about 850rpm on
the mandrel. Varying the frequency
and a bit of mental arithmetic would

December 2024

give me other rotational speeds, but

the problem was that the inverter was
mounted remotely from the lathe. A
speed indication mounted on or near
the lathe was required. Work on a design
was started five years ago and having
devised the solution, manufacture was
completed quickly. The system worked
well and has continued to do so forthe
best part of those five years.

Solution

The mandrel has a 60-tooth bull whee
and a 32-tooth mandrel gear driving the
change wheels and the idea was to count
the pulses from the gear teeth using a
Hall effect device and a simple electronic
counter. Using the bull wheel was the
obvious choice as this would give a direct
reading of RPM using a conventional
frequency counter. However, the whole
of the lathe’s headstock is open and there

is nowhere around the bull wheel where
it is possible to mount a pickup without a
high risk of mechanical or contamination
damage to any wiring (The Hall effect
device itself is well protected being
designed to work in the oily condition in
proximity to the engine camshaft). At the
front of the headstock is the lead screw
and at the back the power feeds shaft,
photo 1. The decision was taken to use
the mandrel gear at the left-hand end

of the headstock as this was reasonably
remote from physical dangers and the
leakage of oil from the mandrel’s plain
bearing was unlikely to be a problem.

The Hardware

Four main items would be required

1. A Hall effect device that could be
mounted on the lathe. The obvious
choice here would be to use a unit
from a vehicle engine as these have )
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Automotive hall effect sensor.

Contents of a frequency counter Kit.

the device built into a robust case

and are designed to work in an oily
environment. A search around the
internet found the camshaft sensor
from a Vauxhall (GM) Z16 engine

to be widely available and one was
purchased for £3.95, photo 2. Much
more difficult to find was the three-
pin connector plug. These are normally
built in to the vehicle wiring so are

not needed as a spare but one was
eventually sourced from a company in
Bulgaria at a price of £4.99, photo 3.
Today these connectors are freely
available at lower prices from several
sources and are known under the
general name of “superseal”

2. A small frequency counter. Another
internet purchase, this time from
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China, of a small unit that included

an acrylic case thus saving on time
and cost to build something suitable.
This cost £6.47 at 2018 prices and is
still available at about £10, photos 4
and 5. It should be noted that the first
picture shows the kit without a case;
these are supplied with a red circuit
board whereas the cased unit has

a yellow board with a few different
component locations. The size of the
components means that assembly of
the board is relatively easy.

. An electronic device that will upscale

the 32 pulses per revolution from

the mandrel gearto 60 pulses so
that the counter reads revolution per
minute. The circuit was breadboarded
and thought was given to how this

could be miniaturised and built as a
permanent module; this would have
had to be manufactured by an outside
company, photo 6. Shown under test
the input is the yellow trace and the
output, at the higher frequency, blue.

. Apower supply for the system. The

input voltage to the counter could
be anything from 7 to 22 volts so the
specification was not critical. A unit
with a 13A plug similar to those used
for phone charging with an output
of a nominal 7V was considered the
simplest and cheapest solution.

How the system developed
The frequency counter has an on-board
regulator that provides 5 volts to the
counter circuitry. Hopefully, the 5 volts
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The kit assembled. The cased version has a yellow PCB.

could be used to power the Hall effect It was at this point that my son in China but all come from a design by
device. No detailed specification was suggested a simpler solution that a German amateur radio enthusiast
available as to its operating voltage, it avoided the up-scaler circuitry and from about 2004 and use a processing
would certainly notbeabove 12v,soitwas  reduced the main components to just chip manufactured by Microchip
tested at 5v and worked perfectly. This three. The standard counter reads the Technology Inc. The chip currently
allowed it to be interfaced directly to the number of pulses in one second and used is the PIC 16F628. Luckily, the
32/60 pulse up-scaler. This outcomeis not,  displays the result. If it could be made designis very well documented on the
perhaps, surprising as much of a modern to read the number of pulses in 60/32 internet, ref. 1, and over the past two
car’s electrical system will have computer seconds, i.e.1.875 seconds itwouldread  decades has been modified by many
equipment working at 5v or 3.3v. RPM directly. These counters are made  other amateurs for special purposes

F——-— T ————
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A breadboarded frequency converter.
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Final arrangement, fitted above the lathe.

and the basic code updated for modern
computers. The Chinese products all
use the original code.

The gate time for the counter at the
low frequencies used here is one second.
This is generated in the chip using a
timing loop where 100 loops gives one
second. Adding 87 extra loops into the
counter’s program, making 187 overall
provides the 1.87 seconds needed for
this system. It will be noted that the
correct time should be 1.875 seconds,
unfortunately it is not possible to
produce half a loop so there is an error of
0.27%, or a reading 2.7rpm low at a true

1000rpm.

Final Design

The Hall Effect device is mounted so
that its active end is near to the mandrel
gear. The bracket has slotted holes

and is made from soft aluminium so
positional adjustments can easily be
made, photo 7.
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Counter unit mounted on plywood board.

The counter unit is mounted on a small
plywood board that also accommodates
a terminal strip wired into the counter
that is used to interface with the sensor
for both power and signal, photo 8. As
a precaution, additional filtering with
a capacitor is provided for the power
feed to the Hall effect device although
this may not have been needed. The
board is attached to a low wooden roof
beam that is above the left-hand end
of the lathe. Cabling between the two is
protected by being enclosed in a length
of 15mm copper pipe. The mains power
unit is plugged into a nearby 13A socket,
photo 9.

Final thoughts

At today’s prices the components for the
unit should cost no more than £25, less
if some of the components can be found
in the spares box. For many people the
argest cost will be the programming
interface and adaptor board for the PIC

microcontroller. The latest interface from
Microchip Technology is the PICKit4 at
around £85. The earlier PICKit3 is still
available from sources such as eBay at
about £40 including interface board
and is quite suitable for use with the PIC
16F628 used here, but is still expensive if
it is only to be used for this single project.
Most people may not have the facilities
to program a PIC processor and so a
better solution in terms of cost would be
to use an Arduino board and interface
this with a small LCD screen. The software
code for a frequency counter and for the
interface to the LCD readout are freely
available from the Arduino website and
from other sources and generally will
only require changing one line of code to
work with whatever number of pulses per
revolution the lathe can produce.

References

1 www.gsl.net/d/dl4yhf//freq_counter/
freg_counter.html B
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Easy Gib Adjustment

Using Spring
Washers to Ease
Gib Adjustment

Jacques Maurel offers a simple way to make adusting gib strips easier.

' 17 PR N |
- B s A
1} d:,_ I?.-r .

The usual gib adjuster arrangement.

minimize backlash. the gib under the lock nuts; tighten each nut adjustment, photo 2, as the set screw
strips on our machines must be to flatten the washers and no more, is maintained in “back contact” by the
adjusted for no play and sometimesfora  Hold the nut in position with a spanner washer springiness. This way you avoid )

T 0 achieve smooth motion and slight drag. Use spring washers, photo1,  while turning the set screw for play
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- typ:ca! spmg Washer: A spring washer in place under a gib adjustment screw locknut.

the plague of the usual play adjustment he springiness of the washersis Belleville washers (dished washers)
(with no spring washer), as when the usually sufficient to avoid unscrewing, could be used too, but their outside
play is correct, you must tighten the nut remember the idle adjustment screw on diameter is often too big for this

for locking, that moves back the screw carburetors is just pushing on a spring, purpose. i

and so the play is increased and the never unscrewing despite the engine

adjustment lost! vibrations.

