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FROM PROTOTYPE TO PRODUCTION

From Prototyping to Mass Production —
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High Quality, Fast Turnaround, and
Cost-Effective Manufacturing

PCBWay is a global manufacturing service provider trusted by engineers worldwide. We offer a
wide range of services such as CNC machining, 3D printing, injection molding, and other
manufacturing solutions — all delivered with high quality and speedy turnaround times.

+

+

Instant Online Quotation //

Upload your 3D data files (STL, STEP, IGES, etc.)
and receive an immediate price estimate — no
need to wait for manual quotes, so you can
quickly move forward.

Orders from Just One Piece /7

Perfect for prototyping, testing, or personal
projects. No minimum quantity restrictions, so
you can try us out with ease.

High Quality at Competitive Prices /7

We deliver excellent cost performance without
compromising on quality, outperforming many
domestic options.

24/7 Customer Support /7

Our dedicated customer support team is available
around the clock to assist you with any technical
inquiries or order updates — ensuring peace of
mind whenever you need it.

*
CNC Machining “From $24.89”

Supporting a wide range of precision cutting
techniques including 3- to 5-axis milling and
turning for complex shapes.

Sheet Metal “From $24.89”

Laser cutting, bending, and welding services
capable of handling intricate metalwork.

3D Printing “From $4.98”

Offering SLA, SLS, FDM and other technologies
ideal for producing high-precision prototypes.
Injection Molding / Vacuum Casting

Flexible solutions from simple molds to mass
production tooling, including multi-cavity and
insert molding.

PCBWay

www.pcbway.com

- service@pcbway.com
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SMOKE RINGS

WHAT TO BUILD?

he interests of ME&W readers
cover a wide range of topics,
what we all have in common is
enjoying making things, espe-
cially things that 'work’. I've promised
readers to try and increase our focus
on projects that will get you into the
workshop and making things.
In this issue as well as a number
of useful workshop items, we start a
new constructional series by Jason

Ballamy, a relatively modest stationary

engine. Jason has carefully amended
the original design from H. Clarkson
& sons to use all metric stock and

fixings with castings from Blackgates.

With full guidance for those embark-
ing on a first steam engine, we expect
the series to

’gﬁﬁu-mlll_tll have about
sl pSCESSa|  five parts, so
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e i ! || projectforthe
= S 8| Spring and
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Neil Wyatt
Editor

Of course, since the early days of
Model Engineer, many readers have
dreamed of building and driving their
own steam locomotive. Unfortunately,
while the skills can be acquired, not all
of us have the time to build a working
locomotive. Getting a model profes-
sionally bult is one option, but another
is to build from a kit. Such kits have
improved greatly in recent years, with
more use of CNC and other modern
approaches to give greater consistency
of fit and finish and hence more relia-
ble results. In our next issue we will be
starting another, relatively short series,
following Mark Thatcher through the
building of a 5” Gauge Live Steam BR
Class 1500 locomotive kit from Silver
Crest Models.

As a final note, | hope to be able
to meet many new faces among our
ME&W readers later this year, as |
follow in the footsteps of some earlier
editors with a trip down under. Watch
this spacel
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Amadeal Ltd.

Call: 0208 558 4615

AMABL210D BRUSHLESS MOTOR 8x16- LARGE

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

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

SPECIFICATION:

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

Price: £1,185
Price: £585

AMABL250E-550 - VARIABLE SPEED LATHE -
38mm SPINDLE BORE & ELECTRONIC CHANGE
GEAR SYSTEM (ELS)

SPECIFICATION:

Distance between centers: 550mm
Taper of spindle bore: MT5
Spindle bore: 38mm
Number of spindle speeds: Variable
Range of spindle speeds: 50~2500rpm
Weight: 140Kg

Price: £1,925

VM25H R8 with Belt Drive & Brushless Motor
XJ12-300 with BELT DRIVE and BRUSH-

VM18H High Speed - Milling Machine R8 with 3

- HIGH SPEED - 100-4000 rpm

SPECIFICATION:
Model No: AMAVM25H (R8)
Max. face milling capacity: 63mm
Table size: 700x180mm

Range of spindle speeds 100-4000 rpm

T-slot size: 12mm
Weight: 120Kg

Price: £1,488
W DRO - Price: £1,921

W DRO + Z & X PF - Price: £2,382

Working table size: 460mm x 112mm

LESS MOTOR Axis DRO
SPECIFICATION: SPECIFICATION:
Gas Strut Model No: VM18 R8
Forward Reverse Function Max. face milling capacity: 50mm
750W BRUSHLESS Motor Range of spindle speeds 100-4000 rpm

Table size: 500x140mm
T-slot size: 10mm
Weight: 80Kg

Gross Weight is 80Kg

Price: £725
W 3 AXIS DRO - Price: £1,692

For more detailed information about these machines, please visit our website. If you

have any questions or need further assistance, feel free to contact us.

Prices inc VAT & Free Delivery to Most Mainland UK Postcodes

| Call: 0208 558 4615 |Email: info@amadeal.co.uk|
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VM28H - High Speed - Ball Screw Type Milling Ma-

chines - R8
SPECIFICATION:
MPV290F-Movable Mill Head Lathe &Mill & Drill Model No: VM28H - R8
Combination Machine with STAND Max. face milling capacity: 63mm
Table size: 700x180mm
SPECIFICATION: Range of spindle speeds 100-4000 rpm
Distance between centers: 750mm T-slot size: 12mm
Taper of spindle bore: MT5 Weight: 120Kg
Taper of tailstock quill: MT3
Motor: 1.5kw
Weight: 280Kg Price: £1,608
. W DRO - Price: £2,142
Price: £5,225 W DRO +Z & X PF - Price: £2,734
R
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Sets Sets

Hi Spec Low Prices Why pay more?

We Accept
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3 Smoke Rings
The Editor shares his thoughts.

34 Readers’ Tips

Our tips winner this month offers a *helping
hand’. Send us your tip, and you could win
aprize.

40 Postbag

Our monthly selection of readers feedback
and comment. Send the editor your letters
at neil.wyatt@kelsey.co.uk.

56 On the Wire
News of engineering events to look forward
to at home and abroad.
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The essential guide to events at model
engineering clubs around the UK.
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Geoff Theasby’s monthly report with news
of engineering clubs across the country.
Send him your news at geofftheasby@
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80 Readers’ Classifieds

Another great selection with plenty

of machinery up for sale. If you have
something to sell, email us the details or
use the form in this issue, to neil.wyatt@
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On the Cover

Our cover features Jason Ballamy’s
immaculate Clarkson stationary engine.

Visit our Website

www.model-engineer.co.uk

Why not follow us on Twitter? twitter.com/ModelEngineers hashtag #MEW
Extra Content!

There’s lots of extra content to be found online
to support past articles in
Model Engineer & Workshop.

Visit the www.model-engineer.co.uk
forum for extra

content including:-

See Jason Ballamy’s Clarkson
Horizontal engine in action.

Hot topics on the forum include:

How do | learn machining ? started by paul1956.
A simple question with many answers, this thread is a useful read
if you are just starting out in the hobby.

Removing Tarnish / Patina from Brass Components
started by Graham Meek.
How best to remove tarnish and restore a polished surface.

Change Wheel Holder started by John Purdy.
Some interesting workshop applications of 3D printing.

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!

Next Issue

Read more about the building of this ideal
beginner’s project from page 9 of this issue

In our next issue, Mark Thatcher embarks on building a 5” Gauge
Live Steam BR Class 1500 loco kit, from Silver Crest Models.
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SMOOTH, QUIET, HIGH PERFORMANCE VARIABLE

22 SPEED CONTROL FOR LATHES AND MILLING MACHINES

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

Nev; updated
hardware for 2026

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

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

Technical support available by telephone and email 7 days a week

Newton Tesla (Electric Drives) Ltd. VI.S-A

Warrington Business Park, Long Lane, Warrington
Cheshire WA2 8TX, Tel: 01925 444773 = il
Email: info@newton-tesla.com DRIVE
Visit https://www.newton-tesla.com for more information. e b Automation Dealer

Follow us on Facebook: www.facebook.com/NewtonTeslaLtd

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

Please mention Model Engineer when replying.



The Clarkson 24x38

Horizontal

PART @

In a series aimed at beginners, Jason Ballamy details the
making of a stationary steam engine.

or some time, | have felt that

any newcomers to the hobby

who want to try their hand at

a casting kit have little option
but to take the imperial/BA route
as the usually suggested beginners
engines come with imperial drawings,
as well as bar stock and BA fixings.
The latter two items being the main
reason, as they feel the need to
use what they have paid. Given that
anyone entering the hobby now is
likely to have been schooled in metric
and may well already have some
metric tooling, cutters, etc. it would
seem logical to continue with what
they know rather than stepping back
to imperial.

However, there are alternative
options that have not got as much of
a following, so don'’t get suggested as
much, which is possibly due to several

reasons such as not having been avail-
able for a period, drawings not being
ideal for a beginner, etc. The advan-
tage of this is that the kits consists of
only castings so not only is the initial
purchase price less, but the budding
builder also has the option to buy what
materials and fixings they need. The
only real drawback is the drawings are
still imperial.

Some of these alternatives are the
old H. Clarkson & Son designs which
have been reintroduced by Black-
gates Engineering and the small 1” x
1.5” Horizontal and Vertical engines
in particular. These are quite a simple
design, so are ideal for a beginner to
use as their first time casting set. With
their separate trunk guides and disc
type cranks they are also a less testing
build than the usually suggested
subjects.

Clarkson Horizontal Engine

THE MODEL

| recently picked up a partial set

of castings for the Clarkson Twin/
Compound with the intension of
making quite heavy modifications

to them, but for what | intended it
would really have been better to start
from scratch, so what to do with the
castings?

There were almost enough castings
to make a single, just the eccentric
strap was missing but a new one was
obtained from Blackgates, so work
could start on designing a metric
version of the single cylinder horizontal
engine. | spent some time measuring
up all the castings to ensure that what
| drew could be cut from them. At the
same time a few anomalies in the old
drawings were sorted out as well as

March 2026 | 9




Photo 1: The metric

fully detailing some of the minor parts
design in 3D CAD

that lacked detail, which a beginner
may not have been able to work out for
themselves.

The render in photo 1 shows some
views of my metric version complete
with a couple of extra features which
will be covered at the end of this series
of articles. It is not just a mathemati-
cal redesign where the imperial sizes
are converted to whatever they are
in metric but a complete redesign so
mostly dimensions are to a whole mm
not some odd three-decimal place
conversion, materials are all stock
metric sizes and threads and fixings
are all metric too. See also figs 1 and 2.

| went with a 24mm bore, a size
that | have used on quite a lot of other
engines which is not as small and fiddly
as, say a S50 or 10H, but not so large
as to need large machines or cost a lot
in materials. The stroke is almost the
same at 38mm, as is the flywheel at
102mm diameter. Logic says a metric
model would have a 100mm diameter
flywheel but it is always better to keep
model flywheels as big a possible as it
helps to smooth out the action when
running at slow speeds. Overall length
is approximately 250mm.

CONSTRUCTION.

I made use of a bench top hobby
mill on this engine, but it would be
possible to do it with just a lathe that
is equipped with a vertical slide. That
would have been the way most of these
engines were built when Clarkson’s
first produced them back in the ‘50s
General Arrangement as most home WOI’kShOpS did not have

Fig1 the luxury of a milling machine.

| also have a lot of additional photos
that would fill too many magazine
pages, so as with my previous arti-
cles | will be running a accompanying
thread on the Model Engineer Forum
(www.model-engineer.co.uk) which will
show these photos and also serve as a
place for any potential builders to ask
questions, etc. You can see the engine
running in this video (or use the QR
code): tinyurl.com/4sasdt9b

@
Veb\ér

NV

3D Views

Fig 2

10 | www.model-engineer.co.uk MODEL ENGINEER & WORKSHOP



Clarkson Horizontal Engine

Photo 2: Set of raw castings

CASTINGS IN GENERAL

Photograph 2 shows the castings
(less eccentric strap) laid out. Mine is
the opposite hand to that supplied as
the single but the drawings | have done
are for the single so a few of my photos
will be the opposite hand.

If this is to be a first casting kit
engine, then a few words about cast-
ings. Firstly, spend some time examin-
ing them and the drawings so that you
become familiar with them and how
to hold them for the machining that
follows. Check for any obvious external
faults and that they are sized to allow
the part to be machined from them.

Next, they can be given a clean up

Photo 3: Underside of the bed casting after flattening

with a wire brush to remove any sand
that is still on the surfaces, as that is
not a good idea to get onto machines
and will also blunt tools. | also like to
remove any ‘flash’ and lines left where
the two halves of the sand mould met
as well as surface blemishes before
doing any machining. Old files, Dremel
type tools with grinding points and
good old elbow grease are all that is
needed.

If, when filing, you run over an area
that seems harder and resists being
cut then there may be some chill in the
casting which is more likely to be on a
corner or thin narrow part of a casting.
This chill can usually be removed by
placing the casting in a fire so that it

is at red heat for an hour or two and
then allow it to cool slowly in the ashes
overnight. Carbide insert tooling can
usually cope with these chilled areas
but can become expensive if the part
needs drilling or threading, where the
cost of these carbide tools can soon
add up.

BEDPLATE

The first thing to do is to smooth off
the bottom surface so that the casting
sits on a flat surface without any hint of
rocking. This can be done initially with
files and then fine tuned by rubbing the
casting over a sheet of abrasive laid
on a flat surface, photo 3 shows the

\

o @8 thru drill & ream on assembly
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: T T T T l ‘ \ ‘ == L= Sims=ctzs ti==cte—c 7
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[N 111
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146

4.5
2 off @4 thru ctr on boss
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Mat'l: Iron casting

178

Fig 3
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to height

results, the bright areas marked in red
are where the casting makes contact
with the abrasive, a little hollow in the
other areas won't hurt but not the
other way round, as a high point in the
middle would allow it to rock.

Now that the bedplate can be
clamped down without the risk of
distortion it can be mounted on the
mill, | used two buttons that fit the
tee slots to set the side of the casting
against so its parallel to the X-axis,
mark where these Buttons touch for

Photo 4: Machining pedestals and cylinder platform

Photo 5: Bed drilled and tapped

future reference. A light cut or two

can then be taken over the tops of

the bearing pedestals to just clean up
the surface. Zero the Z-axis dial and
proceed to mill the cylinder mounting
pad until it is the required height below
the pedestal, photo 4.

Locate the datum point between
the two pedestals with an edge finder
or touching off and then do the same
to set it in the other direction using
the ends of the cylinder side pedestal,
photo 5 shows these points marked

in red. From this datum point the vari-
ous holes can then be, M2.5 for the
bearing cap studs and 4.0mm diam-
eter for the screws which retain the
cylinder. Before disturbing this setup
put something pointed into the drill
chuck and use that to scribe a centre
line across the tops of the pedestals.
The underside of the 4mm holes can
then be spot faced so the screws
heads have a flat surface to sit against,
a plunge cut with a milling cutter will
do for this.

M4 x @0.7 thru

19
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D
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Bearing Cap
Mat'l: Iron casting, 2 off

—=—5
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Photo 7: Milling bearing caps to thickness

BEARING CAPS

These are supplied cast as one, the
first thing to do is machine some
flat surfaces starting with the two
ends. Run afile over the flatter face
and then hold in the vice with that
face against the fixed jaw and some
aluminium packing against the other

face to give a better grip and take
off just enough to clean up the face,
photo 6. Flip the part over and with
the newly machined face sitting on a
parallel the opposite edge can then be
machined.

These two faces can then be used
to hold the casting and bring it down
to the required 6mm thickness, taking

Clarkson Horizontal Engine

approximately equal amounts off each
side, photo 7. Once that is done it

can be held as before to bring down
to the final length of 28mm. Blue one
side with a sharpie or marking blue
and scribe a line to guide you and
then hacksaw into the two caps, then
take a light cut to clean up these sawn
surfaces.

March 2026 | 13
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With a tall parallel in the vice to
support the cap the remaining features
can be machined. Firstly the width and
thickness of the two ends followed by
the height and width of the oil boss.
Then the hole positions can be spotted
taking the spot drill quite deep to form
the oil recess and then finally the

2.5mm and 1.2mm hole scan be
drilled, photo 8. You can see that |
make regular use of a vice stop when
doing multiple parts as you then only
need to locate the position of the first
one.

14 | www.model-engineer.co.uk

Photo 10: Spotting position of lower bearing hole

Photo 12: Filihg t:)earingVCaps to final profile

MAIN BEARING HOLES

The part machined caps can then
be fixed in position, | tend to use cap
head screws during construction only
changing to studs and nuts on final
assemble as they are quick and easy to
use particularly if you have ball ended
hex drivers. The pedestals are cast a
bit wider than the 6mm caps so use a
file to blend them into the caps, photo
9. If there is a large difference then
clamp the bedplate back onto the mill
and use that to remove the bulk of

Photo 11: Reamng fo;' bearings

&«

the unwanted metal down to a depth
of 6mm below the joint line and then
feather in the resulting step by filing.

Mount the casting on its side and
place packers under the edge where
you previously marked the position of
the buttons and pick up the centre line
scribed onto the pedestal to locate the
lengthways position and with an edge
finder locate the joint line and lock
the table. Refit the caps and start the
bearing hole with a spotting drill before
using a twist drill of the same diameter
as the spot drill's shank to drill through
the upper pedestal. Change back to
the spotting drill and with it passing
through the hole start the lower holes
position and then open up again,
photo 10.

Follow this up by increasing both
holes to 10mm reaming size which
can be 9.7-9.8mm and then run a
reamer through to finish the holes to
size, photo 11. Before removing the
caps mark them and the pedestals so
that they can be replaced in the same
position, | tend to use a single punch
mark on one pair and a double mark on
the other.

The last job on the caps is to file the
arched top edge, this can be done with
the aid of a “washer” turned to the
17mm diameter and drilled 10mm so it
can be located with an off cut of 10mm
diameter bar. Hold in the vice and use
the washer to guide you, photo 12.