In our Coming up in issue 347,
January 2024

Contents subject to change
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Bernard Towers describes Marcus Bowman undertook the Howard Lewis looks at grinding

his Stevenson Trophy challenging design and manufacture  brazed tungsten carbide tooling.
-winning Eccentric Chuck. of some complex guide blocks.

To pre-order your next copy of MEW visit
www.classicmagazines.co.uk or call 01507 529 529
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Universal \Wrench H

Milling Machine
Universal Wrench

Gregory P. Widin explains how to make a speed wrench for a milling machine.

’ - -L - P, - 4
| .f ] "Ir
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ne of the most satisfying things
a model engineer can do is to re-
purpose a commercially made
part to make a simple project out of it,
that would have posed a challenge in the
small workshop. This project describes
the construction of a simple speed
wrench for the milling machine, made
possible by using a commercially made
deep-hole socket.

My problem to begin with was that
the secondhand Kurt Anglock milling
vice | had purchased had not come with
awrench, so | needed to obtain one. The
attractive-looking speed wrenches ir
the tool catalogs seemed too expensive
to me.

On my milling machine, a Clausing
8520, there are three different places

December 2024

where a hex wrench is required for
adjustment: the milling vice, the
drawbar, and the quill lock. Originally,
these each required a different wrench.
By creating the right style of wrench and
re-sizing two of these three hex heads,
| was able to make a single tool that
conveniently served all three. First let
me describe the wrench.

My mill vice has a long hex (1-1/8")
on the lead screw that just begged to
be adjusted by a correspondingly long
socket. Now, making a hex socket is not
a trivial operation in the home workshop.
While making a square socket can be
done by milling a slot in a bar, then
closing the fourth side of the slot, there is
no correspondingly simple process with
which to make a hexagonal opening.

Comparison between a true deep socket, left, and a long, but shallow, socket. A shallow socket will not remain securely on the lead screw.

O

However, hex sockets are readily and
cheaply available commercially, and they
are available in a deep-socket style that
matches the long hex on the lead screw.

A large variety of individual sockets
were available at my local tool
emporium. | looked at the long sockets.
Some were quite cheap, but a close
inspection revealed that, on some,
though the body was long, the socket
was no deeper than in an ordinary short
socket. Other long sockets contained
much deeper socket holes, so | paid a
little more and got one better matched
to the hex onthe mill vice. Photograph
1 shows the comparison between deep-
hole and standard sockets.

Though | originally thought | would
simply use my 3/8" ratchet wrench to
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1
ing

two ears that could support a wrench
SO

)
I

and a knob

Ive arrangemen

the shaft

for the end of the shaft, photo 4. The
Model Engineers’ Workshop

ter, it was actually 0.380'
you probably don't need to worry about
ize here. In any case, the

le change to the dr
would create a well-adapted special-

a microme
INg overs

Since the drive for the socket was
3/8", I simply milled out a slot of that
dth between two of the flats, creat

handle swivel is machined to fit the slot,
so it would be easy to compensate for a

somewhat wider slot.
The 3/8" slot now needs an adjustment

handle. Three parts are needed—a swivel,

to accept a shaft

Wi
mi

simp
are sturdy enough for the purpose they

purpose wrench assembly. Specifically,
by milling a slot into the square drive
will be put to, and actually don't have

location, | could attach a handle that
with the milling cutter. A mill will often

would always be available, and could
make it a “speed wrench.” The new
handle, photo 3. The ears thus created
to endure very much torque in twisting
the lead screw. Mill the slot after first
aligning the sides of the square recess
cut wider than its nominal width, but
when | checked the drive square with

twist the socket, it became clear that a
wrench is shown in photo 2.
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The socket after slotting to match the 3/8”

The new mill vice wrench as assembled.
holds the pivot for the swivel.
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Universal \Wrench H

swivel must fit into the slot milled into
the deep socket. The shoulders should
be milled to a close but free fit in the slot,
and need to extend far enough so the
wider part of the swivel never contacts
the corners of the socket slot, as it swings
from side to side. The swivel is attached
in the slot by cross-drilling a hole to fit a
pivot pin. Put the socket horizontally in

a vice on the vertical mill. Use a rule on
T e G S e B B s the surface of the new slot in the socket
e Y@ toalgnthedil, toensurethatthepin
B NEEE SR S g =  \ilbeatrightangles to the slot. Then
center over the socket and mill a small
flat at the top of the side of the socket
(this can be seen if you look carefully at
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photo 2. Drill a hole through the socket
¥ for your pivot point—in my case a tension
G A TSRS or roll pin. Finally drill through the swivel.
e e e The hole in the swivel should be opened
- somewhat soitwill swivel (what else?) on
i e G A SR e e S i At the end of the swivel away from
B > S e e the pivot, | tapped a hole for the shaft;
_ R e S N I TR R S 5 e e 4"*~

QRO T Vo G R o T T e SR  WE R S — a8 you could as easily attach the shaft in
The swivel shaft and ball. The left side of the swivel is made to fit the slot in the socket, a plain hole with anaerobic adhesive
while the right side is sized to accept the shaft. The shaft shown here is simply threaded  such as Loctite or cyanoacrylate. Before
on both ends, and the ball is a commercially available item. attaching the swivel into the slot, it
needs to be profiled around the hole for
the shaft. The photos show what this
looks like. Make the shape whatever
looks pleasing. The only requirement

is to leave enough material around the
hole for the shaft. You can shape this
part freehand using a file. The more
persnickety will chuck the swivel in the
lathe 4-jaw chuck and turn the profile, to
ensure symmetry.

The shaft is simply a piece of 3/8" rod.
The 6" length | used provides enough
torque, and gives a good feel when the
knob is palmed for use as a universal
wrench. On one end, it must match your
attachment to the swivel, on the other,
match your chosen knob.

The knob on the end of the wrench
could be of several types. If you've got
a fancy ball-turning attachment, this
could be your big opportunity to use
it. | chose to use a commercially made
round plastic ball with an embedded
brass threaded insert. There are also
tear-drop shaped plastic knobs that
would work similarly. If the end of the
knob is round, it can easily be palmed
to perform the “speed” function of the

T é

__-—_-l"_‘_‘r—-_-

- | - | commercially available vice handles,
Using the swivel wrench to quickly adjust the vice lead screw. For higher leverage, the photo 5. Some model engineers may
handle can be folded to a 90-degree angle with the screw. choose to make the handle end into )
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a hammer-head shape, providing a

means to thump the drawbar to release

an arbor or tool from the milling
spindle. Doing this would interfere
with the speed adjustment mode of
the handle, though, and since that
gets used a lot more than the drawbar
needs to be thumped, | chose to stick

a piece of hex stock to the other, of the
same 9/16" size as the hex on the vice
lead screw. Now | had two places where
my new wrench would work.

his of course left the hex head of
the quill lock bolt. The original bolt
there had a smaller hex than the other
two locations, but it was easy to make

a new bolt from an offcut of the same
hex stock | had put on the new drawbar.
Now | had all three major adjustments
on the mill that used the same hex

adjustment. My new wrench was now
“universal.”

| haven't shown any drawings, since
vou will need to adjust the sizes for your

with a rounded knob. The deep socket
on the wrench means that it can hang
conveniently on the vice leadscrew,
being readily available to clamp and
un-clamp whatever I'm working on,
photo 6.

Once | had completed the wrench for
the milling vice, there were still nuts on

the drawbar and quill lock of different own equipment. But for anyone who
sizes. The drawbar that had come with can handle modifying the deep socket to
the mill was someone’s improvisation— put aslotinit, a quick look at the photos
only a piece of all-thread, with two jam will provide all the information needed

to make a universal wrench that will fit
your own mill and vice. By re-purposing a
commercial deep socket, this becomes an
easy but satisfying project to improve your
mill operation. &

nuts on the top end for adjustment. It
didn't take too much work to thread a
" new piece of bar at one end to match
The universal wrench at home on the vice  thethread in the 2MT arbors that my
lead screw. mill requires, and then to apply and pin
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Tugboat Engine

lan Couchman presents a very unusual ‘qguasi-radial’ marine
engine used to power a tugboat in West Virginia in the early
20th century.

Irish GWR Engine
Callum Christie completes his great grandfather’s 32 inch
gauge 0-6-0 locomotive.

/1/4 AGM
John Arrowsmith reports from the 7% inch Gauge Soclety's AGM.

Flying Scotsman
Peter Seymour-Howell resumes work on his 5 inch gauge
Flying Scotsman by completing the reverser stand.

GWR Pannier Tank
Gerald Martyn completes the frames for his 32 inch gauge

GWR pannier tank.

The Next Issue of Model Engineer is issue 4756, November 15 2024
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Rotary File Rack

A Rotary File Rack

Michael Potter shares his simple and efficient way to store a large stock of files.

attended Oregon Technical Institute operation in the shop we built at our As my wife is a spinner, and
majoring in Gunsmithing/Metals (as home; gunsmithing, locksmithing weaver | was coaxed into a second
it was then known), and Drafting. and fabricating replacement parts for career (how gone over 30 years),
After a stint in the Marine Corps, | obsolete mechanisms for nigh on 40 designing, crafting, and repairing
married and set up my one-man years, though now thankfully retired. spinning-wheels, looms and all
- 4 -
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Figure 1

| ;
/ ' @8 x 5/8 ply

3/4" pipe flange

Hanging File Rack

Construction with discs A & B of 3/4" particle board.
Fabricated bracket at top screws to either side of a

4" x 12" laminated beam.

The large discs are wrapped with steel banding screwed
on, drilled for the finish nails for hanging the files.

Once the assembly is slid up the pipe the flange is
screwed on, that's it.

This rack will hold over 100 files & rotated smoothly.
Designed by Michael L. Potter & originially built by same
approx. 25 years ago. All dimensions in inches.
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relative appurtenances, for which I've
garnered several awards. Over time
one acquires some wheels beyond
repair, thus when the ‘great-rack,
photo 1with its capacity exceeding
100 files overflowed | pressed a couple
of derelict wheels into a second rack,
photo 2 and fig. 1.
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The 'great’ rack hangs conveniently
over an important corner of major
benches, and the second rack hangs
nearby over one of the lathes.

Prior to equipping the shop with mills

and shaper, files were crucial to my work,

and today | can say scarcely a day passes
without my using files for something.

The second rack is based around two wooden wheels,
repurposed from spinning wheels.

The green handles, as with hacksaws,
denotes use for brass, etc.

If this interests readers | may send
photos of the various benches: the
musical-instrument, and clock-
repair bench, and the main fitting-
bench, where more files can be seen
conveniently arrayed. B
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We are the UK distributer for Cormak Engineering
and Woodworking Machinery and much more...

vies DuctFix

& Machinery Visit our Website at www.ariesductfix.co.uk

CORMAK 310 x 900 Universal Lathe

‘ PRICE: £3,107.13 INC VAT

Technical data

Machine Features

e Precise design

Swing over bed e 2 axes digital readout
Swing over cross slide e large spindle bore — @ 36 mm

Heavily ribbed prism bed made of Gray iron

e [nductively hardened and precisely ground bed guides
Bed width 180 mm e Ensures accuracy of spindle tip better than 0.009 mm
spindle bore 38 mm e Accuracy of lathe chuck speed better than 0.04 mm
_ ; e Left/right switch on the control panel
Spindle tip Mika e With a lead screw for threading or automatic
Spindle speed 80 - 2000 rpm (adjustment in 2 ranges) longitudinal feed
Metric thread (18) 0.2 — 3.5 mm/turn e Lead screw and feed shafts in two sintered bearings
e Automatic longitudinal and transverse feeds
ihch twead (21) 568 TP! e |Lead screw and feed shaft guard
e  Knobs by the slides with adjustable 0.04/0.02 precise

Included by default set of change gears for threading
e Emergency stop button
Maximum transverse support travel “ e Smooth and efficient drive of excellent spindle speed
Maximum longitudinal support travel “ adjustment
| . 4\ | “ ¢ VARIO model equipped with an inverter for smooth
FSNSIOEN SPNICIS NS spindle speed adjustment!
Tailstock quill diameter “ e Digital speed indicator
Tailstock quill taper “ e By default, comes with a solid steel base
15 kW / 230V
Dimensions 1520¢675x1320 mm (Q CORNRIC

Aries Duct Fix Ltd
Unit 5-6, The Foundry Business Park, Seager road, Faversham, Kent, ME13 7FD

Office: 01227 751114 Email: sales@ariesductfix.com www.ariesductfix.co.uk



and Wheels

Austin Hughes recounts how he came to lay out his workshop, and hopes his
experiences may be helpful to others.

hen | was thirteen my dad
suddenly announced that
in order to comply with

the new ‘clean air’ act, our coal-fired
suburban semi was soon to be heated
by electric fires instead. Apparently, the
first nuclear power station was about to
be commissioned, and it was rumoured
that before long the energy would be
so cheap that it would hardly be worth
sending out bills.

| was very pleased to know that soon |
would be free of the weekend chores of
clearing the ashes from the living room
back-boiler and breaking up the coal
into manageable lumps for the next
week. But | was even more delighted
when Dad suggested that | might like

to equip the lean-to brick-built (and

now redundant) ‘coalhouse’ as my very
own workshop. Of course this meant
that he would benefit too, because |
would no longer intrude on his ‘bench’
(the base of a Victorian sideboard) that
he had squeezed in to the end of his
beloved garage. | was scratch building
4mm scale model locos, and his vice
and adjacent rack of hand tools were far
superior to the kitchen table.

The new venue was narrow at only
just over 3ft wide, 5ft long from front to
back, with a leaky roof, uneven concrete
floor, no light, and an ill-fitting door, but
| was free to do as | pleased with it. | was
given some sawn planks for a suspended
floor, the top from an upright piano to

.........

use as a bench, and a small badly-bruised
vice. | thought that the floorboards could
span the width without any intermediate
support, but they sagged unevenly

when | stood inside, and the battens
supporting the planks were screwed to
the side walls with number 8 (roughly

6 x 50mm) slotted woodscrews, in

holes laboriously hammered out with

a Rawltool chisel and plugged with
‘Rawlplastic’ (which is no longer used,
because it was asbestos based). The puny
screws in oversized holes were hopelessly
inadequate, and they soon came loose.
But eventually, after gobbling up funds
from pocket money and a paper round,

it became much-loved, and was used for
several years.

House

Figure 1

Sliding
Partition

Main Work
Area

Sealed Canopy Door
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| Painting etc. !
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|
| |
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Canopy Door
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Wide access to loft, with rooflights above

Despite not realising it at the time, it
was valuable experience that not only
inculcated the habit of improvising
by using what whatever was available
(or could be scrounged), but also
demonstrated the lasting value of
learning from one’s own mistakes. (Of
course in the post-war austerity of the
1950’s there was nothing unusual about
having to adapt and improvise, rather
than go out and buy - | suppose it was
an early form of what is now known as
'upcycling’)

These formative experiences clearly
influenced my subsequent behaviour,
so that in the various places where
| have lived, | have always enjoyed
fashioning a workspace, even when
conditions were far from ideal. My
conclusion is that no matter how
much space is available, it always gets
filled and leaves the owner wanting
more, so the same considerations
as to how to get the best out of the
space come into play regardless of
where one sits on the ‘workshop
ladder’. Fortunately, for the last thirty
years | have had the lion’s share of
the double garage attached to my
house (via a passageway that acts as a
decontamination zone), and this long-
term stability has allowed me to make

December 2024

progressive improvements, reflecting
lessons learned along the way.