To be continued
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The block sets the
angle of the crank pin
relative to the shaft
held betwe% n centres.

N
7
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Setting Locomotive
Wheels

James Stanton uses the ‘height block’ method to set the
wheels of his locomotive Galatea to the correct angles to
ensure free movement of the connecting rods.

hen | was building my A4
locomotive | made a wheel
setting jig according to
Don Young’s design. It took
some time to make and was a tricky
thing to set up and use. | had to push
on side plates with the axle suspended
in between while Loctite was going
off. | was not looking forward to having
to make another one for Galatea (An
L.M.S. Jubilee 4-6-0 locomotive in 5

in. gauge, described by A. W. Allcock
starting in Model Engineer issue 3798,
vol. 159 in 1985).

It was suggested to me to use the
bed of the milling machine, holding
the shaft between centres and using
blocks to set the crankpins in the
correct relative positions. | had done
Juliet's wheels in the lathe and that was
easy to do, and so, with an indexing
head and tailstock available, | knew this

SETTING Loco Wheels

Photo 1: The third piston requires
a central offset pin on the
crankshaft.
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Photo 2: CAD was used to
determine the heights of three
blocks, one for the central crank
throw and one each for the left
and right crankpins.
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inside crank shaft. These were made
of steel from the scrap box, welded up
and then milled to the correct height,
photo 2. Once these were made, | did
atrial run to familiarise myself with the
process. | then used Loctite to fix the

Photo 3: The first step was to set
the right-hand wheel on the crank
axle, relative to the centre throw.

was the way to go. To begin with I did a
drawing in Autosketch.

Knowing the height of the indexing
head, the offset of the crankpin and
the diameter of the crankpins | had my
heights. Being a three-cylinder, photo
1, the cranks needed to be set to 120
degrees, rather than the typical 90
degrees of a two-cylinder locomotive.
The A4 was actually 120, 126 and 114
degrees due to the angle of the inside
cylinder. This one was much more
straightforward. | did get my drawing
checked just to make sure | didn’t have
any errors.

I needed three risers. Two for the
outside crankpins and one for the
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drivers and trailing wheels on one side.
On a Friday, with the help of Ange, we
started the final setup. The crank axle
was first with the right-hand wheel,
photo 3. An hour later the left wheel
was done, photo 4. Then the drivers
and trailing wheels followed, photo
5. It was easy. Put the axle between
centres. Apply the Loctite, slide wheel
up to the step on the axle and hold
the wheels crankpin against the riser.
Rinse and repeat with all wheels.
At 3pm everything had set for at
least two hours, so it was time to
put the rods on. Yes, | was nervous.
However, the rods went on perfectly.
And without any adjustment to the
bushes, it rolls perfectly. | now have a
rolling chassis, photo 6. @
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Photo 1: A Standard
Beaverette Mk. lll at the
Imperial War Museum in
Duxford, credit: Max Smith.

A Standard
Beaverette in
1:12 Scale

Neil Wyatt shares an Alibre Atom 3D Project that illustrates

some of the potential offered by this powerful 3D CAD

system for hobbyists.

his project is, unashamedly,

almost entirely composed of 3D

printed parts. | have a box with

about 75% of a 3D printed Mark
V light tank inside; before completing
this complex project, | wanted to
‘prove’ some of my ideas with a smaller,
more straightforward project. | hope
this overview will be useful in inspiring
anyone who is thinking of trying the
six-month free trial of Alibre Atom 3D.
For details of this and related offers
and information see page 72.

Part of the appeal of the Beaverette
Mk. lll'is that the full size is essentially
just a lot of flat plates, photo 1. In
the early days of the Second World
War, the need was identified for large
numbers of easily made armoured
vehicles, the Standard Motor Company
had a large number of chassis for large

cars that were now just in storage,
and these were converted into a
simple armoured car by adding an
open-topped box structure, retaining
two bulbous wings over the front
wheels. Once the chassis ran out,

a more enclosed design was made
with a shorter custom chassis and a
basic ‘turret’ for a machine gun - or
even a Boulton Paul turret as used on
the unique Defiant fighter. Forward
visibility for a drive a few feet behind
afoot-wide ‘window’ was appalling,
and a final version had a revised
superstructure and a tall, open turret
with two machine guns. The various
models of Beaverette were use by the
Home Guard and the RAF for ‘point
defense’. One destroyed an FW 190
that landed on a RAF airfield and then
tried to take off again. A few were

DESIGNED IN Alibre

exported and a similar design was built
in New Zealand.

DESIGNING IN ALIBRE
ATOM 3D

This was my first project where | made
really extensive use of assemblies of
parts to help me ensure the final 3D
prints would fit together. It also made
‘solving’ some geometrical challenges a
lot easier.

| used full-size measurements,
entering values in inches; | default to mm
so if I type in 4,1 get a 4mm dimension,
but type in 4” and it automatically
converts it. | 3D printed the model
at 1112 by scaling all the parts to
8.33%. For anything | needed to be a
metric dimension (e.g. to fit the ball
races) | would type in a formula such
as 10x12, so that when printed it would
come out right. This made it easy to
mix both full size and final size in the
same CAD model. I'm starting to make
better use of how Alibre allows use of
formulas and constants. For example, in
hindsight | could have referenced all my
‘window cutouts’ to the dimensions of
the first one. Then when | had to enlarge
them all by the same amount, | would
only have needed to change the first one.

RUNNING GEAR

My design started around the feasibility
of 3D printed running gear. | found a
design for a differential on Thingiverse.
com, part of the Open RC project, in
this case a revision by Barspin (Daniel
Noree), photo 2. It's intended to fit

into a buggy chassis, but | was able

to adapt it to fit into a differential
casing designed in Atom 3D by using
different half-shafts, photo 3. By using
miniature ball races at either end of the
drive shafts and a short shaft for the
differential gears the only 3D printed
surfaces running together are the gear
teeth. Although over-scale, it would

be hidden on the model. Once printed
and assembled (I used holes about

RC differential | used, it actually
only uses two bevel gears. To
function it needs to be in a frame
or case with the input and output
shafts aligned in ball races.
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Photo 3: My housing to take the
differential and new drive shafts.

The ball race for the input shaft is
visible, all bearings are a push fit.

Photo 4: The simple suspension
works well. Alibre made it easy to
design a small amount of toe-in
into the steering geometry.

0.25mm undersize with small metric
screws, M2 and M2.5) it worked freely.
Encouraged by this | embarked on the
project properly.

Items such as the wheel hubs were
straightforward to design, the only
points of note are that the use of the
bevel and fillet functions are very

useful to create the look of cast and
pressed parts. | had to revise the drive
shaft joints to use square peg and hole
joints as otherwise the screws could
loosen under load.

For suspension, | had planned
to print relatively thin ‘leaf springs’
but | decided if they were flexible
enough, they would be too
fragile. | designed over-thickness
springs for the rear axle, effectively
making it rigid. For the front
axle, | simply added a large diameter
(13mm) pivot and a couple of stops.
Obviously in the real world this would
play havoc with the steering geometry
whenever you went over a bump,
but for a model it keeps four wheels
onthe ground, photo 4, and using a
long connecting rod for the servo to
steering linkage seems adequate to
avoid any issues.

The front axle has simple pivoting
stub axles at each end, each of which
has a ball race for the wheel hub. One
axle has a single steering arm, the other
two, one is for the servo link. These
pivot on M2 screws which cope fine with
the gentle progress of the model.

The tyres were more of a challenge,
they needed a very heavy tread. My
solution was to draw a cross section of
the ‘core’ of the tyre and used the boss
rotate command to fill it out. | then
created a single tread and used the
‘circular pattern’ command to create
many copies around the axis of the
tyre, then mirrored them to the other
side. It's worth remembering that
Alibre allows you to ‘overlap’ sketches
within a part, thet hleps make sure you
don’t end up with unexpected gaps in
the final result.

Photo 5: The chassis assembly with the rear springs, a gear shield
and the front axle assembled to it in Alibre. It is very easy to add on
mounting points and ‘trays’ for various items so they print as a single
part.
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Photo 6: The finished chassis,
integrating parts reduced
printing time and made assembly
a doddle.

Most of the model was printed in
PLA, but for the tyres | used TPU,
which can be a bit tricky to print
but | got a really nice result, perhaps a
little shiny, but with just enough give to
work well.

THE CHASSIS

All this ‘running gear’ is mounted on

a 3D printed chassis, photo 5, which
includes mounting points for an electric
motor and a ball-raced 3D printed main
gear (which connects to the differential
via a 3D printed drive shaft. Because of
its small size, and as it was already fitted
to the motor, | retained the small pinion
on the motor. For most applications
(such as buggy racing) the motor would
directly drive the differential, giving
about 3.5:1 reduction, and you might
use a rather more a powerful and higher
revving motor. The Beaverette had a top
speed of just 24mph, so a scale speed
of only 2mph meant an extra stage of
reduction was useful.

The final iteration of the chassis,
photo 6, also included the servo mount,
and ‘trays’ for the radio receiver, speed
controller, power switch and a Lipo
battery. There was also a pillar on which
the ‘driver’ could be fitted and four
simple clips to secure the body.

That’s quite a lengthy description,
and it took a fair bit of work to come
up with the design in Alibre. | made an
‘assembly’ of key parts the chassis,
differential, springs and front axle,
which greatly helped with making
sure | had adequate clearances. | still
ended up printing a few trials, because
although Alibre will tell you a gear
will fit, it won't tell you the space you
left for fitting it is too narrow, or how
much you need to add to the centre
distance to ensure free running of
gears. | solved the latter issue by
‘extruding’ a hollow rectangle to isolate
the motor/gear mount alone (I could
also have suppressed parts of the
chassis, but that would have taken
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DESIGNED IN Alibre

Photo 7: The body shell, partly assembled. Items that are repeated,
such as window flaps only need to be created once.

longer) and printed a few until the
motor and gear mated freely. | also had
to add a long hole down the steering
pivot, this allowed me to insert a
screwdriver to fix the main gear to the
end of the driveshaft.

THE BODY

Making the body was an entirely
different challenge, where an accurate
appearance and optimising it for a
good quality 3D print were the most
important considerations.

| decided to make it an assembly
of several parts, photo E. It's
asymmetrical so | designed one
side, then made a mirror copy
which | edited to make the second side,
for example. | could have made realistic
rivets by rotating quarter-circles, but
at this scale simple cylinders look just
as good and massively reduce the
load on the computer when redrawing
the model. Similarly, for raised weld
lines | just drew narrow outlines and
extruded them.

| started the assembly with the left
side, then added the short extension
over the left wheel arch. Next was
the back panel, to which | assembled
the right side and wheel arch
extension. | found the most useful
way to constrain these parts was to
start by linking the two mating faces,
then choosing an edge on each part
that lined up. | feel there’s as much
art as science when assembling this
sort of part in contrast to a working
mechanism where the assembly is
more obviously defined.

Once | had this basic ‘U-shaped’
body | created the remaining body
panel as parts in the assembly. This
ensured they would be a good fit.

Make sure you give these new parts
meaningful names when Alibre asks
you to save the for the first time. If you
rename them, it won’t know where
they fit. This approach made getting
the angled ‘windscreen)’, radiator and
bonnet covers the right size relatively
easy as | didn’'t have to measure
them. | made bevelled joints (e.g. the
bonnet flaps to windscreen) by creating
the parts affected (the bonnet ends
and hinge parts) over length so they
overlapped with the ‘windscreen’, then
drawing an overlapping rectangle ‘on’
the windscreen and extruding it as a
cut to remove the excess material. It's
easier to do than describe!

| discovered a big advantage of the
assembly approach when it came to
printing the model. Just under a foot

Photo 8: Deceptively simple, the
turret needed a lot of tuning to
get an accurate appearance.

long the body shell fitted on the bed
of my Creality K1 Max, but the shallow
slopes of the roof and bonnet resulted
in nasty artefacts in the form of shallow
steps. By excluding these from the
assembly and printing them separately
with their top surfaces horizontal, | was
able to get a respectable finish on
all parts.

| worked out that 3D printers ought
to be able to avoid these lines by raising
the nozzle when printing gradual slopes
to avoid creating steps. Apparently,
there are some experimental slicers
that can now do this.

THE TURRET AND OTHER
DETAILS

The turret, photo 8, caused a

lot of grief. Online drawings are
inaccurate; | had to make it bigger and
realised the ‘flap’ is a single flat piece
and not with a significant bend, photo
9. Much squinting at photographs

B Magrtude/Position Undefined |
B Magnitude Defied, Position Undefing
B Fuly Dafined

The ‘edit in place’ option made it easy to create the half-elliptical
shape of the turret flap to be a close fit on the angled face of the
turret. Locked guidelines fix the centre of the ellipse.
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Photo 11: The aerial, loosely
coiled around a piece of plastic.

as the aerial is coiled inside the body
(I don’t want an external aerial). It was
improved by coiling the aerial loosely
around a plastic former, photo 11.

| painted the model using acrylics
and printed my own decals using
white decal paper. | added a coloured
background to the numbers and
trimmed closely, but it needed hand
retouching as the colour match wasn'’t
perfect. It's not perfect but I think

Photo 10: The face in the turret will be familiar to many readers,
scanning poseable action figures is a way to create realistic figures if it compares well to the original,

you struggle with modelling organic shapes. photo 12.

My Alibre files open the possibility
was needed to visualise the hinge better, with a top speed of about of getting panels laser cut and making
arrangement. Unlike the turret flap, 3 mph, a gentle walking pace. The a metal 1:6 scale version in the future.
the window flaps and rear door these large 3D printed gear is a little noisy, I’'m also thinking of making a few minor
use a simple blade that slots between but it sounds a bit like an engine tweaks to create a 1:35 scale static
two uprights. Handily this allows the running. Steering is responsive, but version. Perhaps the most tempting
parts to be glued in either an open or the steering circle seemed a bit large possibility is designing the Boulton
closed position. at about a meter - | looked it up and Paul Turret and perhaps getting

The Bren machine gun is a design this is to scale! The simple suspension PCBway to print it in clear resin.
by 3D-mon from Thingiverse; | broke works very well and looks surprisingly This has been a fun project, | hope to
off the bipod legs and reglued them realistic. Radio control range with a bring my little armoured car to MMEX
in a folded position. | was going to venerable two-channel unit is modest, this year - please don't tread on it! @

use my own design for a Lewis gun,
but | couldn’t find any contemporary
photographic evidence for their use on
the Beaverette.

The headlamp and sidelights were
designed in Alibre. ITmm diameter holes
in the bottom of them allowed me to
use short lengths of electric cable to
‘connect’ them. In theory | could fit an
LED in the headlight. Finally, | scanned
an ‘Action Man’ in two suitable poses
for the Driver and Gunner using the
Creality Scan Ferret. The chap in the
turret had a bit of surgery to his back
and is glued to the inside of the turret,
photo 10.

The turret just sits in a hold in the
roof of the body shell. It can be lifted off
to switch the electronics on and off.

THE FINISHED RESULT.

Initial trials with a two Lipo battery
pack were a bit disappointing as it
was very slow. The motor | used is
very low-revving, | think it's intended
for 18V or 24V use in a computer
printer. A three-cell pack worked
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Yibration, Sound and Noise

This short series by Rhys Owen explores the phenomenon of ‘vibration’

and how science can answer some unusual questions.

“...riding on this engine | can only
compare to sitting on a galvanic
battery with the noise of a boiler shop
thrown in.” Extract from a locomotive
driver’s report.

n 1982, after some months spent

in the - then little-known - Chinese

city of Wuhan, | had a memorable

trip on the mountainous railway line
from Datong to Taiyuan. The train was
hauled by a Qianlin class 2-10-2 steam
locomotive and, as the train laboured
up one of the many gradients, | saw the
heads of my fellow-passengers begin
to rock back and forth - an interesting
phenomenon! But why did this happen
at that particular time?

Here are some more questions to
consider:
¢ Why is the interior of a bus that is
‘ticking over’ at a bus stop usually
noisier than when the bus is running
at speed?
What is the science behind the
activities of the railway wheel-tapper-
and what is the modern equivalent?
The drum of a washing machine
wobbles when you push against
it. Clearly the drum is not rigidly
attached to the body of the machine -
but why not?
e Some years ago | wentto a talk

in a church hall - the subject was

interesting but why was it agony to

listen to?

The above matters all relate in
one way or another to vibration. The

vibration of the air that we detect in
our ears is called sound. To quote the
website of the Institute of Acoustics,
“Acoustics is the interdisciplinary
science that deals with the study of
all mechanical waves in gases, liquids,
and solids including vibration, sound,
ultrasound and infrasound.”.

Noise is usually defined as unwanted
sound (“one man’s symphony is
another man’s cacophony!”).

FREE VIBRATION WITH
NO DAMPING

Much can be learned from the
behaviour of a mass (such as a bunch of
keys) hanging on the end of a spring (for
example, a string of connected rubber
bands). This is as close as we can easily
get to an undamped mass-spring
system operating in one dimension only
(i.e. with a single degree of freedom).
But even such a system is affected by
damping (the air resistance) and the
case of an undamped mass-spring
system is, effectively, never found.

Ignoring damping for a moment,
such a single degree of freedom
mass-spring system looks like fig. 1
for a vertical system, or like fig. 2 for a
horizontal one.

In both cases, we are looking at the
effect of a displacement of the mass-
spring system from its equilibrium
position and it will be found that, in
the vertical version, gravity makes no
difference.

Figure 1, Mass-spring system (vertical orientation)
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PART @

Figure 2 Mass-spring system
(horizontal orientation)

According to Hooke’s Law, within
certain limits, the extension (or
compression) of a spring from its
relaxed (or ‘unstretched’) state is
proportional to the force exerted
on it. If we extend or compress the
spring, then the spring will exert a
force that opposes that extension
or compression. This force will be
proportional to the displacement and
act in the opposite direction to it.