This article covers those aspects of my
set-up that might be useful for readers
planning their own workshops, though
| make no claim for originality, as | have
freely adapted whatever | have come
across. Having been a reader of MEW
for many years, | suppose this offering
could appear under the ‘one man and
his workshop' heading, but | have not
attempted a full description, preferring
instead to focus on general issues that
have more or less universal relevance.

After a brief description of the physical
layout, the various topics fall into three
broad themes, covering separation
of activities to minimise transmission
of dust and dirt (‘wall’ in the title);
storage (also ‘wall' = but not necessarily
permanent); and work flexibility to
maximise the use of space (hence the
‘wheels' in the title).

Workshop Space

The floor planis shownin fig. 1. Itis a
double garage in which the front has
two canopy doors, separated by a stone
pillar supporting a six-inch I-beam, the
other end of which rests on the rear brick
wall. The left side door is now semi-
permanently sealed with mastic, which

Organising a \Workshop ‘ ‘

will allow it to be reinstated easily when
the house is eventually sold. Abonus is
that there is an additional rectangular
space, now containing a sink, that leads
to a door to the back garden. The area of
the main work floor is 18m2, and of the
carend is12m2.

| rate lighting as a top priority, which,
combined with the ever-present wish
for more storage space explains why
| replaced the original flat roof with
a pitched one soon after moving-
in. It seems appropriate to begin by
discussing what influenced the design of
the new loft space first, because it also
impinges on the main workspace below.

The tiled roof weighs almost a tonne,
so It was fortunate that the existing
l-beam (giving mid-span support for the
timber roof joists) was over-engineered
and is well able to take its share of the
additional weight of the pitched roof.
Although the new loft space is primarily
for general workshop storage, | chose to
sacrifice new ‘floor' space in favour of a
relatively large cut-out in the original flat
roof, with two Velux rooflights directly
above the aperture. Daylight in the work
area is thereby very much better than
that which was provided by the only
other window, high up in the rear wall,
photo 1.
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Car end of loft, with marooned storage trolley
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Car end with canopy door open: curtain wall to left.

A retractable loft ladder provides
access to the main loft area above
the car end, and scrap steel conduit
provides a safety rail around the
opening. The pitched roof is of
traditional pattern, with purlins, with
mid-span support above the I-beam.
The ridge is high enough to allow
me to stand as long as | keep near
to the centreline, and the safety rail
surrounding the access cut-out is
essential when | have to stoop and edge
along to reach the other gable end.
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With much of the stored material
‘under the eaves' (i.e. in the space
beyond the purlins), and hence not easy
to get to, | tended to let stuff pile up in
the middle of the floor, making it hard to
see what was there. So during lockdown
| made a large wheeled trolley with three
shelves to store most of the stuff that
had been lying about, photo 2: it never
leaves the loft, (but it could be craned
down) and is easy to move out of the
way to provide access to the eaves, and
it has proved a real boon.

| have what many would regard as
large stocks of mainly recycled metal and
timber, and lots of ‘stuff that will come
in handy someday’. With a new project
| prefer to start by looking through my
stocks to see what is to hand that might
be modified to form the basis of what
s required, perhaps adapting my first
thoughts in the light of what emerges,
and thereby minimising the need for new
material purchases.

Some of the seldom-used things living
in the loft are heavy, so there is a chain
hoist on a trolley running on angle iron
rails under the ridge: once hoisted, items
can be pushed to the unloading area.
After many years of manual operation,
one of my pandemic projects was to
install an electric version, also photo 2.

Split Layout

From the start, my wife made clear that
she saw the garage as a place to keep

a car, and despite me pointing out that
hardly any locals garaged their vehicles,
it was not an argument that could be
won, so we compromised. One end was
earmarked primarily for car storage, with
the provisos that it would not be put in if
it was wet, and that whenever activities
such as woodwork, painting etc. arose,
the car would be moved onto the drive.
This has worked well, and it has to be
admitted that the only other domestic
intrusion - an upright fridge/freezer - is
silver, grey, so it can almost be mistaken
for a tool cupboard.

My main hobby activity centres on
lathe and mill work, but DIY jobs often
call for woodwork, and | was keen to
keep the chips and sawdust (and paint
smells) away from the ‘clean’ end, so
it seemed obvious that a screen or
partition would be needed to isolate
the car end. But rather than erecting a
permanent divider, | opted for a three-
section removable sliding partition that
allowed for full or partial separation
of the two sections. Each section of
‘curtain wall' is made from several strips
of 300 x 3mm thick transparent plastic,
as used in warehouses etc. At the top of
each unit there are a pair of trolley-like
wheels, each curtain running inside its
own extruded steel track fixed to the
ceiling joists adjacent to the I-beam (fig.
1). The curtain wall is seen on the left
in photo 3, which is the view of the car
end with the canopy door open: when

Model Engineers’ Workshop



Lathe mounted on castors. Just visible to right of lathe is the
wheeled base of the wood bandsaw.

this end is in use for woodworking, the
front curtain section will be closed to
keep dust out of the main work area on
the left.

When equipment has to be moved
between main and car areas, any of the
three sections can be slid aside. Given
my enthusiasm for mounting all the
machines on wheels (see below) it is easy
to move kit to wherever it is needed. The
ability to remove the entire curtain wall
also proved its worth when, after putting
up with dust from the original concrete
floor for many years, | invested in a resin
floor and was able to give the contractor
an unobstructed run at the entire floor.

Walls - real and virtual

A bare wall is a rare sight in a home
workshop for the obvious reason that
we need to store our stuff and racks,
shelves, or cupboards need solid walls to
take the sometimes considerable weight.
The car end of my 'shop has two brick
walls which have been exploited to the
full with cupboards, shelves, racking, and
even a child’'s wardrobe put to good use.

December 2024
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The items at ground level underneath
the glass-fronted wall cupboard at the
far end all have castors, and include a low
saw bench, a cut-down cupboard with
rubber bump pads to assist car parking
and a drill press: they would need to find
new homes if a car with a longer bonnet
was ever contemplated.

My main workspace has a decent
area, but it has only two brick walls,
both of which have doorways, so solid
brickwork is at a premium, as can be
seen from photos 4, 5, 6, 7 and 8, (not
all of which were taken on the same day).
This sequence of photos shows the main
work area, moving clockwise viewed
from above, and beginning close to the
door that leads into the house.

| think that | can claim to have made
good use of the two brick walls in the
main work area, but nothing could be
fixed to the sealed canopy door, so it is
fronted by a large metal cupboard (on
wheels) alongside the fridge/freezer. The
fourth side of the work area is bounded
by the curtain wall, so it too offers no
firm anchorage: instead, it is in effect a

Organising a \Workshop ‘ ‘

Wall mounted and free standing storage chests, and grinding

-lu | s
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"Vfrta/ wall’ to right of Sieg Mill, with curtain wall behind

virtual wall - solid enough to provide lots
of storage, but capable of being moved
whenever necessary.

My preference for drawers rather
than racks for storage will be evident,
as will my enthusiasm for having all
the machines on wheels. The reader
will probably also notice the similarity
of appearance between many of the
floor-standing units, all of which
were adapted from the beautifully-
made open-topped laboratory bench
furniture scrapped and put into skips
at the university where | worked. The
carcasses (each consisting of a deep
drawer with a cupboard underneath)
were far too big from front to back for
everything except the sink base, and
the depth of the drawers (16cm) was too
great for storing small items. However, |
had lots of them, so it became possible
to chop them up and fabricate more
useable units, using the plywood sides
to make new tops, with aluminium
strips to protect the edges. Typically
the front-to-back dimension and the
depth of the drawers were reduced,
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TS T L0 n The virtual wall sits in front of the
S5 oy pma B w B ' plastic curtain, to the right of the Sieg
SX3 mill. The first two base units in
photo 9 are shortened originals with
reduced-depth drawers: both have plain
wheels at the back, but none at the
front, so they can be moved if the front
is lifted, but are otherwise stable, and
are very rarely moved. The third base
unit (next to the stool) has deep drawers
from four original carcasses at the front,
but they are shortened, and a cupboard
now occupies the space at the back: the
top of this unit is usually kept clear and is
used as a moveable workbench.

The haphazard array of stuff on top

of the base units developed piecemeal,
as various items turned up to be what
is now called ‘re-purposed. One of
'boxes’ was made to fit some storage

Behind the sealed canopy door are a steel cupboard with castors, the intruding fridge/ bins that | swapped with a friend, while
freezer (conveniently close to the door into the house), and my metal bandsaw the eight wooden drawers started life
in my home office as a vertical set - |
making perhaps one 6¢cm and one cobbled together from diverse sources, couldn’t reach the top ones so it had
10cm drawer from a 16¢cm original, as including a Victorian sideboard, several to be chopped in two and arranged
shown for example in photo 9. Prior to chests of drawers, a kitchen base unit side by side. This is where most of the
the arrival of this bonanza of scrapped and an enormous six-drawer architect's  frequently-used lathe and mill tooling,
goodies, the furniture had been plan chest. angle plates, clamping kit etc. is stored,

o . - i T | = - | —— .
e 7 el
S - - -. — —_ - .‘ L Il .
— : - af i . E B T .II'
i : - = . = -

i

........

£
T oAty
5 - . e i
] *
=" o 1 SN - .

Two useable drawers cannibalised from one large ones
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Multi-drawer chest ideal for small items

and the front to back measurement
is limited so that that the front half of
the top of the base units is free for use
to plonk down bits of tooling that will
soon be used again. | like to have open-
fronted shelves where the contents
can sit on old baking trays and be seen
easily, and everything is raised above
the top of the worktops with upstands
so that work in progress, boxes etc., can
be slid underneath.

On reflection, | was lucky to work in
a large organisation which invariably
seemed to have a skip somewhere
on site, so it was not surprising that a
clandestine network of dippers were
always alert to new opportunities. My
workbench (see photo 4) was made from
the frame of an outdated IBM line-
printer thrown out by my own Electrical
Engineering department, and | recall
for instance that the sink taps were the
result of a call from a member of staff in
far-off Chemistry asking me “have you
seen what we've thrown out today'?

The workbench, sink and 35-drawer
steel chest, photo 10, are the only items
that don't have wheels. The chest was
salvaged by my mother-in- law from the
plumber’s union headquarters in London
(for onward shipment to Yorkshire)
because she ‘thought it might be useful.
How right she was - it has proved superb
not only for small items in tobacco
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Organising a \Workshop ‘ ‘

Grinding station easily moved outside for dressing the wheels

tins which fit nicely in the 60cm long
drawers, but also for metal stock: as a
result It now weighs almost 1000kg!

Wheels

Strictly speaking, all of my stuffis

on castors (which include wheels of
course), except for one or two items
that seldom move, which make do

with plain wheels. In practice, only the
grinding station, which is very easy to
move, gets repositioned frequently,
because it is used often and is parked
in the main workspace, usually in front
of the lathe. (It consists of two off-hand
grinders (one for rough work and one
for tool sharpening), mounted on an old
sewing machine base now fitted with
drawers to store grinding accessories).
Photograph 11 shows the grinding
station wheeled outside onto the
driveway for wheel dressing.

Amongst other items that are often
moved are the metal bandsaw, welding
gear, and the small vertical wood band
saw that lives behind the lathe and mill.
To get the latter out, the mill doesn't
have to be moved because by traversing
the mill table to the right (where it then
overhangs the worktop) the bandsaw
can be wheeled out of its hideaway:
this is a good illustration of how wise
positioning of the machines allows
maximum utilisation of space.

Lathe

Having the lathe on castors will
undoubtedly raise a few eyebrows.

No one can dispute the convenience

of being able to move it, perhaps to
accommodate a very long workpiece
through the headstock mandrel (that
would otherwise foul the adjacent

steel cabinet), or to access the rear for
cleaning or maintenance, but all the
books stress the importance of having a
lathe grouted in solid concrete, with the
bed absolutely horizontal. | was aware
of these strictures when | got the lathe,
but at the time there was no possibility
of a permanent venue, and so castors
seemed worth a try.

The Boxford bed is a very heavy
casting and is securely bolted to its
welded steel base that consists of two
upright rectangular sections linked by
horizontal members of channel section.
The majority of the weight is at the
headstock end, and the section at that
end therefore has a larger cross-section
than at the tailstock end. All of the steel
is about 4mm thick (8 or 9 SWG), and it
appeared to me to be well able to resist
bending or torsion, both of which could
result in warping or twisting of the bed.

In its previous existence, the lathe
had been on aflat concrete pad, and
lightly held down by screws which
would have resisted anything that
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Stability of lathe improved by ‘outrigger’
castors
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Ancient vice given new lease of life

1- 1
.L...I-f".'.'

might have threatened to topple it
over: but if it simply rested on its base,
no such restraint would be provided. |
had in mind to use a set of heavy-duty
rubber-wheeled castors (courtesy of
Mechanical Engineering skip) which
were clearly able to take the weight, but
they would raise the lathe by 15cm: on
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the one had this suited me because |
am quite tall, but on the other the lathe
would be even less stable.

Feeling uneasy, | resorted to my
preferred approach and produced
a mock up, using 15cm wood blocks
placed under each corner. Being very
heavy (especially at the headstock end),
it was good to learn that it still needed
a hefty push to even wobble it, but it
certainly didn't look right, and I had a
scary mental picture of how it might
behave when the blocks were replaced
with castors. | could envisage it being
moved transversely when suddenly the
wheels hit a bit of a step in the floor,
whereupon the momentum of that
top-heavy headstock would cause it to
topple away from me. So the four blocks
were replaced with various long baulks
of timber to simulate having the castors
mounted like outriggers, projecting
beyond the original footprint of the
lathe’s base.

My Boxford is of the older (‘A’) type,
with the motor mounted behind the
headstock, rather than underneath. The
large drive pulley, photo 12, overhangs
the drip tray at the rear, so that when
the lathe stands in its place in front of
the back wall, it can only be pushed back
until the pulley just clears the brickwork,
leaving the base well clear of the wall,
which at first sight appears to waste
useful floor space. But it also allows the
rear heavy-end castorto be positioned
so thatitis in line with the main pulley,
thereby giving a great deal more
stability, as shown in the photograph.