Mathematically, the force (F)
exterted on the mass (m) by a spring of
a given stiffness (k) when displaced a
distance (x) is given as follows:

—F = kx

Here the minus sign on the left hand
side of the above equation indicates
that the force acts in the opposite
direction to the displacement.

Newton’s Second Law of motion
states that the rate of change of
momentum of a body is equal to the
resultant force applied to it. Where
the mass of the body is constant this
means that the force (F) is equal to the
mass (m) multiplied by the acceleration
(a), that is:

F =ma

If we substitute this into the earlier
equation, we get:

—ma = kx
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SCIENCE of Vibration

If we add ma to both sides of the
above equation, we get:

ma —ma = ma + kx
Giving:

0=ma+kx

Or, by swapping sides:
ma+kx =0

In this case x = 0 at the initial position
of the mass when the spring is neither
in tension nor compression.

Note that the above assumes
that the mass of the spring itself is
negligible.

Acceleration is the rate of change
of velocity with respect to time,
and velocity is the rate of change of
displacement with respect to time. It
follows that acceleration is the rate
of change of the rate of change of
displacement with respect to time. So
we need to look for a displacement
function, in this case a “recipe”
for displacement “x” whose main
“ingredient” is time, whose properties
allow the above equation to be true (a
more formal treatment would consider
the initial conditions, but these are not
important here).

A simple solution to the above is the
following sine function:

X = Xq Sin w,t

Where:

¢ x is the displacement from the initial
position.

e X, is the maximum displacement,

e o, isthe natural angular frequency
defined in radians per second,

e tistime.
We will find that, for an undamped
mass-spring system:

wy =

In everyday life we use degrees to
measure angles but the SI measure
for angles is the radian. One radian
is that angle which, when subtended
from the centre of a circle, intercepts
an arc in that circle equal in length to
its radius. This means that a whole
rotation (360°) equals 211 radians and
one radianis a little less than 57.3°.

Returning now to the formula cited
above:

X = Xo Sin wyt

Plotting this where x0 = 1is the same
as plotting the sine function as in the
graph in fig. 3:

We can see from the oscillation of
our mass-spring structure that at the
mid-point of the oscillation (where the
spring is in its equilibrium position) the
displacement is zero but the velocity
of the mass is at a maximum. At this
stage the acceleration will be zero (this
follows from the ma+kx=0 equation - if
X is zero, since m and k are not zero,
then it follows that a must be zero).

However, at maximum displacement
(x0) the force exerted by the spring
will have reduced the velocity to zero.
Since the spring is at its maximum
extension (or compression) the force
it exerts will be at its maximum and
(because F = ma) the acceleration will
be at its maximum but directed back

Graph Of Sine Function
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Figure 3 Graph of Sine Function

towards the equilibrium position. This
is a typical example of what is called
simple harmonic motion.

As stated earlier, it can be
shown that, at any given time t, the
displacement x will be given by the
function:

X = X Sin wy,t

This assumes that x=0 when t=0.
Then the velocity of the vibrating
body will be given by:

V = XoWy, COS Wyt
The acceleration will be given by:
— 2 &3
a = —XgWy SIn wy,t

In mathematical terms, the
differential calculus has been applied
to the displacement as a function of
time to obtain the velocity and the
process has been repeated to obtain
the acceleration.

Since one cycle or turn (360°) is 27
radians, it follows that:

o
f_27l'

In case you are losing track of the
symbols, this can be expressed in
words as follows:

Angular frequency
Number of radians in a whole turn

Frequency =

It follows that, for the natural
frequency:

Wn
fn = 2_
Vs
Since:
k
Wy = E

It follows (because a whole turn is 2T
radians) that:

1 |k
fn_

=27T E

So, it is possible to calculate the
natural frequency of an undamped
mass-spring system if we know the
mass and the stiffness of the spring.
This is not important if we are looking
at a bunch of keys on spring made of
elastic bands, but it is vitally important
for an engineer who is trying to control
the vibration of a car engine or of an
item of building services. Let us look at
an example:
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EXAMPLE 1

When placed on its spring mounts
a machine pushes those mounts
down by 10mm. What is the natural
frequency of this mass-spring system?

SOLUTION

To work this out we need first to
ensure that we are using consistent
units. So we express 10mm as
(10/1000=) 0.01m (here m stands
for metres).

If we knew the mass of the machine,
we could find the value of k from the
mass of the machine and the distance
it pushes the mounts down. In fact, in
this case we do not need the mass as it
will be cancelled out in the calculation.
For the moment we shall call the mass
m, carry on and see what happens...

The force exerted on the springs
by the machine is the machine mass
multiplied by the acceleration:

F =ma

Here the acceleration is gravitational
acceleration (a =g =10 ms-2) giving a
force of (m x 10 =) 10m newtons.

If a force of 10m newtons pushes the
mounts down by 0.01m (remember,
this latter “m” stands for metres!) then
the stiffness of the mounts is given by:

10m

k= 01 1000m newtons per metre

We now substitute this value into our
frequency equation and find that the m
values cancel each other out:

1 [k 1 [1000m 1
[,,—Z!' -';l'—zr' T—z—n-vaDzSHz

We now know that the natural

frequency of the mass-spring system
is about 5 Hz (i.e. 5 cycles per second).
This will be useful later on (after we
look at the effect of damping).

The fact that the masses m cancel
out within the square root sign in the
equation above means that a building
services engineer can obtain the
natural frequency of a mass on its
machine mounts just by measuring the
amount & mm by which the machine
pushes its mounts down and applying
the following (equivalent) formula:

_ 158

fn— \/5

In this case 8 is input into the
equation in millimetres not metres!

DAMPING

Damping is defined as something that
reduces or prevents oscillation. Real-
life mass-spring systems lose energy,
usually through some form of friction.
The effect of damping is usually
proportional to velocity so that our
mathematical model becomes:

ma+cv+kx=0

The solution of this equation
depends upon whether the damping
is critical, less than critical or greater
than critical.

In the case of less than critical
damping, when moved from the
equilibrium position and released
(such as a harp string being plucked)
the system oscillates but with gradually
decreasing amplitude.

In the case of greater than critical
damping, when moved from the
equilibrium position and released the
system does not oscillate. When the

Figure 4 Mass-spring system with damper
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mass is moved from its equilibrium
position it returns gradually back to the
equilibrium position (e.g. an overhead
door closer).

Critical damping is the boundary
between the above two types of
damping, that is, the system returns to
equilibrium as fast as possible without
overshooting into oscillation.

Critical damping occurs when the
damping is at the critical damping
coefficient cc which is given by:

c. =2Vkm
We are usually interested in € (zeta),
the fraction of critical damping:

c

{=_

Cc

When C is less than one (T < 1) then
the system oscillates and this is the
situation that is of interest.

Mass-spring systems with damping
are very common. Motor cars are fitted
with springs and viscous dampers
(although these are known as shock-
absorbers). The leaf springs used in the
suspension of most steam locomotives
have intrinsic damping because of
friction between the spring leaves.

FORCED VIBRATION

So far, we have looked at free vibration,
finding the natural frequency of

the system and seeing the effect of
damping. However, most vibration
occurs in response to a cyclical
excitation. Typical examples occur

in building services where devices
such as fans and pumps are normally
mounted on springs. The domestic
washing machine normally has a spring
system that mitigates the effects of
the washing within the drum being

out of balance when the drum rotates.
In most cases the one-dimensional
mass-spring model is a simplification
as rotating forces complicate matters.
But we shall only look at the simple
mass-spring system with damping as
this illustrates general principles.

In the diagram, fig.4, a damper
has been added (I understand
that the symbol is based on a
dash-pot damper).

This cyclical excitation is usually
assumed to be sinusoidal (i.e. like a
sine wave) although this is often a
simplification. In the case where there
is no damping this gives the following
equation:

Fysin wt = ma + kx
Where the excitation force is F,

and this force oscillates with angular
frequency .
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SCIENCE of Vibration

Some mathematics (which we shall
skip over!) gives the following equation
for the steady state:

Fy

/i

w2
Wy

x= sin wt

1-—

We can see that

e F_/k will be constant.

e sinmt will take values between -1
and 1 (we could write this -1 < sinot
<1).

¢ Interesting things happen as f
approaches f !

To elaborate on the last point, let us

look more closely at the lower part of
the above equation, which is:

: ‘fz/fnz

We can see that when f=f_ the above
expression will equal zero. This makes
the preceding displacement equation
indeterminate and we cannot evaluate
x (because the lower part of the
equation will equal zero and dividing by
zero has no meaning).

However, when the forcing frequency
(f) is close to the undamped natural
frequency of the system (f) then the
lower part of the steady state equation
will be very small. This will make the
extreme values of the displacement x
very large. These extreme values occur
when sinwt is 1or -1.

The above mathematical model is
much the same whether the system
is activated by an internal force within
the mass or by an external force. An
example of the former in the case of a
car engine acting on the car chassis.
An example of the latter is a tractor
driver who will be less affected by the
tractor’s vibration if the tractor seat is
mounted on springs.

In real life, mass-spring systems
are constrained in some way, either
by damping or by some physical
limitation. Accordingly, we shall now
look at the case of forced vibration
with damping where the mathematical
model is:

Fysinwt = ma + cv + kx

It can be shown that:

e The steady-state response (when

things have settled down - as

opposed to the transient, initial,

response) of this type of forced,

damped, system is independent of

the initial conditions.

The system’s response occurs at

the same frequency as that of the

cyclical excitation. This is w radians

per second or (w/2rr =) f cycles

per second.

¢ The response of the system is not
in phase with the oscillating force

(because of the damping).

This can be seen if we return to
our simple model of a bunch of keys
suspended on a spring made of elastic
bands. If a hand applies an oscillating
force to the spring (i.e. flaps it up
and down regularly) then, if the hand
movement is slow, the bunch of keys
will almost mimic the movement of the
hand, although with a slight lag.

As the hand movement becomes
faster, then the lag becomes greater
until, eventually, the natural frequency
of the system is reached and the bunch
of keys dances about wildly.

If the frequency of the hand
movement is increased still further
then the movement of the keys
becomes calmer and, as the frequency
of the hand movement increases,
so the motion of the keys becomes
progressively smaller in relation to the
movement of the hand.

At a hand movement frequency
below the natural frequency of the
system, the movement of the keys is in
the same direction as that of the hand
(apart from the slight lag mentioned
above). However, at a hand movement
frequency above the natural frequency,
the opposite is the case - in other
words, when the hand moves up the
keys move down (again with a slight
lag) and vice versa.

The mathematical model of a mass-
spring system subject to a cyclical
force is something that we shall skirt
around but three main regions can be
identified, these being:

1. The stiffness-controlled region

This is the region where the
frequency of the cyclical force is much
less than the natural frequency of the
system.

Essentially, the mass mimics the
movement of the cyclical force but
thereis a slight lag between the action
of that force and the response of
the system.

The response will decrease as the
stiffness increases - which is what one
would expect.

2. The damping-controlled region

This is the region where the
frequency of the cyclical force is very
close to the natural frequency of the
system. In this region increasing the
damping in the system will decrease
the value of the displacement of the
mass. This means that the response of
the system at, or close, to the natural
frequency of the system is controlled
by the damping which is why this region
is “damping-controlled”. Increasing the
damping of the system reduces the
response of the system in this region
but, at frequencies above 1.414 f_(i.e.
V2(f)), increasing the damping has an
unfortunate result as we shall see.

Not only does the damping decrease
the response of the system but
the damped natural frequency of
the system will be lower than the
undamped natural frequency.

When there is little damping in the
system and the forcing frequency
is at, or close to, the system’s
natural frequency then the vibration
amplitudes become very large. This
phenomenon is called resonance and
is desirable for musical instruments.
For most structures and machines,
however, it is undesirable. Essentially,
with little damping, the situation is
almost the same as that shown in the
undamped system when the frequency
of the oscillating force approaches the
natural frequency of the system.

3. The mass-controlled region

This is the region where the
frequency of the cyclical force is much
greater than the natural frequency of
the system.

In this case increasing the mass will
reduce the displacement (this is why
washing machines are heavy!).

In the stiffness-controlled region
the mass is roughly in phase with the
cyclical force but this progressively
changes as the frequency changes
so that in the mass-controlled region
the mass is essentially moving in the
opposite direction to the cyclical force.
In practical terms the phase change is
of little significance. Indeed, in most
cases neither the phase changes nor
the initial conditions are of interest.

Mathematical models of such
systems are of considerable use to
practical engineers who are interested
in how vibration is transmitted from
one part of the system to another.
Examples include:

e The engine mountings of an

internal combustion engine.

e The mountings of the
various components of
ventilation systems.

e The drawgear of a railway
locomotive (especially of a
reciprocating steam locomotive).

The foregoing are examples of
continuous vibration, but transient
vibration can also be a problem. For
example, a train passing by a house will
cause transient vibration and buildings
are sometimes mounted on isolators
to mitigate this phenomenon.

Let us now look at transmissibility T,
which, in the case of a mass such as
a machine mounted on a foundation,
is the ratio of the force transmitted
out of the machine (FO) to the force
transmitted into the foundation. That
IS:

Force transmitted
— 2
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The equation that can be derived for
this is rather impressive (I would say
terrifying - Ed.):

)

- -

2 2
+ 442 (/L)
n
If there is little damping in the
system, we can assume that =0 and

the above expression simplifies, where
f<f, to:

_ 1
PN
(7
Where f>f_then:

r-_1
() -1
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That is, the transmissibility is always
a positive value.

If we set T =1inthe last equation a
little algebraic manipulation will show
that there is no amplification of the
force transmitted when the frequency
fis V2 times the natural frequency
fn (i.e. 1.414f ). Below this frequency
there is an amplification and above this
frequency the force transmitted to the
foundation is lower than the force put
into the system by the machine.

As we saw in our discussion of an
undamped system, when fis equal to
fn the undamped transmission formula
is indeterminate. However, in any “real
life” system there will be damping of
one sort or another. Damping has the
effect of reducing the transmissibility
near to the system’s resonance
frequency (indeed wherever f < 1.414f ).
However, when the frequency exceeds
1.414f then damping increases
the transmissibility.

We can see this if we plot, fig. 5, the
transmissibility against f/fn for various
values of C (zeta), which, as mentioned
earlier, is the fraction of critical
damping:

c

¢ =—

Cc

The values at the bottom (O, 0.1,

0.3, 0.5.0.7,0.9 and 1) are the various
values of the damping ratio C, which is
the ratio of the damping to the critical
damping (€ =c/cc).

The above graph is not easy to read.
Matters become clearer if, instead of
plotting the transmissibility against the
frequency ratio, we make the vertical
axis logarithmic, fig. 6.

We can see from the above graph
that increasing the damping reduces
the transmissibility at the system’s
natural frequency. However, increasing
the damping also means that the
transmissibility is less reduced at
high frequencies (when f > 1.414fn).
That is, above this frequency, high
damping means that more vibration
is transmitted than would be the case
with low damping.

The damping also affects the
frequency at which the maximum
transmissibility occurs. The graph
shows that the frequency at which the
peak occurs becomes progressively
lower as the damping in the system
is increased.

Inspection of the above graph gives
the reason why the passengers’ heads
started to rock back and forth as the
Datong to Taiyuan train climbed to a
summit. Pulses (roughly sinusoidal)
of force from the steam locomotive
(created by the piston thrusts as
modified by the balance weights)
caused vibration that was transmitted
through the coupling between the
engine’s tender and the train. As the
train slowed down on the gradient,
the frequency of this vibration
approached the natural frequency of
the mass-spring system that consisted
of the train and the coupling. The
transmissibility was thus increased
so that the passengers’ heads rocked
back and forth at the same frequency
as the piston strokes.

To be continued
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For this, the definitively final Butterside
Down, we find Steve Goodbody in
England, in rural East Sussex, exactly
one week after his visit to New Jersey,
ready to celebrate a significant
milestone in another club’s history.

2 S Py Bhotd1 6T Tn 1989

P 4’ ~Geo B|Ilmgton and h|s,
e »= Iovely Clas§"12A Lorna-
descendmg theigrade _

owards Bentley station-
- -

n the prior instalment, | visited

the New Jersey Live Steamers in

America, at the inauguration of its

restored late-Victorian mill engine,
and discovered that its member’s inter-
ests, though diverse, do not prevent
them from celebrating each other’s
achievements with pleasure.

THE UNCOMMON
THREAD

“This”, the enraptured visitor
announced at the conclusion of the
congratulatory speeches on Saturday
evening, “is my favourite club in the
country. And you lot...", he continued,
gesturing to those around him, “are the e ———

happiest and friendliest bunch I've ever ., . 0 (o
met!” In all honesty, if | were to stop TP AT A TEFART LS (KIS

writing now, you'd know all you need same location;Keavy pilotsithe Classi2A;
to know about the Bentley Miniature while’soon:to:-be husband Stephenis‘at
Railway: it's an incredibly happy and the'controls’ofithelDean.Goods behind:

friendly place.
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BUTTERSIDE Down
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gnomes.

On the face of it, though, it’s tough
to put a finger on exactly why this
should be; after all, there are lots of
model engineering clubs, and minia-
ture railways abound in general, so why
should Bentley be so special? Having
known the railway and its formative
characters well from the very begin-
ning, | believe the root cause is surpris-
ingly simple; those earliest founders,
forty-plus years ago, were (and those
still with us remain) unwaveringly
generous, friendly and pleasant people.
Thus, with the club’s foundations set
both literally and figuratively, | believe
that, under the influence of the original
members, the club grew, chain-re-
action style, and Bentley flourished
to become an entire organisation of
generous, friendly and pleasant people,
exactly as exists today.

Now this may all seem a bit pseu-
do-psychological, but please hear
me out for | have an example in mind,
one which neatly connects the dots
from the railway’s earliest days to the
present, and which requires just two
pictures to explain.

In photo 161, taken a few years
after the railway’s opening, the late
Geoff Billington, designer and builder
of the magnificent locomotive on
which he is seated (which was then
called Lorna after his lovely wife, but
has since reverted to be known by
its type, Class 12A), one of the nicest
people you could ever meet, descends
towards Bentley Station. On arrival,

I recall, he joked with the next load

of passengers, infectious laughter
always followed Geoff, and then,
claiming a stiff back, relinquished his
engine to one of the railway’s younger
members, yours truly, for he loved

to encourage the next generation of
model engineers.

Photo 163: Paul keeps an eye out for trespassers, for
Bentley, like New Jersey, is plagued by risk-taking

» e

Pho

winter.

In photo 162, Geoff's locomotive is
again shown, the lead engine of the two,
now restored, repainted and beauti-
fully lined to better-than-new condition
by its current owners Stephen (who
is at the regulator of the Dean Goods
behind) and Keavy (who is driving the
engine itself). Although this photograph
is taken in the identical location as the
first, and the engine is essentially the
same, nearly forty years have passed
between shutter-clicks. As they entered
the station, Keavy and Stephen joked
with those in attendance, infectious
laughter always follows them, and then,
claiming stiff legs, Keavy relinquished
her engine to one of the railway’s
antiquated members, yours truly again,
for she is just that type of person.
Neither Keavy nor Stephen, soon to be
husband and wife, were born until long
after the first picture was taken.

“So what?” | hear you say. I'm glad
you asked.

The thing is, Stephen and Keavy
were Geoff’s protégés, and while | did
not have the pleasure of meeting them
until very recently, this was, to me,
abundantly obvious. Their generosity,
their enthusiasm, their above-and-be-
yond commitment and their infectious
laughter, are exactly as | remember
of their mentor and his super wife,
decades ago, although I'm not sure
they fully realize it themselves. Hope-
fully, when they read this, it will give
them an inkling.

AWORLD AWAY?

As you may recall from the prior
episode, the wide-ranging pursuits,
quirkiness and camaraderie of its
members are things | particularly enjoy
about the New Jersey club, and, as |
wandered around Bentley the following

to 164: The not-quite-finished Uckfield Flyer
recreation, built singlehandedly by John over the

weekend, a similarly diverse range
of interests, amity and whimsy were
evident, photo 163.

For example, while much of Bentley’s
motive power is steam-driven, the
interest in other forms of propulsion
is notable, battery-driven in the main.
To illustrate this, John’s not-quite-fin-
ished-but-entirely-new Uckfield Flyer, a
recreation of the club’s original three-
coach passenger hauler and on display
for the first time, was a personal
highlight; for the original Flyer, running
on a portable track, earned much
of the cash for the railway’s original
construction (ME 4711). While John'’s
new version is battery-electric rather
than Suffolk-Punch at heart, the
resemblance to the original is uncanny,
photo 164.

Similarly, Paul's excellent Class 73,
completed shortly after the railway’s
opening in 1985 and lapping the track
on a regular basis during this weekend,
still looks and performs as well as ever,
photo 165, while Hugh's radio-con-
trolled Class 31 zipped happily along
with (and, disconcertingly, sometimes

Photo 165: Bridge-builder Paul
and his Class 73 electro-diesel:
forty-years on and both going
strong.
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radio-controlled Class 31.

= et
Photo 168: Just some of Bentley’s many goods
wagons, private-owner and otherwise, ready to be
marshalled at the start of the weekend.

without) its driver behind, photo 166.
However, of all the battery-powered
trains, the most entertaining for me,
was a steam-outlined tank locomo-
tive in the capable hands of thirteen-
year-old James, which lapped the
track near-continuously on Sunday
afternoon, its presence forewarned
by the goose-like honk of her driver’s
vuvuzela (look it up) at all the appropri-
ate places on the circuit, photo 167.

In addition to the marked interest in
non-steam traction, another notable
similarity to the prior weekend’s Amer-
ican event was the multitude of scale
wagons in evidence, of every type imagi-
nable, all of them works of art; mustered
into numerous trains of varying length
and surprising weight, photo 168.

However, it is the steam locomo-
tives that garner much of the visitor’s
attention, and, at Bentley, the number
and variety of the club’s current roster
is impressive. To give just a few further
examples, Mike’'s magnificent BR
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Photo 166: Hugh, with a goods train behindhis

- - - -

outlined battery locomotive. The vuvuzela has been

tucked out of sight, briefly.

Standard Class 5, King Leodegrance,
ran almost continuously, photo 169, as
did Pete’s Great Western Saint, Robin
Hood, recently driven by ME ex-editor
Martin Evans (Martin informs me) but
none the worse for the experience,
it appears, photo 170. In the larger
scales, the club’s Hunslet, once named
Desmond after its original barn-do-
nating owner (ME 4713), had been
repainted, relined, renamed and renum-
bered by Stephen to mark the occasion,
and on Saturday she was unveiled to
considerable applause, photo 171.
Finally, on the Sunday, Stephen and
Mike revealed another surprise, this
time for Stephen’s dad, having secretly
fitted smoke deflectors to his SR
Schools Class V, Eton, photo 172. Alan
was so pleased, that, while Stephen
took charge of Eton, he decided the
time had come to steam his latest
engine, an ex-SE&CR H-Class tank -
one of my personal favourites - until
then a glass-case model. Built by Jim

4

Photo 169: Harry, at the controls of Mike’s BR
Standard Class 5 King Leodegrance, approaches
Woodland station with a GWR goods

Ewins, an experimental model engi-
neer whom many will remember for his
clever innovations and flawless work-
manship, | watched, amazed, as Alan
demonstrated the faultlessly perform-
ing steam reverser and Weir pump,
both fiendishly difficult achievements
in our scales, photo 173.

TALES OF THE
UNEXPECTED

One of the best things about events
such as these, in my opinion, is that,
while you know roughly what to expect
most of the time, something surpris-
ing always crops up. For me, two such
happenings occurred during the week-
end, the first while | was preparing to
depart Bentley’s central station at the
regulator of the Class 12A, which | had
been happily in charge of for much of
the afternoon, thanks again to Keavy’s
kindness. As | shut off the injector, a
strangely familiar voice wafted from the
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BUTTERSIDE Down

goods.

Photo 172: SR Schools Eton,
with her newly added smoke
deflectors, waits to back onto her
train at Bentley Central station.

rear of the train; one | recognized but
couldn’t place. Pondering this while
waiting for the signal to turn green, it
finally hit me, and, jumping hurriedly
off, I introduced myself to the surprised
passenger, Chris Vine, author of the
peerless How (not) to Paint a Locomo-
tive, the very book which had guided
me through the trials and tribulations
of painting my own engine, Jennifer
Ann, over the course of a decade (ME
4721 and 4724). Chris, if you are read-
ing this, | hope the Class 12A and | gave
a decent account of ourselves under
your distinguished scrutiny!

The final surprise, proving that it really
is a small world, came an hour or so
later, when Tom, a visitor from Echills
Wood, approached. “Is it true that
you're a member of the New Jersey Live
Steamers?” he enquired, after introduc-
ing himself. “That’s right,” | answered,
aware that word had gotten around after
several similar encounters during the
weekend, “have you visited us?”

Tom shook his head. “Not personally,
but | recently sold my favourite engine
to a chap there. Perhaps you know

Photo 170: GWR Saint Robin Hood, in action for most
of the weekend, slows for a curve with another mixed

Photo 171: At h

B

T _‘—‘ -
er unveiling, Stephen stands proudly
with 1985 Bentley, in readiness for the fortieth

s,
~a

anniversary celebrations.

him? His name’s Matt, he’s English,
and the engine’s a Midland compound,
a real Midland compound”. Tom, it
transpired, had owned the very engine
which had been striding around the
New Jersey track just one week earlier!

DRAWING TO A CLOSE

So, there we have it - two continents,
two organizations, and the final
episode of Butterside Down.

While the Bentley Miniature Railway,
now over a mile long, fully signalled

- just like the NJLS - and a true Rolls-

Royce of a railway, is an entirely impres-
sive achievement, that’s not the most
significant thing about the place, as the
enthusiastic visitor succinctly observed
at the top of this episode. For Stephen,
Keavy, John, Peter, Mike, Paul, Barry,
Millie, Kieran, Charlie, Harry, Hugh,
Alan M, Alan D, Tom, Adrian, Tim, James

and the many others whose names |
have no-doubt accidentally (and regret-
fully) omitted, some of them part of the
original team but mostly more recent
members, have combined to form an
exact reflection of the railway'’s earliest
group - an entirely generous, friendly
and pleasant bunch, utterly committed
to what they are doing, and, above all,
happy; just like the New Jersey Live
Steamers an ocean away.

This, not coincidentally, is what |
believe makes these two clubs such
special and successful organizations,
for no matter the differing backgrounds
and interests of their individual
members, they appreciate the fruits of
each other’s efforts, don't take them-
selves too seriously, and, crucially, enjoy
doing what they do together. | congratu-
late them both on these achievements,
for, in the author’s view, they make all
the difference in the world. @

Photo 173: Alan, with his lovely
Wainwright H class, whose tank-
front steam feverser, and Weir.
pump beside her smokebox,
function exactly as they should.
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If your hobby includes any aspects of
engineering, the ME&W will have much to
interest you in its pages. Bigger than either
of its predecessors it has the space to cover
all aspects of model engineering from
traditional live steam models to gas turbines,
from clocks to toolmaking We look in

depth at the skills you need to get the most
out of your hobby: using maintaining and
improving lathes, mills and other workshop
machines such as 3D printers and CNC. We
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Readers' Tips  xes=

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!

TIGHTENING AND RELEASING THE MYFORD COLLET NOSE

Our tip winner this month is John Bauer who offers advice for ageing hands:

As hands age, tightening the Myford collets becomes increasingly fraught. By modifying the nose piece as shown a suitable
C-spanner can be applied, in this case one of 53-55 mm size. A 1/4 inch 4-flute milling cutter fed carefully did the necessary
without cutting oil.

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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LB&SCR Terrier

An LB&SCR Terrier
in 5” Gauge rarT@©

Bruce Boldner concludes the description of his approach
to the construction of a London, Brighton and South Coast
Railway A1 Class Locomotive.

oving on from the smoke-

box, let’s look at the

firebox end of the boiler.

Photographs 47 and 48
show the ashpan (with rear opening
and a bottom drop door) again using
laser cut parts by MEL.

The full-size Terriers have an
unusual fire door. It is hinged inside
the firebox at the top and swings
inside the firebox when opened. It is
operated by a lever over a notched
plate similar to a reversing lever.

| decided against replicating this
arrangement, as the firedoor does
not appear to move a full ninety
degrees into a position parallel to
the rails, but rather droops down
somewhat inside the firebox when
opened. | felt this would partially
impede my shovel when adding

Photo 48: Underside
coal. | instead hinged my fire door oto 47:Tt . of ashpan. &,
externally at the bottom of the Y 0 R -

-~ 4
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Photo 49: Bottom hinged fire
door.

Photo 52: The displacement
lubricator.

fire hole, photo 49. On the full-size
Terriers, the bottom of the fire hole

is level with the cab floor. | therefore
did the same on the model. This does
of course reduce the depth of the
fire. Initial runs have indicated that |
may have to coal up more often than
envisaged because of this. No matter,
| must simply adapt to whatever firing
is required.

Access for oiling the connecting rods,
eccentrics & axle boxes is very limited,
due mainly to the side water tanks. On
my Stirling single, | linked external oil
reservoirs to nipples on the eccentric
straps and connecting rods via fine
silicone tubing. | decided to do the
same on the Terrier. The latter locomo-
tive has ended up with far more tubes.
Whether they will function well, or tie
themselves in knots, only time will tell.
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Photo 50: The oil reservoir to
pipe oil to the front axle boxes.

Photo 53: Adhesive backed
masking templates.

A three-pipe reservoir mounted on the
front of each water tank pipes oil to the
front axle boxes, photo 50.

| have installed a large flat oil tank on
the inside of the right-hand water tank.
Eight pipes deliver oil: two to the right-
side driving axle box, four to the eccen-
trics and one each to the two piston
connecting rods, photo 51. | decided it
was too much of a stretch to pipe oil to
the left side driving axle box from this
reservoir. The left-hand driving axle
box therefore receives oil piped down
directly from a small reservoir inside
the left water tank.

For lubricating the cylinders, the
plans proposed a mechanical lubricator
mounted in the cab and driven by a
crank off the right rear wheel. As part of
the cab interior had to be cut away to
accommodate this lubricator, | decided

Photo 51: Oil tank mounted
inside right water tank to deliver
oil to eccentrics and piston rods
via silicon tubing.

Photo 54: Applying the dark olive
trim.

to instead install a displacement
lubricator tank behind the buffer beam,
from which oil is dispersed directly

into the front of the steam chest at the
entry point proposed for the mechan-
ical lubricator. Although via an open
orifice, instead of via a one-way clack,
photo 52.

PAINTING

| at first painted the Terrier in a yellow
ochre, as this seemed to approximate
the colour I'd seen in photos of various
models. | was to subsequently change
this colour, more on this later. (These
photos featuring the yellow ochre are
the only photos that | have to illustrate
this stage of the painting process.)
There are now no commercially
available decals for a Terrier, whichis
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LB&SCR Terrier

Photo 55: Templates removed to reveal base colour.

surprising for what | understand to be

a popular model in the model engineer-

ing world. My friend Mike Boddy there-
fore made some drawings which | used
to order adhesive backed templates,
these were applied over the base
colour, photo 53. The whole body was

then sprayed with dark olive, photo 54.

The templates were removed to reveal

the yellow ochre base colour, photo 55.

Although I'd hand lined my previous
locomotives with brush and mask-
ing tape, | decided I'd never be able
to hand line the Terrier accurately
and precisely, with its red/black/
white lining and inverted corners.
Mike Boddy therefore draughted
some drawings and | sent theseto a
decal manufacturer in India named

%

Photo 57: Rear view of the Terrier finally complete, painted and li

Hobbyistdecals. They produced decals
precisely to size and with excellent
colour rendition.

However, | found it extremely difficult
to apply the larger of these water slide
transfers without distortion. So | then
ordered them as adhesive backed fine
vinyl decals from the same manufac-
turer. These were much easier to apply,
although there was some occasional
distortion which was hard to eliminate
without leaving the odd fine wrinkle.
However, on balance, | am satisfied
with the result.

The unusually shaped cab roof was
3D printed in plastic, photo 56. It's a
convenient way to replicate an unusual
shape. However, | have since discov-
ered that this plastic is prone to warp

ned.

Photo 56: The 3D printed cab
roof.

under even moderate heat, such as an
afternoon in the sun. | have accordingly
glued the contoured, printed part of
the roof to a stiff brass plate with JB
Weld. In any case, the roof and rear
cab wall will always be removed when
running. We shall see what happens.

Photographs 57, 58 and 59 show my
Terrier finally complete, painted and
lined, at which time | should explain the
change in base colour.

When | first received the Terrier
lining booklet from Phoenix Paints, |
could not believe the dark brown chip
was truly Stroudleys Improved Engine
Green ('IEG’), but | then purchased an
LBSCR book from the Brighton Circle
in the UK. This book contained a colour
chip chart and the Improved Engine
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Photo 59: Front view.

Green chip in this looked to be identi-
cal to that of Phoenix Paints.

More pertinently, a leaflet was
included with the Brighton Circle book,
which stated that there is only one
surviving example of this paint that was
applied in Brighton Works in Stroud-
ley’s day. This exists on the model of
the locomotive Como held in Brighton
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Museum. Using a range of swatches,
each considered to be an acceptable
representation of IEG, one swatch was
identified as being indistinguishable
from Como’s Paint. This swatch was
accurately matched by Craftmaster
Paints and the swatch included here
was carefully matched to that. | had my
paint colour matched to this chip here

in Australia. | don’t know about you, but
that's good enough for me. | have since
purchased some excellent number and
works plates from Diane Carney to
complete the model.

When I first drove my Terrier, | was
surprised at how readily the fire died
with resulting loss of steam pressure. |
had the blower fully open throughout
but couldn’t manage even half a circuit
of our club track before | ground to
a halt. | assumed this was due to my
inability to properly fire a small boiler.
However, this is the third 5” gauge
locomotive that | have built and | have
never had a problem firing my Johnson
and Stirling single drivers , which don’t
have particularly large boilers.

Backin 1967, 1968 and 1970 Austral-
ian Sir Ronald East wrote articles
on construction of his Martin Evans
5” gauge Terrier, published in Model
Engineer. He mentioned difficulties in
timing the engine, due to the inac-
cessibility of the steam chest ports.
However, he did not mention any diffi-
culties in firing.

His Terrier still exists and is now in
the hands of at least its third owner,
who told me that the locomotive
steams beautifully. Indeed I've seen it
run at our club on a number of occa-
sions. At my request, he kindly allowed
me to visit and measure his Terrier. |
was astounded to find that the top of
the blast nozzle was just 12mm below
the bottom rim of the petticoat in the
smokebox of the Sir Ron East Terrier.
| would be very interested to know
whether other Terrier builders have
found it necessary to make this modifi-
cation. | have never seen it mentioned
in all the Terrier articles I've read.

The gap between blast nozzle
and petticoat on my model was 7/8”
(22.22mm) because this is what my
Martin Evans plans specified. After
building a taller blast nozzle to also
achieve the 12mm gap, my Terrier now
steams readily and maintains pressure
around our track with the blower just
cracked open. You can see avideo of the
engine here: tinyurl.com/mva5ubv3. @
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This year we invite you all in celebrating Melbourne Society of Model & Experimental Engineers
Centenary 100th Anniversary! To mark such a historic event, our exhibition will be hosted over
two full days, back to back. We hope to see you there.

Use our website to get in touch if you'd like to exhibit models from past club or family
members. As for our centenary, we hope to feature earlier work alongside today's
latest creations.

To keep up to date with further information, visit our website or
Model Engineer & Workshop's website.

At this time, we would also like to recognise and
celebrate 51 years for the Australian Antiguarian
Horological Society and 42 years for the
Melbourne Meccano Club Inc.