This has proved to be a successful
arrangement, with the castors mounted
on heavy angle iron brackets bolted
to the sides of the base uprights: it is
probably over-engineered, and needs
a big shove to get it moving, but then |
can position it with confidence. The lathe
usually sits where the floor is pretty flat
and horizontal so each wheel shares the

load and hence the situation is essentially

the same as if it were grouted in: happily,
after twenty years, there don't appear

to be any problems of bed distortion,
although | don't do much precision
turning so it is difficult to be sure.

Castor Experience

Given that most of the castors | have
used have been second hand it’s

not surprising that not all have been

successful. The worst have been plastic
ones salvaged from light domestic
equipment such as footrests or tea
trolleys: they seldom last long on
concrete, and often have mountings
that are not easily adapted, so |
generally go for the conventional steel/
rubber wheeled type with ball-bearing
swivel. | have used up all my salvaged
ones, but happily they are surprisingly
cheap and readily available in a wide
range of sizes.

Mounting directly is seldom the
best approach, and | usually make
what amounts to a sub-frame, often
of steel angle, to which the castors
are attached. The example shown in
photo 13 illustrates a set of decorative
furniture castors fitted to the end of
my cumbersome saw bench to allow it
to be trundled to and from its storage
space (on the left under the glass
fronted cupboard in photo 3). Fastening
each castor into the wood would have
required four very small woodscrews,
and would clearly not be satisfactory:.
Instead, a length of mild steel was used
for each pair, with each castor fixed
with four 4mm tapped holes for screws
with nuts behind, the whole then being
screwed to the wood.

Final Thoughts
| rate flexibility of workspace and good
light as top priorities, closely followed
by the ability to isolate or contain dusty
or smelly activities, so obviously these
considerations have informed the
development of my workshop. Power
socket outlets are of course another
priority: my first thought was that half
a dozen would be enough, but as time
went by and more power tools were
acquired it became desirable to have
sockets in all areas where work might
take place, and now | have nineteen.
Particularly useful are those adjacent to
the external doors which see a lot of use
in summer when | like to work outside.
As | hope will have been clear, | also
very much enjoy using discarded items
and turning them to good use. True to
form, nearly seven decades after getting
the ancient vice for my coalhouse
workshop, | refurbished it, photo 14,
to give to a grandson, who used his 3D
printer to make me a 63-tooth change
wheel for cutting metric threads: a good
example of re-cycling on which to end? §
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From the Archives

With over 125 years of Model Engineer magazine and nearly 35 years of Model
Engineers Workshop in our archives, there's a huge selection of fascinating
and often useful ideas for the workshop to be founa.

This article by Tubal Cain (pen-name of the Late Tom Walshaw) gives sound
advice on choosing a pillar drill for your workshop that is still relevant today:.
| have no idea why the photo of a Myford Dividing Attachment was included,
perhaps it was relevant to the longer series of which this was a part. From
Model Engineer 3486, Vol. 140, 5 April 1974.

WORKSHOP EQUIPMENT & MATERIALS
by “ Tubal Cain”

THOSE who have good drilling machines can in fact
cope with the fin. and yet still “feel” the No. 60 as
it feeds in, but this brings us back to point (1).
There is a further problem for the man going for a
drill for the first time — that of “chasing skylines”.
One machine has four speeds, another five; but
if five, why not the one next to it with ten? Then
there 1s one over there, same make, which takes
iin. drills AND it has a tilting table, too. You
can, in fact, go on for ever almost. Then on top
of all this vou will need a drilling vice; the chuck
and chuckguard may be “‘extra’; and you've got
to buy the drills themselves, too. So, what are the
essentials?

First, size. The average model engineer does
most of his drilling between 3/16in, and gin, (I'm
speaking of drilling on the machine) the next big
band being 3/32in. to 5/32in. Unless, that is, he
makes a lot of injectors, when the consumption
of drills in the 60 to 80 range may be fantastic!
Holes over 4in. ARE needed, but seldom, and a
lot of these are drilled in the lathe anyway. So
my feeling is that #in. is large enough for the
AVERAGE chap. #in, would do for many.

Having said that, look at the speeds. Cutting
speed drilling cast-iron should be about 60ft./min.;
- alloy steel 40 and stainless 20ft./min. MAXI-
MUM, For a 4in. dnll this means 450, 300, and
150 revs. At the other end of the scale, the
“correct” speed for a 1/16in, drill in brass 1s
around 9,000 r.p.m. Note that these are maxima;
lower speeds will cut as well, and give a longer
drill life. We can’t expect one machine to reach
from 150 to 9,000 revs., but it is the LOWEST
speed that matters. If the machine can get down
to 300 or 350 w.p.m. vou can drill 4in. in any-
thing except stainless, where you would be limited
to 4in., or #in. if you sacrificed the drill a little.
The top speed 18 not important at all, and if you
reach 1,200 this will give reasonable feel, and a
decent feed per rev. on the smallest drill you may
use.

“Reach” 1s important. A 4in. drill sticks out
4in. or 5in. from the chuck; yvou need space for
the vice and for any packing. If the tallest job i1s
likely to be S5in., then vou need a space of about
a foot between chuck and base. (Note that some
machines have a table AND a base, and the
former can swing out of the way). The spindle
travel governs the depth of hole you can drill
and about 4in. is ample. A tilting table 1s of
doubtful value, mine has one, never used in 20

vears. Far more important is that it should be
spot on at right angles to the drill! For drilling
holes that are “slantendicular™ it is better and
cheaper to use an adjustable angle-plate. The
table or the head must be adjustable to height
except in very small machines where the drill
travel covers the full distance between chuck and
base. Motor — this should offer about 1 h.p. per
inch of drill diameter, with not less than 4 h.p.
on the very small machines, and can be of the
split phase type.

As to drill design, you should look for sturdi-
ness of the column, of course, Cock an ¢ye under
the table and make sure that it is reasonably well
ribbed, but not so that you can’t put nuts on any
bolts through the tee-slots. Enquire about the
spindle; the best machines will have the drive
pulley supported on bearings which are quite
independent of those carrying the quill, the drive
from the pulley shaft to the quill being through
splines or a feather. The sensitivity of the return

A

tvpical

} in. pillar
drilling
machine.
The
Boxford/
Union
pedestal

drifl.

Opposite
page:

T he

“IME"
precision
bench

drill.
Photograph:
E H.
Bernfield Lid.

.....

58 www.model-engineer.co.uk

0 AFEN P Poasl wed Thord Poddap Vol | Peardspr bl H’

Model >
Engineenr

Model Engineers’ Workshop



Model Engineer Archive

The |
Myford
dividing - L
attachment

on a
M.L7.

lathe.

.......

'ﬁ'«i -

spring should be adjustable, both to suit your

taste and to allow for varying sizes of drill. The
chuck should, preferably, fit direct onto a taper
ground on the end of the quill. In which connec-
tion, note that a 3in. chuck should not be expec-
ted to grip a No. 60 as welll Check that it 1s
possible to change chucks easily. Finally, especi-
ally if you are thinking of a pillar or pedestal
drill, to stand on the floor, check the stability of
the machine.

All that is fine if you can afford it, but what
to do if funds won’t run to the £100 or so it may
cost? The first alternative is the second-hand tool
factor — and these are very different places from
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the ‘“‘used” car dealer’s establishment. Some offer
only reconditioned machines, some will sell old
machines ‘“‘as seen”. But the point is that there
are many old-fashioned drills to be had which in
many ways have advantages over the modern
ones., For one thing, they have slower speeds.
Many have a rack and pinion hoist to the table,
and quite a few power feed to the head. Inevit-
ably the table will be a bit gnarled and there may

-be wear in the bearings but an old Pollard, Den-

bigh, or Herbert sensitive drill (we used to call
them “‘pin-drills’’) with a bit of time and money
spent on it will serve a model engineer well.

There is an alternative to the wusual 4 in.
capacity machine, although this may not meet
with general approval. This is to obtain one
of the old-fashioned hand-operated screw-
feed bench drills for large work, and set to
and make a little + in. sensitive drill to M.E.
drawings for fine work., The main weakness of
the hand drill—apart from the hard work—is the
chuck, which is usually a bit crude, but it can
be changed for a Jacobs fairly easily. I had one
of these for very many years, single speed and
with a ratchet auto down feed and it made
nothing of pushing a 4 in. drill through cast-iron,
It had the delightful feature in that you could fit
the head on at right angles, clamp the machine
to the floor and drill a hole in the wall with it.
My son still has it, though he has just replaced it
with a used machine he is reconditioning.

The one drilling device which 1s a dead loss
except for work in wood is the average “Do-it-
yourself” electric hand drill mounted in a stand.
It runs FAR too fast and the set-up is nowhere
near rigid enough. ,

For those who are going to do a lot of very
fine drilling, it 1s worth considering a watch-
maker’s drill.
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A New Small
Chainsaw Vice

Will Doggett repurposes some old brackets to make a useful vice to hold a small
chainsaw chain for sharpening.

he finished chainsaw vice is
shown in photo 1. Over time

| have, like most gardeners

| suppose, assembled an array of
tools for the jobs in the garden in

my case this includes tree and shrub
cutting tools from chainsaws down to
secateurs. One of this assortment is a
small four-inch battery chainsaw this
is ideal for cutting branches too big for
the normal loppers and too small to
use a normal chainsaw.

Theidea

After using the battery chain saw
for some time the blade requirec
sharpening. New blades are available
and are not that expensive but why
replace a blade that with a little fettling
with a file can be as good as new. The
only problem is it is not possible to
hold it in a normal chainsaw vice as it

is only 150mm long; holding the blade
to stop it rocking in the bar is not the
solution.

| did think of using a small hand vice,
but the jaws are not long enough as
they are about 50mm long and would
only hold one tooth to be sharpened at a
time. This vice is shown in photo 2.

The solution was to make a small
chain sharpening vice, which is the
best option that | can see. The blade
in question is 1/4"pitch 0.043 gauge
(11mm) 28 drive links, 14 cutters and is
shown in photo 3.

Figure1shows the general idea for the
vice that I'm going to make. The view is
from the back, the support will be held in
a bench vice so that the length of chain
not being sharpened can hang down out
of the way.

To make the vice jaws some flat steel
was required, this | found in the oddment
box. Photograph 4 shows the parts
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The small vice, suitable for sharpening small electric chainsaw chains.
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Using this hand vice was considered, but it can only hold one cutter at a time.
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Chainsaw Vice

The relatively short chain is too small to fit in a normal chainsaw vice.

A

Figure 1

Scrap brackets used to make the vice.

as found, | think they were brackets of
some sort, they have some small holes
in them as can be seen in the photo, but
these are not a problem as they can be
filled with car filler or alternatively ).B
weld or something similar. The bracket
sizes are 6mm thick by 40mm wide
giving a usable length of 85mm before
the bend. These will be used for the
jaws of the vice with the angle pieces
removed, the other one with the bend
still in it will be used as the support and
welded to one of the jaws.

The other requirement is something
to clamp the jaws together this turned
out to be a pair of machine ‘Bristol’
R A e A Ry T R clamping levers. These | found on the

e e T R G i e v internet after a lot of searching, two
A pair of ‘Bristol’ clamping levers. of them are shown in photo 5. The
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Sawing the brackets to length for the jaws.

Jaws after initial tidying up.

photo shows some that | used on a
previous job, | have ordered one more
for this vice. The reason for using this
type of clamp is you can adjust the
position of the handle when tightened
so that it is not in the way when using
the vice.
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Jaws as cut.

Making a start

To start the jaws were cut to length on
the band-saw to just over 85mm. The job
is shown in photo 6, in photo 7 the two
jaws are ready for finishing to size and
cleaning up. As you can see in the photo
there is a small lip on one end of the vice

pieces, this will be removed when the
ends are cleaned up.

The cleaning up of the lip has been
done and the ends are also finished in
photo 8 which shows the vice parts
with the clamping lever ready for
marking out.

Model Engineers’ Workshop




Chainsaw Vice

Trimming the support piece.

Support piece ready to weld in place.

The other cutting job was to cut the
support arm to remove the waste. This
will move the arm closer to the back of
the vice. The operation on the band saw
is shown in photo 9, the finished cut is
shown in photo 10. This will be cleaned
up before it is welded to the back of the
fixed vice jaw. The welding will be done

December 2024

guides.

after the jaws have been drilled and
tapped and a radius put on both pieces
(the radius is to help the chain to move
when sharpening it).

The small holes that are in the vice jaw
pieces and the support were filled with
car body filler, all but two as these wil
be used for the guide pins after drilling

to the correct size as can be seen in
photo 11.

Now the filing has be done the
holes for the clamp can be marked
out and drilled. For this | clamped the
two pieces together and drilled M6
tapping size though both pieces. Next,
| removed the clamp and tapped the
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Corners of jaws were radiused so as to not catch on the chain.

back part M6 and opened the front
vice hole to 6.5mm.

The next operation was to hold the
two parts together with an M6 bolt and
line the pin holes up, then open up the
pin holes to 3mm. Next the front part
was removed and drilled clearance for
the pins, the rear or fixed jaw is shown in
photo 12 with the tapped hole and the
pins fitted.

At this point | did think of putting a
spring on the pins to help with opening
the jaws of the vice, but this would
require counter bores to allow for the
springs in the jaws, but the springs
would not be required as the jaws open
easily without them.

Moving on with the build | clamped
Support piece welded to fixed jaw. the two jaws together with a bolt

- e P p— and mounted them in the bench
o @ TN Wl N, 2 vice and removed the top corners
| | | | | i e at both ends of the vice jaws with a
hacksaw. | then rounded them with
a file to help when moving the chain
for sharpening, the radius is shown in
photo 13.

Now the vice jaws are ready for the
support arm to be welded the back
jaw. | use a MIG welder for this, but
silver solder would be ok. The support
arm is held in a bench vice so that the
length of chainsaw chain thatis not
held in the vice can hang clear. The
finished welding and cleaning up is now
shown in photo 14. the next job was to
paint the vice, shown in photo 15. The
painted vice is on an old feed bag to
protect the bench from paint.

The finished vice was shown in
photo 1 with a cutting chain in position
Painting the jaws. ready to be sharpened. i
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FRE E PRIVATE ADVERTS

Save a stamp! You can now place your classified ads by email. Don't waste time scanning the form, just send the text

of your ad, maximum 35 words, meweditor@mortons.co.uk, together with your full name and address, a telephone
number, whether it's a for sale or wanted and stating that you accept the terms and conditions for placing classified ads -
see below. Please note, we do not publish full addresses or website links to protect your and other readers’ security.

For more classified ads visit www.model-engineer.co.uk/classifieds. You will need to be a member of the forum and logged

on but this is a FREE service for readers.

Tools and Machinery

B Clarke 300mm variable speed
lathe, excellent condition. Extras:
4jaw chuck. Dial gauge. Parting off
tool attachment. Die holder. Rotating
centre. Cutting tools. Centre drills.

Wood turning fence. Aluminium stock.

Buyer collects. £550 ono.
T. 07960 120730. Hinckley,
Leicestershire.