The Editor welcomes letters for these
columns, but they must be brief.
Photographs are invited which illustrate
points of interest raised by the writer

PostBag is one of the most popular sections of the magazine - readers 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 neil.wyatt@kelsey.co.uk.

THE FALKIRK WHEEL tractors one on each side of the that our Continental neighbours have
Dear Neil, | found the piece on the channel. The barge enters and the a much more practical and pragmatic
Falkirk wheel very interesting, it is an plate is lowered behind it and the two vision of the practical uses of canal
example of good innovative British tractors drive up the incline pushing transport as part of the transport
engineering well executed. For those the water and the barge up the slope. network.

readers interested in barge lifts there | think that barge tours of the canal Mike Matthews, Sandwich, Kent.
are a number within easy reach of feature a ride on a barge taken up

Calais. this slide, very interesting and unique | found this photograph of Boat lift no. 3
Thefirst is an original lift (Ascenseur and a very typical innovative French on the old section of the Canal du Centre,
de Fontenettes) in Arques (St Omer) approach to engineering! Strépy-Bracquegnies, Belgium; it certainly
about 25 miles outside Calais, based What all of these examples show is is impressive - Neil

on the Anderton lift in the
UK. One feature of this

lift is that the associated
machine shop is water
powered.

The most impressive,
finished in 2002, is the lift
at Strepy -Thieu on the
Belgian border that has a
height of around 70 metres
and | think has a capacity
of several thousand tons
in the two tanks which
counterbalance each
other. Nearby is an inclined
plane lift at Ronqueres
where the barge is held in
essentially atank and run
on railway lines up a slope.
Both of these installations
were designed to replace
existing locks and lifts of
the Canal du Centre that is
now apparently a UNESCO
World heritage site.
Further afield, perhaps
the most inventive and
interesting is the Pente
d’eau de Montech north
of Toulouse apparently
built in 1974. The principle
is aninclined channel

with a closely fitted plate
supported by two large

o
H

TR L L

JOHN WILDING CLOCK #1 JOHN WILDING CLOCK #2

Neil, with reference to Mike Moore’s request for information on Hello Neil, | see that in Postbag of the
large balance wheel clock by John Wilding. This was John’s version of MEW February issue that Mike Moore has
the Murday Clock published in The Clock Maker a Tee Publications asked for help in finding out about the
magazine. He needs Volume 1, issue 8 June/July 1991to Volume 2 Issue | Large Balance Wheel clock as detailed

3 August/September 1992, over eight issues. If he wants to make a in our book by John Wilding, detailed
replica of the Murday clock he needs Volume 2 issue 2 June/July 1992 in our catalogue available from sales@

to Volume 2 Issue 8 June/July 1993, seven issues, these were by Alice ritetimepublishing.com. Please pass our
Price FBHI. details on to him.

Michael Gaze, by email. Roger Drake, RiteTime Publishing Ltd
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READERS' Letters

DELAPENA HONES

Good morning, Neil, The kits for the
Delapena clone hones are still listed
by Polly Model Engineering. www.
polly-me.co.uk.

Bruce Cassing, by email

Thanks Bruce, this will be useful for readers
without access to a 3D printer - Neil.

ylindl‘ical e
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Model Engineers' Workshop Article Index

DATA to June 2012
Copynght © Colin Usher, 2012 Chicago Latrobe Booker
Doris Pilhomn Colin Usher

A CLUTCH FOR THE MYFORD ML7

Back in 1991 | built the clutch shown in your issue number 5 of Model Engineers’
Workshop. The clutch has work brilliantly for all these years.

In a mad fit of tidying, my wife threw out that magazine and even though | took
out a digital subscription with you some years later, | have not got the original full
sized pullout drawing.

Can | buy a digital copy of that technical drawing?

Stephen Owen, by email

Hi Stephen, unfortunately the free pullouts weren't feasible to include in the digital archive.
Thanks to the efforts of Nick Farr, they were all scanned and you will have received an
electronic copy of the drawing with my compliments by now. This is not the first report of
the design being very effective, and as there are still many ML7 owners who could benefit,
we will be republishing this excellent design soon - Neil

EXISTING COUNTERSHAST BRACKET

ONLINE INDEXES

David Frith prepares the
indexes for Model Engineer

DATA and Amendments from July 2012
Copyright © Neil M. Wyatt, 2014

The spreagsheet-based index complied
ang hosted by Coln Usher at

wiw colinusher info has been an
InVaRiABE FESOUFCE 10¢ RODDY and mase!
engineess Sof many years. Unfortunately,
a% of July 2012, Cobn s o lenger been
ol to upcate ihe mdex

1am pleased to say that. with Colin's
agreement | have taken on the task of
keeping the index up to date. | wil
Supply Coln wih e updated fies 10
Maintin the contuintaty of iz site, but
Wiis page wil be Me oiicial’ home of
e ndex for e foreseeatie fulure

Notwithstanding my personal invalvement with Model Engineers’ Waorkshop magazine.
this s @ voluntary activity and the index s not inked in any way with MyTimebedia

Lid The index Is céfered a5 a free service %o hobiby engineers for personal use only
and 1t 15 not Intended for commercial use. No IaDidy can be accepled for any emmars of
ommissions of any consequential lcas aRSIG from use of the MJeX. If you have any
comments on e iaex. of find ey etroes of omissIoNs In It please use he contact
emas nedd@subenancrel co,uk 1o et me know.

How to navigate this Index

This document is divided o teg
sections. The first is ordersd by fssue
number and the second is ordered by the
contriputors name {where known).

I8 yOu knc the Issue number, click on
1ne Small Inangle nedres! e frst kevel
Bookmark

For examgie. of you want 10 g9 o the
page for Issue 5. 5o 10 the bookmark
0001.0020 and click on he small tnangle
fo the left to open It up. Then click on
lasue 5.

11 30U want 10 see the ariche list ordered
by Sthor click on e Iwer section, This
15 Organisad in & similar way bt
siphabetically by name.
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& Workshop. The latest copy
can be downloaded on from
the Forum at www.model-en-
gineer.co.uk - just select
Forums and then the Model
Engineers’ Workshop topic.
Alternatively scan the adja-
cent QR code.

If you prefer the paper index-
es, don’t worry, David contin-
ues to produce these as well.
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Holding Machine Taps
Jacques Maurel details his holder for larger taps. IDARIT 9

HOLDING LARGE TAPS convenient attachment (see fig. 5and  and A15 (not illustrated, see below) are

photo 12). used to catch the rear square part of

| use quite large taps, up to 24mm in A bracket shaft part Alis set in the the tap .
diameter, but only fine pitch (1.5mm) tailstock barrel (the one used by the * Torque holding: the stem A5, held
ones. die holder attachment). This part is on part A3, takes the torque, a bearing

My usual technique is to push the used to keep the tap holder part A2 in rolling on the lathe shears, A10, (when
tap from the tailstock by the tap’s line with the lathe spindle. tapping), a bronze pad rubbing on the
rear centre hole, the driving torque is The tap holder has three functions: shears, A12, (when tapping out).
applied to the square end with a lathe e Tap centring: an adapter ring is The tapping torque is given to the
carrier, or a spanner, a simple but not made for each tap dimension of the set. chuck by atommy bar set in the pin-
very convenient way. | propose amore ¢ Tap driving: the two jaws part A14 ions square holes.

L=2) "?‘«\L"\ RS
[ ol DN\

7

AT

A3—/A4—

A8 As—"

A1l

TN,
R

A
Big Tap Holder

Al5—— A6

Big Tap Holder New
A4— ——A13

Fig 6
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HOLDING Taps

Parts list for the large tap holder:

Ref No. Name Material Remarks

Al 1 Bracket shaft FCMS

A2 1 Tap holder body FCMS

A3 1 Torque holding arm FCMS

A4 2 Screw CHc M6-10 8-8

A5 1 Torque holding stem FCMS

A6 1 Strip FCMs

A7 1 Screw CHc M6-10 8-8

A8 1 Screw CHc M8-10 8-8 Head machined for ball bearing
A9 1 Washer 8mm diameter

A10 1 Ball bearing diam 8 diam 22 Width 7mm, protected
A1l 1 Screw CHc M6-10 8-8

Al2 1 Slider bronze

A13 1 Screw CHc M6-30 8-8

Al4 1 First jaw FCMS

A15 1 Second jaw FCMS

A16 1 Spring See text

A17 1 Tap M24x1.5

MAKING THE LARGE TAP
HOLDER:

There should be no problem making
these parts. Many parts drawing are
not given as they will depend on the
dimensions of your lathe.

Spring A16 has external diameter

Part A1. Bracket Shaft

0105

Part A3. Torque Holding Arm

7.7mm, thread diameter 0.8, 12 turns,
free length 32mm. Second jaw A15

is the same as the first jaw A14 but
the counterbore is replaced by a M6
tapped hole.

This attachment is not perfect, the
jaws can turnin their bore, and can
fall-down when no tap is fitted. Hence
| had the idea of a new type to avoid
these problems but it’s more difficult
to make.

LARGE TAP HOLDER V2

See fig. 6 and photo 13, the tap
holder is made of two shells part B1
and part B2 to allow the use of square
jaws that won't turn, parts B9, a left-
and right-hand tightening screw part
B10 is used for clamping. The torque
is again taken by a stem identical to
that used for the smaller holder so not
illustrated, it is attached to part B3. A
peg-end grub screw B5 is used to avoid
losing the jaws.

Photo 13: The version ofder.
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Photo 14: Drilling for the
mounting hole.
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65
Photo 15: Set up to ensure hole at Part B3. Torque Holding Arm
the opposite end is concentric.
Parts list for large tap holder V2:
Ref No. Name Material Remarks
B1 1 Highest shell FCMS
B2 1 Lowest shell FCMS
B3 1 Torque holding arm FCMS
B4 2 Screw CHc M5-15 8-8
B5 1 Screw Hc M5-15 8-8 Peg end
B6 1 Nut H M5 8
B7 1 Adaptor sleeve FCMS See text
B8 1 Tap M14x1.5
B9 2 Jaw FCMS
B10 1 Tightening screw steel 0.5% carbon
B11 2 Elastic pin diameter 4mm Nylon
B12 4 Screw CHc M5-25 8-8
MAKING THE VERSION 2 This block is then taken in a four-jaw
LARGE TAP HOLDER: chuck for drilling the mounting end, e [
photo 14, then held from this bore for

For shells B1 and B2, use 40x20mm
free-cutting mild steel, machine to
length and the groove for the jaws,
make the block with the elastic pins B11
and the screws B12. It's worth using a
piece of 15mm square steel for aligning
B1and B2 before joining.

44 | www.model-engineer.co.uk

machining the tap end, photo 15.
Individual adaptor sleeves, B7, must
be made for each tap stem diameter.
Note that on the jaws, B9, the tapped
hole must be made with a right-hand
thread on one jaw and a left-hand
thread on the other. ®

/18 / =
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Part B10. Tightening Screw
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MODEL MAKING METALS

1/32in. to 12in. dia. bright steel, stainless We ship anywhere #¥he world YWYV, tracytool
steel, bronze, spring steel, brass, aluminium

silver steel, steel tubes, bolts, nuts & screws, PRODUCTS

. : 5 . ¢ Taps and Dies ¢ Endmills ¢ Centre Drills
tap dies + drills, white metal casting alloys. « Special Sizes  * Clearance Bargains ~ * Reamers
- H . . ¢ Diestocks ¢ Slot Drills ¢ Thread Repair Kits
Flne materlals, Cham! pIaStlc' ¢ Boxed Sets ¢ Tailstock Die Holder e Drills
Lathe mllllng maChineS and equipment’ » Tap Wrenches e Drills HSS e Thread Chasers

¢ All British Cycle Threads Available

Taper Shank -
Drills HSS s
Reamer ‘ Taps &
' l l € Dies

new and secondhand.

Mail order nationwide and worldwide callers
Mon.-Fri. 9 - 5pm. All cards welcome.
Send now for a FREE catalogue or phone
Milton Keynes Metals, Dept. ME,
Ridge Hill Farm, Little Horwood Road, Nash,
Milton Keynes MK17 OEH.

Tel: (01296) 713631 Fax: (01296) 713032

Tracy Tools1td
Tap & Die Specialist, Engineer Tool Supplies
www.mkmetals.co.uk
Unit 1, Parkfield Ind Est, Barton Hill Way, Torquay, Devon TQ2 8JG
email: sales@mkmetals.co.uk FLaisiiontracyj colaeon

www.tracytools.com

Look out for your next issue of BTz
Model Engineer & Workshop EEEGGEDLED

Mark Thatcher
unboxes the 5”
Gauge Live Steam
BR Class 1500
loco kit from Silver
Crest Models.

Areader’s

build of Paul
Buttolph’s ML7
clutch published
in MEW in 1991
has given 35

| years of good
service. We

| revisit this
classic design.

Paul Lousick descrlbes his
fabricated tool and cutter
grinder design with fully
detailed drawings.

To pre-order your next copy of ME&W visit www.classicmagazines.co.uk or call 01507 529 529

March 2026 | 45



Photo 1: A youthful
Roger Backhouse gets
prattice bricklaying.
That was a 1981
projecttaking out

the outside toilet to
enlarge the kitohen.
Doorway blocket
window inserted;

Building

scratch

uring my lIford days | built a

workshop from scratch. In

the terraced house where Mr

and Mrs Backhouse lived, |
used the downstairs front room as a
woodwork shop and general store, but
after gradually doing up other rooms
we decided to restore it as the living
room. That meant creating space
elsewhere for the workbench and
making a place for model engineering,
also leaving space for garden tools and
produce storage.

The only available land was at the
bottom of the garden, a patch not
cultivated in recent memory. Our
next-door neighbour had a shed in
his garden and advised me to build
mine as big as possible as he'd had to
extend his. That was good advice and
the eventual size was 6’ wide by 16’
long, almost the width of the garden.

Strictly speaking | should have
applied for planning permission, but as
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a workshop from

Roger Backhouse recalls the construction of a bespoke

workshop.

neighbours had similar sheds in their
gardens, all built without permission,

| thought complaints were unlikely.
(Outbuildings are considered to be
permitted development, not needing
planning permission, subject to certain
conditions, see www.planningportal.
co.uk - Ed.)

Most lIford terraced houses were
built between 1890 and 1910 and rarely
have rear access. Everything for the
workshop had to be taken through the
house, lifting carpet tiles in the hall
first.

| cannot claim to have built the
perfect workshop and there were
several mistakes, but it served my
purpose until we left lIford for York
in 2015. My employment was then in
public libraries, but | had experience
of mixing concrete, building walls
and helping with woodwork for my
father’s home construction projects.
So | wasn’t the compete innocent and

the library provided helpful books.
Earlier I had removed an outside
toilet to extend the kitchen, installing
brickwork and a window instead of the
toilet door. My brickwork wasn't bad,
photo 1, but I'd never get ajob on a
building site!

MISTAKE NUMBER ONE

Incredible as it may seem | never drew
plans for the workshop. | suppose the
plans were in my head. It was a case of
‘build and design’, but it worked.

First step was taking the rubbish out
and levelling the plot, photo 2. | hired
a skip and also had an offer of clearing
rubbish from an itinerant chap, which
he did very cheaply though looking
back the licence disc on his truck was
way out of date and | shudder to think
where he might have dumped the
rubbish. Still, the job was eventually
done, and he loved the garden

MODEL ENGINEER & WORKSHOP



Build Workshop

3 Photo 2 Garden V|ew-~

‘ before workshop’
construction started.”

Photo 4: First course |
of blocks laid with

part of the damp

proof course in place.

strawberries | gave him.

Next stage was marking out and
digging foundations, photo 3. ‘Ready
mix’ operations deliver and lay
concrete but being short of money
and relatively fit | brought bags of
ballast (London term for gravel) and
cement through the house and mixed
them in the garden. | also scavenged
hardcore fill from various neighbours
and filled the trench with concrete.

For the walls | used Durox aerated
blocks. These are relatively light and
can be cut. Ideally, they should be
rendered if exposed to the elements
but in this sheltered location they were
rendered on the front and one side
only, photo 4.

Photo 3: Starting
work, foundations
part dug.

» Photo 5: Laying shed
= floor. Damp proof
course just.visible.

alls up to full height, window
es placed and part ?oofed WaIIpIate

.V|5|ble through wmdow My n

ighbour’s

' shed, to the leftwas an msp,ﬂ,'atlon

MISTAKE NUMBER TWO

| used sharp sand rather than builders’
sand for mixing cement and rendering.
This made laying the blocks and
rendering more difficult. However, the
walls went up with a damp course on
the first layer. It was single skin, a cavity
wall wasn't necessary given that the
blocks were air filled.

MISTAKE NUMBER THREE

After the first courses were laid, |

put it down a concrete floor on top

of a plastic membrane, a sheet of
polythene, that was on top of a mix of
hard core and gravel, photo 5. The floor

was never quite level despite using
quantities of self-levelling floor screed.
However, laying 12mm flooring grade
chipboard sheets on top covered many
deficiencies.

| built up to roof height leaving
space for the door and two windows,
photo 6. As an opening for a window
frame was too large | part bricked that
up with household bricks salvaged
from a wall demolition further up the
street, photo 7.

MISTAKE NUMBER FOUR

The idea was to have a roof sloping to
the front so on the higher back wall |
fixed a wooden wallplate to hold rafters
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[Two layers of roofing felt Fig1
Roof - 10mm chipboard later
replaced with plywood

] Rafter - wood

Wallplate - wood bolted
through wall

.

—_—

T~
Walls - Durox blocks —————»

12mm flooring grade chipboard

= NI = 2 =N = AT TIP3 e TR =2 =TT

Concrete floor
CEINTS o O SELT D S o o g e e
S e e D e e s
P oses e s Ne s N
Ballast (gravel) & hard core
’?:;[ #r.‘
-~ oo ©
- . 2
~ -; -
7"-.
-
&

48 | www.model-engineer.co.uk

at 2’ centres, fig. 1. | made the roof
with sheets of 10mm chipboard. Ply
would have been better but there were
no disasters. | felted the roof with two
layers of felt stuck to the roof boards, a
messy job, photo 8.

The two windows came from a
local builders’ merchant and | glazed
them the traditional way with putty.
The glazed door was one thrown out
from a neighbouring house. | lavished
Cuprinol on the door frame and sill in
the hope of avoiding future problems
with rot and woodworm.

| should have rendered the building
as it went up but, in the end, | couldn’t
reach the back and one side for
rendering. If you are rendering use
soft (builder’s) sand and not sharp
sand, and, a tip from a plasterer
friend, mix PVA adhesive in to make
it stick better, photo 9. Plastering is
not my strong point so it was a rather
rough finish though | preferred to call
it ‘rustic’.

At work local villains broke into the
library safe wrecking it completely (all
for no more than £20!) so | brought
home the brass door handle along with
the safe maker’s name plate which |
fixed to the door. Later | added the
brass ‘wheel house’ sign, photo 10,
from my father’s workshop which he’d
purchased many years before with teak
from a ship breaking yard near Neath.
It seems an appropriate name for a
workshop!
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Photo 9: Roofed and
front partly rendered

-

-

| started work in June 1982 and by
the end of September the structure
was finished with walls rendered and
part painted. | added gutters and a
downpipe feeding barrels, photo 11.

Nothing was done over the winter
but the following year | dug a trench
down the garden and laid a 30-amp
steel wire armoured cable which
entered the shed through an old
gaspipe rescued from a skip. Was a
30-amp supply justified? With voltage
drop down nearly sixty feet of garden
it seemed sensible. In the immortal
words of Roger Ford (Technical Editor
of Modern Railways ) “When it comes
to power too much is not enough”.

MISTAKE NUMBER FIVE

For some reason | didn’t put a ring
main in the shed but installed four
socket outlets plus a fluorescent tube
and incandescent spotlights for the
lathe. It was protected by a residual
current device at the house and an on/
off switch at the shed. All work has to
be signed off by a qualified electrician,
but | read up on wiring and was
delighted when the London Electricity
Board approved and connected it to
the house main.

| fitted wall battens inside and
lined out the shed with a mixture of
softboard and block board surplus

Build Workshop

Photo 10: Roofed
and part rendered,
widows fully glazed.

Photo 11: Finished shed front.
The steel wire armoured
electric cable enters through
the old gas pipe to the left of
the door. Two barrels catch
rain from the roof - Essex is a
dry county and we liked having
soft rainwater for the garden.

to requirements in the kitchen. The
ceiling was soft board with rock

wool placed between that and the
roof. Overall it was reasonably well
insulated. On the floor | used flooring
grade chipboard given several coats of
Sadolin varnish.

An electric fan was the only heating
and generally the shed stayed above
freezing, important to protect stored
potatoes from the allotment, never
mind the lathe operator. Later | laid
old carpet and installed a chair surplus
to requirements at the library. | took it
home on the Underground, getting odd
looks from home going commuters.
One way to get a seat on the tube!
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Photo 13: Garden tools and
storage, note back copies of
Model Engineer. (Now I have a full
set, essential reading but a great
distraction.)

My father and brother Martin made
me a woodworking bench some years
before and then generously made
narrower benches to go round walls at
one end, photo 12. This was the area
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Photo 12: Workbench
end with tools and

clutter after packing
for the move'to York.
The woodworking
bench has already
beenremoved. My wife
Margaret made the
curtains, transforming
the workshop into a
“home from home”.

EL

HOUSE

Photo 14: Genuine wheel house sign from my father’s workshop. It
originated from a scrapped tanker and now adorns my York workshop.

for wood and metal working.

The other end was storage with
space for garden tools, ropes of onions
and potato sacks plus shelves for the
all-important back issues of Model
Engineer, photo 13. There wasn't
enough storage space but there never
is. | used lengths of plastic guttering
fixed to the wall to hold metals, cheap
and effective.

What did it cost? | kept a file of
invoices but eventually donated that to
Redbridge Local Studies library where
it remains (I hope) to this day. Maybe a
future historian will find my Pooterish
doings interesting, who knows? The
contemporary cost would probably
be about £2000 - £2500 but it was
affordable at the time. | did nearly all the
physical work as a reasonably fit 32-year-
old but | doubt I'd do the same at 74!

The shed served for over 30 years
till we moved north. The only major
change in that time was replacing the
chipboard roof with 10mm ply and
re-felting. When we left lIford | brought
the door furniture with me to adorn the
‘new’ workshop, a conversion from a
garage, photo 14. (Perhaps the editor
will allow me space to write about that
t00.)

Regrets? Very few. A larger shed
would have been even better but
would have meant taking more of the
garden, and my wife Margaret and |
both enjoyed our green space of which
there was too little in IIford. Building
it another foot higher would have
increased storage space but that would
not have been esy when working from
a stepladder. And as a do-it-yourself
job it saved a lot of money ! @
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MARKET LEADER IN LARGE
SCALE, READY-TO-RUN,
LIVE STEAM

Kit 1 Shown Assembled

S

Kit1,2, 3, 4, 5, & 6 Shown Assembled

LAST FEW MODELS AVAILABLE. ORDER NOW!

GWR 15xx CLASS KIT
FOR5fGAUGE

See YouTube build video’s. Over 120,000 views!
www.youtube.com/@MADforSTEAM

Summary Specification

* 5" Gauge, coal-fired,
live steam * Drain cocks

* 2 outside cylinders o S ale

¢ Outside Walschaerts valve
gear
e Stainless steel motion

* Silver soldered copper boiler

+ Boiler feed by axle pump, * Reverser

injector and hand-pump

The GWR 15xx Class

All ten locomotives of the class were constructed
in 1949 at Swindon and enfered service on the
Western Region of British Railways. They were
employed on heavy shunting duties at London
Paddington.

The 15xx Model

We are delighted to report that our fully machined,
bolt-together, kit of the GWR15xx has proved to be
a great success. The quality is superb and this has
enabled many customers to assembly their model
quickly and get out on the track. It is suitable for
the novice builder who will benefit from illustrated
assembly instructions and a telephone helpline if
advice is needed. The complete kit is delivered in

a single consignment fully painted in unlined, or
lined, black livery with the number of your choice.
The 15xx is also available as a factory built ready-
to-run model for an extra £500. Boilers are silver
soldered and UKCA marked. All models benefit
from a 5 year warranty.

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

Find more information at www.silvercrestmodels.co.uk

* Multi-element superheater

* Etched brass body
¢ Choice of liveries
* Mechanical lubricator

Approximate Dimensions

¢ length 35"

e Width 10"
e Height 14"
* Weight 51kg

15xx modelin
BR Black livery

“l am absolutely delighted with my 15xx model.
It is perfect in every detail. Silver Crest Models
have been a pleasure to deal with.”

S. H. (Banbury)

Delivery and Payment

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

The manufacture of the batch is now
complete and models are ready fo ship
from our supplier. Payment in full is
required with your order.

VISA

s

Please send, without obligation, my free
15xx Class brochure.

Name:

Address:

Post Code:

Please send to: Silver Crest Models Limited,
2 Gresley Close, Daventry,
Northamptonshire NN11 8RZ

ME&W

Company registered number 7425348

£6,495 + £195 p&p



b'BR Standard
2-6-0 Class 4
lT nder Engine

Doug Hewson
vdescribes the
vacuum ejector.

v'-.l\

Photo 240: Drilling ejector housing casting at an angle.

would like to deal with the vacuum
ejector now, as this is part of the
smokebox barrel to me. | made
patterns for this set years ago, as
part of the patterns for my 4MT and
one the things that amazed me was
that several people rang me to say
that did | realise that the ejector
drew the same vacuum as the full
size engine, 25”". My reply was one of
staggered amazement! Anyway, | saw
one or two in action which confirmed
it. | know that the BR engines have
the vacuum generally set to 21” apart
from the ex-GWR and Western
Region engines which are set to 25”
of vacuum. | think that we settled
on 10" of vacuum, apart from those
of us who use 16” as we couldn’t
get much life out of the vacuum if it
was set at 10”. | have eleven vacuum
fitted wagons and an LMS 50ft Full
Brake which has wonderful vacuum
brakes. In fact, all my wagons have
good vacuum brakes. | must say that
it is fascinating to watch the brake

52 | www.model-engineer.co.uk
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& Steam heat Vac hose
hose bracket adaptor
similar front .
& rear Drip valve
Fig 95
linkage drop down when the vacuum brakes to a GWR Hall and took it to
is applied and also quite fascinating Gilling for a trial. We had also built the
to watch the brakes come on if the gent who owned it one of our Southern
driver has a signal check. One only bogie parcel vans which also had new
has to drop the vacuum by an inch, vacuum brakes. | took it down the long
and my brakes make a lovely squeal headshunt and then propelled it up

when that happens. We fitted vacuum the 1in 100 head shunt, put the brakes
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BR Mogul

Photo 241: Drilling the back.

ﬁoto 242: Finished ejeaar
housing.

7/32

1/4

f it}

5/8

Screw together with
short lengths of @3/16
tube & silver solder

All joints must be

air tight

Ream (33/32/

Vac hose dolly
similar front

§3/16X40

O @1/8ball
1/32 drop

Drip valve

Mat'l: Steel casti

Fig 96
31/32 3/4 3/4
- g N s Steel c
— u
N L . _— washer .
_\Z_/ B E;;
- 2BA nuts with 3/64
- 11/32 split pin through

Front Draw Hook

ng

Fig 97

on outside Erimus Signal Box and it
stopped dead. | had not realised that
the buffers had also compressed but
when | let the brake off the buffers just
opened up to their full extent. | thought
that this was wonderful.

To make a start on the ejector
housing, | drilled all the holes out
and tapped them to the appropri-
ate sizes and cleaned up the faces.
Photograph 240 shows the casting
held at an angle whilst | drilled the
passageways down to the ports where
the ejectors were situated. Of course,

the duplex valve will determine which
ejector will work, but that is for later.
Photograph 241 shows me drilling out
the holes for the connections on the
back of the ejector. Photograph 242
shows the completed job with all the
holes drilled and tapped. Photograph
243 shows the other side of my ejec-
tor with holes for a good press fit for
the ejectors which are on my drawing.
D.A.G. Brown gave me some alterna-
tive tapers for my ejector, but | had
already finished it so | left it as it was,
bearing in mind what other people

Photo 243: How the opposite side
should look.

] '\' -

Photo 244: Ejector in place.

had already said about how the ejector
had performed. Sorry DAG! We will
carry on with the ejectors themselves
now and if you take note of what | have
said about the cones and the draw-
ings you can carry on and make them.
When | say that the cones need to be
a press fit in their housings, | mean
that they should be a very light press
fit, or you could use a small bead of
Loctite. Nothing too permanent. The
length of the pipe which connects the
ejector to the vacuum exhaust elbow,
photo 244, needs to be about 17/8”
long. There are two side cheeks to
silver solder on and these need to be
vacuum tight. They carry the vacuum
around the body to the train pipe
which is connected to the train pipe
which is attached to the underside or
the casting via a triangular flange or a
union depending on where you look. If
you have a look at the earlier photos
which appeared in part 23 you will see
the various configurations. The pipe
from the ejector goes to the pedestal
in the cab, which we will get onto in
the fullness of time. All of the vacuum
piping is 2” steel pipe and that means
to you and me it should be 7/32 x
26swg copper tube. | think that all of
our distributers will hold their hands
up and say no can do.

This was what is known as one of my
two phone call jobs. The manufactur-
ers | spoke to said that “Oh, the small-
est tube we make is 6” diameter, but
you need to speak to so and so and he
will fit you up. He said that the smallest
we make is 1/32” diameter. | bought
a stock of tube from him, and it was
from 1/32” diameter to %" diameter all
in thin-walled copper except the 1/32”
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nut

1/4 x 40 union &
@1/8 pipe to blower

35/16

1/2_ 3/16 union &
@1/8 pipe along

1/8 tank top to pedestal

i Bimu R 5
10—~ \1/8 X 28 SWG tube

5/32 x

Blower Elbow
Mat'l: Casting

Tap drains

workling valves n0.21

30ff3/16 x 40

@«
- 1 off 5/32 x 40 A
If E
~ I§i ok Small ejector ST
® eck from . ®
E / loco Large ejector 3/16 x 40 g
[S) 11/16 1/8 i
I 47 e Tap3/16x40  12BA
) = near side studs <%
— 5/32 x 40 far
aBx32 | H side

@1/16 dummy
drains

AN

3 off 12BA studs
on 7.16 PCD for
pipe to drivers valve

=/ 93/32

Pipes from
Duplex valve

7

40 for  Drill

View of underside

)
Pipe Size 0.054 1/16 3/32 1/8 5/32 3/16
. —_ —\ £\ VD
Hexagon Size (O &y () ‘@’ ‘@’
6BA Nt S \ 7
FARR S 7/32 1/4 9/32 2
1 X X
Thread Size 6BA &5 &5 . L . :
or or 40 40 40
40 40
Union Nuts D O OO ([0 T 1] @
6BA /_
Note shape of union nuts ?
Back Nuts 6BA O OCD (D (T 1
. . )
Nlpple Size 5/64 3/32 5/32 3/16 7/32 a ';
=
°
Gland Nuts For T ] D
Spindle Size - —F
1/16 3/32
Fig 99
0.120
1/32*n$ 15 to 20 thou gap
J Ly(;r/\t:zck depth after
Eﬁ)ﬂtécr)rélgfow 8BA hex \ﬁ%f* 37/32 fi“éaper ! s fitting steam cone
Caps in & out

0.22
40 thou gap
23/64

L

——12 to 13° taper in & out

012 | arge Ejector
Steam no.73 drill, exhaust no.56

Separate side cheeks
silver soldered on to
\ formvacuum

§ passageways

N

T

Section A-A

AA’
Drill passages no.50
Section B-B

=B

3/16 x40 Ef@ 5/32 x 40 Small ejector

3/16 x40 HJHl 3/16 x 40 Large ejector
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diameter, which was in brass, but it
was not seamless. | was quite amazed
at how much we sold. | asked him what
the smallest seamless copper tube he
could make is, and his reply was 0.054”
diameter, so we always kept a good
stock of that when | had my shop. | was
very sad when he announced his
retirement although he recommended
someone else. | recommended it for all
the grease pipes on my 4MT.

Now, | think we need a word or two
about union nuts and cones. | get the
impression that a lot of model engi-
neers think that the smallest union nut
and cone is 4" x 40. | have news for
you, it isn’t. On my locos | have used
anything down to 6BA union nuts and
they were designed for the 54 thou
pipe that | used to try to get the pipe-
work down to scale. The thing was that
in one of my lubricators | was using
SAE30 oil for lubricating the slide bars
and valve guides. | used to set to and
make them in batches of about fifty
at atime so that they would last me a
while. Photograph 245 shows some
6BA union nuts on the atomisers on

my 4MT. To this end | have included a
table to show you the sizes of the nuts
and cones that | use.

| will just get one more thing out
of the way and that will be the pair
of screw couplings and other bits
and pieces which go with them. The
couplings are British Standard types
so they need a gedge in the top link so
that they can be dropped into the hook
once the top link has been turned into
the horizontal position. There should
be a casting set for these if The Steam
Workshop still see them, so that they
only need the screws turning. | have
recommended a 3BA screw as that is
dead to scale. On the end of the screw,
you will also need to turn a 1/8” diam-
eter pip onit and rivet a 5/32” x1/16
rounded collar on it, otherwise you
will be very cross when you lose the
shackle off the end.

| thought that it might be nice to
complete the decorations on your front
buffer beam, so | have included the
drawings for those like the draw hooks
and screw couplings, plus the pipework
and fittings to make them all work. If

you are intending to make your vacuum
brakes work, then the drip valves need
to work too. Having said that there
is not a lot of work in making them
work! | have also included a little draw-
ing of the correct shape figures for your
smoke box number plate. If anyone is
building any of my locos it would be
very nice to see some progress photos
of your engine, and a bit about them.
To be continued

atomisers.
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On the Wire

News from the world of engineering

Host Club Sought for IMLEC 2026

Despite some expressions of interest The competition requires a venue to ensure this prestigious event takes
at last year’s event, and further contact ~ with both 3 2" and 5” gauge tracks, place this year.

with several clubs around the UK, we ideally with a range of track condi- The Fareham club, who hosted last
have been unable to secure avenue for  tions, and the capacity for good year, and a number of other individuals
this year’s International Model Locomo- numbers of locomotives to steam are happy to offer help and support to
tive Efficiency Competition, although up at the same time and safe any club willing to take on the event.
we do have firm offers for future years. viewing for spectators. Ideally the Please could any club interested

We are urgently seeking a Club willing event would take place in late July, contact the Editor for more details:
and able to host the event in 2026. however, we are willing to be flexible neil.wyatt@kelsey.co.uk.

NASA delays first crewed Moon mission for over Fifty Years

NASA concluded a wet dress rehearsal for the agency’s Artemis |l test flight around the moon early on 3 February.
Although successfully loading cryogenic propellant into the SLS (Space Launch System) tanks and safely draining the
rocket, issues with hydrogen leaks were detected. To allow teams to review data and conduct a second wet dress
rehearsal, NASA now will target March as the earliest possible launch opportunity for the flight test.
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ON THE Wire

Newcomen Steam Festival - Dartmouth, 25 July

The Railway 200 event in 2025 began
as a small idea rooted in a personal
passion. Colin Chapman is a lifelong
railway enthusiast and model engineer,
currently building a model railway in
his loft. When he and his daughter,
Abi, became aware of the Railway

200 campaign, they recognised it as

a fantastic opportunity to celebrate
railway heritage while also supporting
local businesses and boosting tourism
in their small town. With the support
of the Chamber of Commerce and a
growing relationship with the Dart-
mouth Tourism Board, the idea quickly
gathered momentum.