B Dore Westbury MKT1, £350. Myford
Super 7 on a stand, three and four jaw

chucks, good condition, ready to use,
£1200 ono.
T. 01246 277357. Chesterfield.

Models
B 5" gauge King, brand new, never
been steamed, copper boiler, friend

whom | ordered it for divorced now

for sale 8,500 GB pounds, excellent
workmanship free on board to any port
the world.

T.5703282073. Sciota, PA, USA.

Parts and Materials

B 7" GWR King. Complete chassis,
professional boiler. Smokebox,
platework, tender frames, wheels, axles.
Practical Scale tender body. All castings
to complete. Sensible offers please.

T. 07941 504498. Torquay.

Wanted

B Wanted: Model Engineer Volume
176 Issue 4015, 19 April 1996, or at least
Eric Whittle's article on his V8 four-
stroke aero engine.

E. bjsbyl@windstream.net.

YOUR FR EE ADVERTISEM ENT (Max 36 words plus phone & town - please write clearly)

www.model-engineer.co.uk/classifieds/

Wanted: Manual to build a 5inch gauge
TICH. T. 01743 851446.
E. derekdancey@icloud.com

Wanted: Drawings for E T Westbury's
CRAFTSMAN petrol engine.
T. 01751 472712 Pickering.

TIME IS MONEY,

IF YOU WANT To
SAVE

A usE THE

s A0 MECHANICAL
4l POCKET
157 CALCULATOR,

y It wil Oaloulnte
Anything,

o e
Wi Sy FULL PARTICULARER
et PasT FREE.
LT Seall Siee, T/95 Abread, 9/-
large ., 12/8; |, 15/-

SCIENTIFIC PUBLISHING COD., ™" P& 3.

MAKCHESTER

] WANTED L) FOR SALE

Phone: Date:

Town:

Adverts will be published in Model Engineer and Model Engineers’ Workshop.

The information below will not appear in the advert.
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Do you subscribe to Model Engineer . Model Engineers’ Workshop

Please use nearest well known town

Please post to:
ME/MEW FREE ADS, c/o Neil Wyatt, Mortons Media Centre,

Morton Way, Horncastle, Lincolnshire, LN9 6)R
Or email to: meweditor@mortons.co.uk

Photocopies of this form are acceptable.
Adverts will be placed as soon as space is available.

Terms and Conditions:

PLEASE NOTE: this page is for private advertisers only. Do not submit this form if you
are a trade advertiser. If you wish to place a trade advert please email Angela Price

at aprice@mortons.co.uk

By supplying your email/ address/ telephone/ mobile number you agree to receive
communications via email/ telephone/ post from Mortons Ltd. and other relevant 3rd
parties. Please tick here if you DO NOT wish to receive communications from
Mortons Ltd: Email L] Phone [_] Post [_]

or other relevant 3rd parties: Email (_] Phone [_] Post _]
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MODEL ENGNEERS’

ﬂ J AAlcock & Son

o Courses

Craft Your Own
Mechanical Clock Movement

Introduction to
Practical Clock Servicing

For more information including additional courses run by
] A Alcock & Son please see our website
Tel: 01909 488 866 Web: www.sortyourclock.co.uk

All courses taught by a Fellow of the British Horological Institute

THE
HARLEY
FOUNDATION

BROWSE OUR WEBSITE

www.itemsmailorderascrews.com

Put your requirements in the basket for an email
5 ) quote by return

BA SCREWS IN BRASS, STEEL AND STAINLESS.
SOCKET SCREWS IN STEEL AND STAINLESS.

DRILLS, TAPS AND DIES, SPLIT PINS, TAPER PINS,
REAMERS ETC. -

FOR A FREE PRICE LIST PHONE 01427 848880 |
OR EMALIL lostignition8@gmail.com |

L@ } ITEMS MAIL ORDER, MAYFIELD, MARSH LANE, e
SAUNDBY, RETFORD, NOTTS DN22 9ES pr

@J Find us on n @ sortyourclock ;ﬂ

CONSTRUCTION
& REPAIR

]ohn Wﬂding MBE\
FBHI, E. J. Tyler, ¢
John G. anht,— Eric' i

-Ty]@ery

and othe

Tele})hne. + & {ﬂﬁ 1420 4877 *“'

www.rltetlmepubllshmg.com

To advertise please contact Karen Davies
Emalil: karen @talk-media.uk
Tel: 01732 442144

-~ M-MACHINE

= Umt b Furge Way EI&veland Trading Estate
Darllnglun Co. Durharn DL1 2PJ

Metalslfor Model Makers

Cuntacl us fur&Cf:tpPEf, Brass, Aluminium,
'—#Steel Fhusphor Ernnza efc.

PHONE &‘FA){ 01325 381300

e—maﬁ sales@m-machine.co.uk
www.m-machine-metals.co.uk

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

www.model-engineer.co.uk

webuyanyworkshop.com

Re-homing model engineers’ workshops across the UK

E

It's never easyselling a workshop that has
been carefully established over a lifetime. |
will buy your workshop so you don’t have to @E%
worry about finding a new home for much
loved workshop equipment and tools.

Please email photos to
andrew@webuyanyworkshop.com

Or to discuss selling your workshop, please
callmeon07918 145419

All equipment considered: Myford, Warco, Chester, classic British brands etc
Polly steam locomotives also purchased, especially those needing a bit of 'TLC

MODELLING MAGAZINES YOU'LL LOVE

NGIN

(MAL MAGAZINE FOR MODEL EHEH'LEEH

t f'n —-ﬂH g j——\'l
Pu 1|rf||'l.lu'|i'lﬂll.n: 11' 1?-%:“ hm'h'ln e L 1 I.

FBEE‘ gronoanic o

[.\"/.\|¥.\: 182
ACROSS THE

SUBSCRIBE TODAY AND SAVE UPTO 49%

VISIT: WWW.CLASSICMAGAZINES.CO.UK/MODELLING24
CALL: 01507 529529 QUOTE: MODELLING24 EXPIRES 31/12/24




Get 20% oft a selection of aviation and railway reads from Mortons Books

‘FLASH20’ for 20% oft

Use code ‘FLASH?20’ at the checkout

SECRET PROIJECTS & CUTTINTGL-.E;_BEEZ;'l';EEHND;LO’GY
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WESTLAND AIRCRAFT &
ROTORCRAFT: SECRET PROJECTS &
CUTTING-EDGE TECHNOLOGY

Ronny Bar

Profiles

The Merlin Variants

T S S e £ = = =il

RONNY BAR

PRESENTS SPITEFIRE —
THE MERLIN VARIANTS EAGLES OF THE LUFTWAFFE:

‘) SECRET PROJECTS FOCKE - WULF FW200 CONDOR

OF THE LUFTWAFFE
MOrtons

g b 0 o ks Excludes bookazines

ORDER NOW: www.mortonsbooks.co.uk

Tel: 01507 529529 Offer expires: 31.12.24




Q POLLY MODEL ENGINEERING

boL LY § MODEL For all your Model
ENGINEERING

Engineering Requirements

Extensive range of parts:
pressure gauges, injectors,

steam valves, superheaters,
lubricators, oil cans,
transfers, spanners,
taps and dies, draincocks
nuts and bolts etc.
Stationary Engines and Locos

- Orders welcome via
Website
Telephone or Email!

&

£ ) N
R

> Polly Model Engineering www.polly-me.co.uk
Unit 203 Via Gellia Mills, Tel: +44 (0)115 9736700
N

Bonsall, Derbyshire, Find us on K3
DE4 2AJ, United Kingdom sales@polly-me.co.uk