What started modestly soon devel-
oped into a large-scale event, attract-
ing over 500 visitors to the Guildhall in
Dartmouth. Exhibitors included local
steam heritage railways, Network Rail,
a model railway society, and displays
exploring Dartmouth’s historical

7
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connection to steam. The day featured
talks, a timeline tour of the town’s
railway and steam heritage, a minia-
ture sit-on railway, and the Dartmouth
Museum’s display of the Hulse models.
The response from both exhibitors and
visitors exceeded all expectations and
demonstrated a strong appetite for
engineering, steam, and railway herit-
age in the area.

Building on that success, they

are now launching the Newcomen
Steam Festival, which takes place

- T

on Saturday 25th July in Dartmouth,
Devon. This will be the first festival
following the Railway 200 event and
will celebrate Dartmouth’s pivotal role
in the history of steam and engineer-
ing, particularly its connection to
Thomas Newcomen. The festival aims
to educate, inspire, and entertain
visitors of all ages through exhibitions,
talks, demonstrations, and interactive
activities, while supporting the local
economy and strengthening commu-
nity and heritage partnerships.

INTERMODELLBAU

Once ayear, the world’s largest exhi-
bition for model making and model
sports takes place in Dortmund and
opens its doors to everyone interested
in experiencing the world scaled down
to miniature proportions. Here, a huge
range of exhibitors, models, layouts
and products from all over the world
delight experienced model builders,
new enthusiasts as well as the entire
families. Whether it is aircraft, railways,
boats, ships or cars - either working

models or cardboard modelling - there
is something for everyone. Visitors can
also experience model making - literally
- at first hand at Dortmund Exhibition
Centre, as numerous hands-on activi-
ties, demonstrations and feature shows
await them at INTERMODELLBAU.

The high number of bookings at the
end of the year already promises a
first-class field of exhibitors. Many
companies have even increased their
stand space compared to last year,

2026

while other companies are participat-
ing for the first time.

This year, the colourful world of circus
and fairground model making, which
never fails to delight visitors, will be
expanded. Among others, Stephan’s
Kirmeswelt and Kirmesmodelle Raue
will be presenting their creations,
ensuring sparkling eyes among fair-
ground fans of all ages.

For more information and tickets visit
www.intermodellbau.com.

Where small things are king.

The world’s largest exhibition for model building and model sports

16—19 April 2026

Messe Dortmund, Germany
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GWR King, 5 Inch Gauge, Streamlined Cordnation, Gresley A3, 5 Inch Gauge,
GWVR Lined Green 5 Inch Gauge, LMS Blue ‘Flying Scotsman’ BR Green or
£12,500.00 £14,995.00 LNER Apple Green £13,995.00

Station Studio, 6 Summerleys Road, Princes Risborough, Bucks, HP27 9DT
E-mail: sales@grsuk.com Website: www.grsuk.com Tel: 01844 - 345158

Monday - Friday 09:00 - 16:00hrs Saturday 10:00 - 16:00hrs

Stationary Engines inc. Stuart Turner, Bing etc
Traction Engines and Locos in all sizes.
Especially wanted 4” and 4'.” gauge Traction Engines.
Any Locos from gauge 1 to 7v".

Also any Electric models locos, buses etc

Will collect personally. Distance no object.

MAXITRAK & ACCUCRAFT UK
The best of model rail and road.

5” & 7 1/4” Gauge
Kits & Ready to Run Models

=~ Accucraft UK
16mm & Gauge 1

LYONS'T

New Maxitrak Wren
p 5” Gauge, Coal Fired
Live Steam!

3/4” DG6 ‘ Kit or Ready to Run
Sentinel Lorry

maxitrak.com 01580 893030

MATSTONEENGNIRNGCOM  MADSTONE:!
Lezzzn;&asxl;;;?li(eri ﬁ?c?ict{ia:tgs‘?h}(ii:il:'gs. E N G IN E E RI N G :

br ass, copper, bronze & steel
info@maidstone— englneerlng com

: 01530" 893030 Email:
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Club Diary

Please send your events for Club Diary to meweditor@mortons.co.uk

2026
Every Sunday

Urmston & District MES
Public Running every
Sunday Contact: secretary@
udmes.co.uk

Warrington MES
Running day. Contact :
contact@wdmes.org.uk

Wakefield SMEE.

Public running day. Contact
Denis Halstead 01924
457690

February

15 Stafford & District MES
Steam up, County Show-
ground, Stafford, 10:00 am.
See www.sdmes.co.uk or
Facebook.

21 Gauge 1 Yorkshire
Group

Running day at Drax Power
Station social club, 9:30 -
15:30. Contact secretary@
gaugelnorth.org.uk

March

4 Leeds SMEE
Wanless Trophy. Darrington
Golf Club, 7pm.

18 Leeds SMEE

Judith Bellamy - Keynan
Railways (Nairobi Railway
Museum). Darrington Golf
Club, 7pm.

21 Gauge 1 Yorkshire Group
Running day at Drax Power
Station social club, 9:30 -
15:30. Contact secretary@
gaugelnorth.org.uk

22 Stafford & District
MES

Steam up, County Show-
ground, Stafford, 10:00 am.
See www.sdmes.co.uk or
Facebook.

22, 29 Bristol SMEE
Public Running day,
Ashton.

April

1Leeds SMEE

lan Sparks - Day with
Rocket. Darrington Golf
Club, 7pm.

5, 16, 19 Bristol SMEE
Public Running day, Ashton.

8 Saint Albans and District
MES
Auction with auctioneer Guy.

19 Stafford & District
MES

Steam up, County Show-
ground, Stafford, 10:00 am.
See www.sdmes.co.uk or
Facebook.

19 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pm to 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

May

3, 4, 24, 25 Bristol SMEE
Public Running day, Ashton.

6 Leeds SMEE

Jack Salter - What | Did last
Summer. Darrington Golf
Club, 7pm.

17 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pm to 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

23-24 Bradford Model Engi-
neering Society

Event at Bradford Industrial
Museum

June

5-7 Cardiff Model Engineer-
ing Society

34" Welsh Locomotive Rally
Heath Park, rally@cardif-
fmes.com.

7, 14, 28 Bristol SMEE
Public Running day,
Ashton.

10 Saint Albans and District
MES.

Puffing Field, depending on
weather. Alternate July

13-14 Rugby Model Engi-
neering Society.

Sweet Pea Rally, To be held
at Rainsbrook Valley Railway.

20-21 South Cheshire Model
Engineering Society
LittleLEC annual locomo-
tive efficiency competition,
Willaston, near Nantwich.
littleLEC@gmes.org.uk.

21 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pmto 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

July

5, 26 Bristol SMEE
Public Running day, Ashton.

8 Saint Albans and District
MES.

Puffing Field, depending on
weather. Alternate June.

19 Gauge 1 North

Live steam on the Ridings
track, traders and society
stands North, Agriculture
and Business Centre,
Bakewell. Contact: secre-
tary@gaugelnorth.org.uk

19 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pmto 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

August

2, 30, 31 Bristol SMEE
Public Running day, Ashton.

16 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pmto 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

September

13 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pmto 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

13, 20 Bristol SMEE
Public Running day, Ashton.

26-27 St Albans and
District Model Engineering
Society

The BIG St Albans Model
Show.

October

3 (TBC) Bradford Model
Engineering Society
Visitors Day. BMES
welcomes members and
their locomotives from
other societies to Northcliff
for breakfast & lunchtime
butties. Let Russell know
in advance, please: Russ
Coppin, 07815 048999.

11 Bradford Model Engi-
neering Society

Public running day. Members
from 11:30 am, public from
1:30 pmto 16:00, whatever
the weather, Northcliff.
Contact: Russ Coppin, 07815
048999.

14, 18, 25 Bristol SMEE
Public Running day, Ashton.

17 Gauge 1 Yorkshire
Group

Running day at Drax Power
Station social club, 9:30 to
15:30. Bar open for drinks,
breakfasts and lunch. All
welcome.
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A Belt Tension
Locking Handle

Graham Meek shares an elegant design that simplifies belt

tensioning the Proxxon PF 230 / FF 230 Milling Machine.

Lever.in unlocked
(open) position.:

here comes a time when

searching for an elusive Allen

key loses its fun value and

becomes more of a drudgery.
Such was the case with the Proxxon
belt adjustment on the FF 230 Milling
machine. My patience had been
exhausted, and it was time to make
using the machine more efficient.
Having the locking mechanism already
fitted to the machine means that once
the belt cover is opened. The only thing
required is to unlock this mechanism,
change the belt position and then
re-lock.

It had been a long-term wish to
incorporate an adjustable locking
handle beneath the guard on this
machine for this purpose, photo 1.
Space is tight to say the least, so this
ruled out any proprietary lever. That is
without having to modify the belt cover.
After an evening doodling, the design
here was arrived at, fig. 1. Afurther
session in the workshop one Saturday
yielded levers for both my machines.

The lever when fitted also has an
inbuilt safety feature in that the belt
cover cannot be closed until the
lever is locked, photo 2. No turning
the machine on with the belts loose.

Something that could happen with the
original set-up. Believe me, | know.
There is an added bonus in the
replacement of the M6 Capscrew
which Proxxon uses with a bespoke
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M6 stud. In that it stops the belt
pulley from tilting over and doing an
impression of a jelly on a plate during
the belt changing process. Not the
best situation when trying to get
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Mill Belt Lock
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70-year-old fingers to manipulate a
small section Poly-Vee belt.

The lever, fig. 2, was turned from a
free-cutting mild steel round bar. While
flat stock could be used, it would not
give such a good finish and there would
be problems as regards distortion once
the stresses in the bar were released.
There is a drawing included to show a
simple set-up for machining the Tmm
wide slot, fig. 3. A7mm diameter drill
shank in the 10mm reamed hole rests
on the top of the machine vice. Setting
the lever at the requisite 30 degrees
means the slot is 1.5mm above the
vice jaws. The 8mm endmill removes
the sharp edge left after the slitting
operation, but this is performed first.

After the slitting this edge will flap
around under the 8mm endmill and
could cause a calamity. The step
produced makes locating the slitting
saw easier.

Readers might be wondering what
the 0.9mm thick small washer is for, fig.
4. This is inserted into the Tmm wide
slot before inserting the M4 capscrew.
Its purpose is to stop the clamping
element from distorting and make the
clamping action more effective. To
ensure the stud was truly perpendicular
in the Proxxon Tee Nut, the M6 stud, fig
5, was screwcut. It also gave a chance
to make the fixed thread a better fit in
the Tee Nut. The top hat bush, fig. 6, is
screwed to the top of the stud, and the

lever fits over it so it can be secured at
the correct angle.

Not shown in the photographs
is that the levers were eventually
“Blacked”. For this | now use Jenolite
Koldblak, (usual disclaimer). For the
price it gives very good results. Some
solution mixed and stored in a plastic
container usually lasts a year. It does
however need to be used within the
temperature range or the colour is not
so good.

Of course, there is no reason why
this design of locking lever cannot find
a use on other machines, or for other
purposes. Scaling the dimensions will
yield levers suitable for other thread
sizes. @
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t this stage it’s usual to just
want to see your new engine
running, so I've specified
purchased drain cocks to save
time. These are not, of course, GWR
style and | hope to be able to design
something better as an ‘improvement’.
Another problemis that in spite of
specifying threads for the smallest
available drain cocks the operating
levers are 5/16” long and more suit-
able for larger sizes, rather than the
ones with %" levers that used to be
available. Standardisation, | guess,
to the detriment of smaller engines
again. This means that the operating
levers come very close to the front
wheels and this restricts movement a
bit. To make the best of the situation
the design shows the levers forward
for cocks open which is not my normal
practice, because ‘open’ requires a full
45° |lever angle whereas ‘closed’ does
not. A point | will make without apol-
ogy is that all the pivot pins are simply
screws, small hex 10BA for the lever to
rod connections and 7BA countersink

62 | www.model-engineer.co.uk

Photo 169: Levers at various stages of completion.
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PANNIER Tank

Scrap view on Arrow B

7BA csk screw
at dummy spring mid hole

Purchased drain cocks
5/32 x 40 TPI threaded

1/64

Scrap view on

BITOW A Layshaft

Mat'l: 1/8" silver steel x 4 5/16" long
File flats to seat clamp bolts

Fig 77

for the bellcrank pivot. Not good engi-
neering practice but simple. The loads
are trivial and they are only operated
once per steaming so will last out the
engine. On the prototype the long
pushrod runs below the frames on the
right-hand side, just above the brake
equaliser beams. On the model the
brake pull rods and their pins already
occupy this space. Instead, then, I've
run a rod unobtrusively above the foot-
plate behind the toolbox etc. on the left
had side to a bellcrank behind the front
dummy spring. Our sixteen-times too
large fingers should be able to operate
it from within the cab. The assembly
drawing is shown in fig 77. For this
assembly I've shown all the pins and
pivot screws to make clear how they
assemble as it's fairly important to get
them the right way round.

The detail parts are shown in fig
78. The little levers and the bellcrank
are best made in two parts, a piece of
cut-out sheet steel for the arm drilled
to take a small bush which forms
the round boss, which is then silver
soldered in. There are three levers the
same to make and photo 169 shows
these at various stages; rough cut
lever with bush ready, bush soldered in,
and finished. For the rods I've speci-

‘,' oMY | = P, fied 1/16” bright mild steel bar. At first

' Photo'170: Assembled drain——- sta % § 3 : glance they look ideal for laser cutting,
‘cock'levers and rods.o d i : At but the only material available in the
o g S g 4 . - right thickness is CR4 steel which is far
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too soft and for these slender rods will
bend at a touch. So a bit of hacksawing
and filing is required. After cutting 5"
gauge engine frames this way these
little bits are a breeze.

Assembly is a fiddly job, and those
artery forceps will prove useful. The
operating pushrod front pin can be
installed with the rod in the forward
position using a box spanner in the
space below the spring to screw the
bolt into the bellcrank, and the nut
on the back held with forceps and
picked up as the bolt comes through.
Final tightening has to be done with
a spanner between the frames from
below. The nuts here and on the end
of the bellcrank pivot need a touch of
Loctite to keep them secure. The rear
end of the rod acts as a stop against
the cab front and should be trimmed
such that the operating levers are kept
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about 1/16” clear of the front wheels. It
is necessary to cut a small slot in the
front of the cab to allow the rear piece
of operating pushrod through, and this
can be marked out and cut to suit the
rod. | don't think it worth adding to the
laser cutting job as then the rod bends
would have to be made exactly right,
whereas cutting to suit gives more
freedom.

Photograph 170 shows the assem-
bled rods and levers under the cylin-
ders. Here, too, a drop of Loctite in the
right places will secure things.

THE FINALE

At this stage | had loose fitted tanks
and cab and bags of bits and pieces,
pipes and fittings and trays of fasten-
ers all needing to be finally assembled.
Under my usual process | would have

dismantled all the fully assembled
parts and painted them before final
reassembly. This time, to prove it
worked before sending this series
to our editor | finished the assembly
unpainted. This is my order of play:
First there was the insulation to
add to the tanks, photo 171, shows the
Ya” soft stuff from Blackgates, held
in place with a spray adhesive. This
compressed down easily where space
is tighter around the smokebox. The
tanks were then bolted in place and
the top cross beams fitted, followed
by the cab and the brake handle. The
handrail went on next and one of
those small hex 8BA nuts was useful
for the front stanchion as clearance
is tight, but even so it was a fiddle to
get on. The petticoat, chimney and
dome then went on, followed by the
top covers. After all the care putting

MODEL ENGINEER & WORKSHOP



PANNIER Tank

Photo 171: Insulation for between the pannier tanks
and the boiler.

the holes through for the covers then
these should have fitted easily, but life
is not like that. The tanks are bolted
down tighter now than before so of
course some of the holes no longer
aligned accurately with those in the
tanks. The solution was simply to put
larger clearance holes into the covers.
Under the covers there needs to be
more insulation, and the pair around
the dome need just the minimum of
bolts for now as they’ll be coming off
for the boiler testing. Here the wisdom
of the prototype’s modification putting
the dome and chimney on top of the
covers becomes evident.

The boiler backhead cover and
firebox door came next, Boiler fittings
were put in, remembering to seal all
the threads in the boiler bushes. For
the spindle glands | separated out the
strands from some graphited yarn
to be wrapped around each spindle
before putting the gland nuts on. This
provides a good low friction seal. For
gauge glass sealing | use slices of the
rubber tube sold for the purpose, but
O-rings are an option. Finally there’s
the water pipework and whistle; just
more of the same. Photograph 172
shows a little gadget that is made from
brass tube and just clips around the
water gauge gland nuts behind the
glass to make the level more visible
on a sunny day when the backhead is
(eventually) painted black

With the engine now ready to go, and
if a reliable pressure gauge is available
or the one for the model has already
been tested, then the boiler and tanks
can be filled and the pressure pumped
up using the hand pump. Inevita-
bly there will be dribbles of water to
attend to and it’s better to do this now
than waste time on the formal test
day. When all is well it's hard to resist
putting blocks under the buffer beams

to lift the wheels clear and steaming-up

(this is not recommended for novices).
Test day at the track went as well as

could be expected for a new design.

The boiler passed, and a mile or so run

Photo 172: Level marker for the gauge glass.

but with some stops for blow-ups. It
was rather too frantic for pictures, but
next time out a couple were taken:

On the steaming bay, photo 173, and
ready to go on the track, photo 174.
You can see | spent some money on

a pair of Diane Carney GWR number
plates. Lovely job. Since the first run,
I'd opened out the slots in the grate to
allow more air through and the stops
for blow-ups didn’t hold anyone else
up more than they held me up. For
the third outing | reduced the blast
nozzle from 9/64" to 1/8” diameter,
and as mentioned previously this is
close to Martin Evans recommenda-
tions for cylinders of the size on this
model. | was now able to complete
circuits non-stop. Before anyone says
‘big deal’ | must tell you that my club’s
track is a full half mile round and has
long pull up to a maximum gradient
of 1in 53 before crossing over itself
via a bridge and descending again

to the station. A proper drivers track,
one could say. The engine has ample
power and good traction for its size,
and is free running. Firing needs to be

Photo 174:0ut on the track at last, lovely number plates there!

little and often, and at the station after
that half mile it will need a good rake
through. The crosshead water pump is
just nicely sized with a little flow going
to bypass while maintaining the water
level, but I must say that having soft
solder in the boiler makes one pay very
careful attention to it. Oil usage is just
right; damp chimney, clean hair, and
enough in the tank for a couple of miles
or more. So, in conclusion I'll say that it
meets my aim of having a small, attrac-
tive and easily portable engine which
will give a bit of entertainment for not
much effort on the day.

And finally, a heartfelt thank you to all
our specialist suppliers who provided
the bits and pieces and materials for
this project. All, and | used most of them,
provided a good service. In general I've
been keeping the project secret so most
did not know what they were supplying
things for, but special mention must be
given to Model Engineers Laser who
provided all the laser cut flat parts, and
to Blackgates for finding that perfect
dome casting. Our hobby is truly fortu-
nate to have them all. @
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01526 328772

| STATION ROAD STEAM,

s cm— - —
A LocoMoTIve BUILDERS - BoiLeRHAKERS g8
Engines of all sizes bought & sold

Good prices paid up front - no waiting, no commission!

For full details, high resolution pictures and video go to our website
www.stationroadsteam.com

Visitors welcome by appointment
Unit 16-17 Moorlands Trading Estate,
Metheringham, Lincs LN4 3HX

info@stationroadsteam.com
01526 328772

01954 231308
www.craftmasterpaints.co.uk
info@craftmasterpaints.co.uk

We provide traditional brushing Coach Enamels for a wide range of applications including Steam Engines,
Locomotives and Classic Cars. Alongside this we provide Engine Enamel for Stationary Engines and
Machinery in original colours.

Please visit our website for further information or get in touch for a free Standard Colour Range
colour chart
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Laurie Leonard
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ggoto 4: Granlte b g
L surface plate

SURFACE PLATE Storage

A Housing for a
Granite Surface Plate

A reliable flat surface is essential for many marking out and
assembly tasks, Laurie Leonard discusses how he protects

and stores his.

arking out is a frequent

activity in metalworking and

the outcome of most jobs

is dependent on how well
this activity is performed. For many
years | have used a piece of gauge
plate to act as the surface plate. In

fact, | had two similar off cuts, photo 1,

that I acquired on advice from one of
the foremen where | worked. These

are rather small, approximately 9" x 6”,

and in time | purchased a second hand
18" x 12" cast iron surface plate. This
had seen better days, evident before
purchase, but was scraped to greatly
improve the surface. It was nice and
large and worked well but had a couple
of major drawbacks: it was large and
heavy. As the years rolled by and | had
a back operation | concluded that it
was too heavy and had to go, so back
to the gauge plate. One day | noticed

Photo 1: Offcuts of gauge plate
used as a surface plate
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LTS Vaan

Photo 2: Gauging the warp in the gauge plates

Photo 3: Using the gauge plates to plain (level) a
page of type

Photo 7: Tray with lip and found handles
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SURFACE PLATE Storage

RS SR B
Photo 8: Drilling the hole to take
the handle screw retaining nut

that with one plate sitting above
the other they rocked: one or both
were not flat. To get a measure of
the problem |l inserted feelers in
the open corner gap, photo 2, and
was able to get a 25 thou feeler in.
Further investigation showed it was
basically one plate that was warped.
This was detectable carrying out a
straight edge check and moving a
zeroed digital height gauge around
the plate and grounding it at
various places.

These plates have also been
used as a flat surface for planning
and knocking down level, a page of
composed type ready for printing
via the letterpress method,
photo 3. This is another hobby of
mine. | have an Adana letterpress

Photo 11, 12, 13 & 14: Stages in the construction of the protective lid

Photo 9 & 10: Drawing the nut into the hole in the base

printing machine, and | suspect that
this name will be familiar to many
readers from their adverts. | do not
recall ever doubting that the planed
surface was flat, but the printing
press is adjusted for each job to get a
quality impression.

Although one plate was deemed
to be operationa,l something better
was called for. Granite surface plates
are available and, having investigated
these, | concluded that | could handle
one about a foot square. One was
purchased, photo 4.

PROTECTION AND
HANDLING

There is no denying that a foot square
lump of granite is heavy and so | had
already allocated the corner of one

of my benches as a storage area for

it to reduce handling. This raised

the question of protection as it was
effectively permanently ‘out’. It was
decided to make a tray, to assist
movement, with a protective lid
shown completed in photo 5.

CONSTRUCTION

These notes are given bearing in
mind that individuals have their own
requirements and my tray/cover was
made from materials to hand (the
virus makes you think twice about
shopping particularly when you have
reached a certain age).

The base was cut from a piece of
18mm Medium Density Fibreboard
(MDF). I am not a fan of this material
preferring good old plywood but it
was to hand and was deemed to be
strong enough for job, photo 6. A lip
to retain the plate was made from
strip softwood and was glued and
screwed to the base, photo 7,
and two substantial handles were
located in the ‘may be useful’
box. I anticipated that the handles
would be used to move and carry
the surface plate as it is difficult to
handle, so it was important that they
were firmly attached. Accordingly
screws and nuts were used to
fasten them to the tray base. One
advantage of MDF is that there is
give in it. A hole the depth of the nut
and diameter about the cross flats
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Photo 15: Protective lid with polystyrene shock
absorber

Photo 17: Hot wire
cutter control

Photo 16: Hot wire cutter

Photo 19: Potential
mobility castors

Photo 18: Completed job in use
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SURFACE PLATE Storage

i’hoto 20&21 Utilising a drill press table to enable working height
adjustment

size of the nut to be used was drilled,
photo 8, and the nut drawn into it

by a bolt on the other side, photos 9
and 10.

The 9mm plywood sides and 3mm
plywood top of the protective lid are
shown in photo 11, with dowel fixing
holes drilled, photo 12 and dry test
assembly in photo 13 with the final
glue up shown in photo 14. | would
have liked a much thicker top but did
not have any 6mm ply so opted to
provide an internal polystyrene shock
absorber, photo 15.

| intended to use my hot wire
polystyrene cutter, photo 16. This
was made using information from
the article in Model Engineers
Workshop issues 184 - 185, ref. 1. My
version has a variable voltage supply,
derived from a 12-volt battery with
a variable voltage regulator circuit,
photo 17 and was obviously lashed
up quickly for a job. Using the hot
wire cutter gives a very neat edges
(a saw really makes a mess and you
end up with polystyrene balls stuck
to you and the saw). The throat on my
version was not big enough to take
the sheet | had to hand, but | found
that the piece | had cut quite well by
scoring it with a knife and snapping it
along the cut.

The completed job in use is shown
in photo 18. Still very conscious of
the weight | thought about putting
castors on the bottom, photo
19, to move it around the bench
but concluded it did not need it
with the control afforded by the
handles. | find it hard to sight the
scoring edge of the digital height
gauge whenitisinuse on the
surface plate resting on the bench
and end up crouching down. As the
handles on the tray make the surface
plate moveable, | have thought of
placing it on the drill press table and
cranking this to a suitable working
height, photos 20 and 21, but not
yet tried this in anger. It should be
noted that my drill press model has
a rack and pinion height adjustment.
There is no hiding the ambience of
my shed!

CONCLUSION

A satisfactory conclusion to the
job and fortunately the handles
earmarked for the job did not poke
above the surface of the surface
plate to interfere with the job in hand!

REFERENCE

1 MEW 184 & 5. Mike
Cox, “A Hot Wire Cutter for
Expanded Polystyrene”
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Alibre Atom 3D 6 Month
Trial Offer

ATOM3D

A alibre

To introduce readers to 3D
CAD, Alibre have partnered with
Model Engineer & Workshop to
provide a six-month free license
of Alibre Atom 3D for readers.
To claim the six-month
license, please go to https://
www.alibre.com/get-a-tri-
al-of-alibre-atom3d/ and
fill in the form to request a
download link.

Once you have downloaded and installed the software, fill in
your details on the Welcome page and click NEXT.

On the next screen, click on the ‘Enter Partner Code’
radio button, then enter the code MEW, and click NEXT.

This will activate the software for six months.

Please note if you have had a trial of Alibre in the past, the
partner code will not work. If this is the case, please contact
Alibre at the following email address to request a temporary
license key: hello@alibre.com.

How to Access Free Video Guides and Alibre Atom 3D
Training Course:

If you would like a more detailed guide to creating the parts,
assembly and drawing covered in this article, we have full
step by step video guides on our YouTube channel at https:/
www.youtube.com/@RF3DESIGN

If you would like further guidance RF3 Design offers anin
depth Alibre Atom 3D training course with guide videos and

step by step written instructions at: https:/www.rf3dtraining.

com/atom3d101

Please use code MEW2026 at the checkout for an exclusive
50% discount for MEW readers.
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REMAR}

Be a part of making things possible

REMAP is a charity which connects volunteer

inventors with local people with disabilities to

help them achieve greater independence and
enjoyment of life's opportunities.

We have over 60 volunteer-led branches that
support their local communities throughout
England, Scotland and Wales.

Find out more www.remap.org.uk

Charity no: 1137666 | Scotland: SCO50584

VISITS *BOOKS * DIGITALARCHIVE - LOCODATABASE

Join Britain’s Leading

Railway Society

Just £10 for membership until December 2026*

THE Membership benefits include:

R e I LW E Y * Discounts on many of the Society's books

o Exclusive visit programme to railway facilities
OBSERVER

and heritagesites

e Talksand illustrated presentations at
branches throughout the UK

o Discounted access to the Modern Traction
locomotive database

o Extensive library and archive, plus...

The Railway Observer (digital
edition) — A monthly 72 page full
colour magazine, featuring:
o Superb quality pictures
o Network operating reports
e Locoand unitstock changes
e Infrastructure news
o Articles on arange of railway subjects
and muchmore...

www.rcts.org.uk/join

Print edition

membership

1169995
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07927 087 172
modelengineerslaser.co.uk
sales@modelengineerslaser.co.uk

No minimum order for custom cutting in laser, water
and plasma in steel, stainless, brass, plywood, plastics,
copper, bronze, gauge plate, aluminium.

Over 41600 parts for many
common designs such as:

e Britannia

e Evening Star
e Doris

e Lila .
e Rob Roy °
e Lion .
e Holmside -

Galatea

Pansy

Simplex
Torquay Manor

J A Alcock & Son

Courses

Craft Your Own
Mechanical Clock
Movement

Introduction

to Practical

| Clock Servicing
n

3 East Workshops, Harley Foundation Studios,

Welbeck, Worksop, S80 3LW
(Workshop visits by appointment only)

For more information including additional courses run by J A Alcock & Son
please see our website
Tel: 01909 488866 ~ Web: www.sortyourclock.co.uk

All courses taught by a Fellow of the British Horological Institute

> 5 THE

(o)

(©) Find us on K HARLEY
@sortyourclock FOUNDATION

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
visit our eBay store! almost 8000 items available; link on website;

Lorch LAS lathe £4250

Colchester Bantam 2000 lathe (long bed)
metric leadscrew, Dickson post £3250

Colchester Triumph 2000 lathe £6250

I

=

JET GH1440 lathe from art college in
{very goodorder complete £3450
NICE!

Super 7 lathe
‘very nice example!’ £3450

e g ~

0208 300 9070

=
V=

Emco Super 11 head £1450

homeandworkshopmachinery

Harrison M300 £3500

Harrison L5,
M2505iM300
Colchester
Student
120071800 + 4
A&S 1ES

' Boxford AUD Mk111 5” x 22% rare bel:
: Griptru 3 jaw, DRO + inverter £3750 & ¢

Myford Super 7B Connoisseur centre
lathe + Tesla inverter, DRO, stand, tooling ™
£9750 Stunning!

Myford 254 PLUS IMP 240V ‘very
nice’ with rare D-13 head £7250

Worldwide
Shipping

<2 Al
\ ¢

Colchester steadies!
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Powered Tram

Martin Reed concludes his description of an unconventional project.

he electrical control system is

shown in fig. 1. It was necessary

toinclude a fallback in case

of the solar panel array being
unable to provide sufficient power, e.g.
passing under an occulting footbridge.
This was provided by two rechargeable
PP3 batteries, the voltage of which is
normally one diode drop less than the
solar panel output voltage, thus in ideal
operating conditions, the solar array
will provide the necessary current by
way of the diode D2. When the solar
voltage falls significantly below that of
the battery, current is supplied by way
of D1from the battery.

SW1is a DPDT switch, that connects
the batteries to the drive circuit. When
the switchis in the opposite position,
the battery connection is to an external
charging system.

IC1is an adjustable voltage regulator
supplied by the ‘The Component Shop’
which will maintain the required motor
drive voltage down to a supply voltage
of about 4.5v. With SW2 closed the
motor will run.

The components needed were
mounted on raised Veroboard above
the level of the central baseplate. This
allowed for access of the switches
through the windows on the body.

The batteries were mounted on the
baseplate itself. Photograph 9 shows
the completed assembly ready to
re-attach.

The green LED indicates battery
power, unlit when solar is in command.
It is hoped later revisions of the cab will
include a horn and lights, so room is
left available.

You may observe two voltage
regulators are present on the board.
This was because of a significant
difference in speed between the
motors powered by just one regulator,
so the chosen solution was to fit two
and tune each regulator individually

D2

7/ Yellow
D1

RHS
CONNECTION

ey
+ve Charge 1

3V =3V
SOLAR & + _‘/Z—_
CELL 3V—= =3V A :
ARRAY SW2 oV == =9V —o/‘;__
3V == =3V SW1

Fig1

Q
2

K

1
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3 +ve SolarInput 1
4 N/C

5 -ve Battery Input 1
6

7

8

9

1

-ve Charge Input 1
-ve Solar Input 1
N/C
Motor o/p

0 Motor o/p

Q
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=)

[0 22 0lo oo 0]

Fig 2
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SOLAR POWERED Tram

s

i A

Photo 9: Original electrical syétem.

to provide a synchronised speed
(hopefully).

After seven months, the tram made
its first outing on the local model
engineer garden gauge track one chilly
June Sunday morning. Thankfully
only one other club member was
present, the monthly magazine editor.
Despite my offer to buy his silence he
threatened in true journalistic tabloid
style, to ‘tell all' so | have no option but
to come clean!

Although one bogie ran quite well
the other one moved as if it had been
designed along the wibbly-wobbly way.
The use of a DTl has been prescribed
by the club clinician.

With energy conservation
paramount, it seemed appropriate
that when coming to redesign that
unsatisfactory cab section, an attempt
at an ‘aerodynamically efficient’ looking
structure seemed appropriate. Or
thereabouts! Hence the first go at
modelling curved surfaces.

The basic concept is a half cone
shown on the left in photo 10. The
important thing about this is that,
provided the gradient is steep enough,
the half cone can be printed with no
support, a big advantage.

It was then just a matter of pushing
and pulling the drawing with the
‘scale’ tool of Sketchup to an elliptical
profile (I've always been an eccentric),
then punching a hole through for the
window and attaching the whole to a
back-plate. The first draft of the cab
is shown alongside at right. All that
remains is to add in the lamp-holders.

The finished item is segmented,
as you may be able to observe. The
Sketchup program defaults to 24
segments per circumference but any
number can be chosen depending on
the radius size. | chose to stay with
the default for now and | am not too
dissatisfied with the appearance.

Photo 10: New front section.

It was a very anxious moment as the
first test print approached completion.
| opted to go for an unsupported
structure. Would it hold up? Just to be
clear, | should explain about support.
If you tried to print an inverted letter
‘L’ the upright post would be fine,
but the limb has nothing but thin air
underneath it and the fluid filament
would just drop onto the bed.

The printer is smart enough to realise
this and the ‘slicer’ program offers
to support the limb by laying down a
loose matrix directly beneath it, which
rises up progressively with the upright
section. In the case of a printer with two
nozzles the support matrix can be of
dissimilar material that makes it easier
to break away at the end of the print.

The trouble is, as | said in part 1, it
considerably lengthens the print time
and if you are not careful your entire
life can revolve around the operation.
(Not tonight Josephine, | have to keep
checking on the print).

With the problem of plastic in
the waste stream now being given
the attention it deserves, it | might
be worth considering materials in
question. The usual materials for
3D printing are ABS (acrylonitrile
butadiene styrene) and PLA. ABS
polymer is recyclable where the
infrastructure is in place. PLAis
likewise recyclable in theory however
being very different to all other
common polymers, (it's plant not oil
based) its presence can contaminate
the recovery process.

PLA is poly lactic acid, lactic acid
being what makes milk sour and
causes stiff muscles. You might then
be forgiven for assuming (as | did) that
PLA is biodegradable. So, | consult
the Internet. Sadly it seems, the short
answer is no. The polymeris a form
of lactic acid that does not exist in
nature and consequently very few

micro-organisms have evolved the
right enzymes to break it down, and
even then, there needs to be chemical
processing before bio-digestion. (PLA
can be composted in high-temperature
industrial digesters - contact your local
Council for how best to dispose of it

- Ed.)

For a variety of reasons, | decided
on a change to the electrical system.
Now each bogie is fed by an isolated
separate circuit. Figure 2 illustrates
the connections on the RHS (1).
LHS(2) is an identical arrangement
(not shown). Also not shown is the
battery charge selector switch. IC1is
the voltage regulator as described in
part 1. Diode D3 is there to ensure a
large enough differential. The lights
are powered by a 9v battery housed in
one of the cabs. Not very imaginative
really.

The finished item is shown in Photo
11. Somewhat incongruous surely?
Futuristic front end, sides and roof,
relics of WWI. As the man said when
challenged by his landlord about
keeping bees in his bedroom ‘well it's
only a hobby...

| don’t have any pretensions about
this, it's a prototype but | do hope it
illustrates the versatility and potential
of 3D printing as a constructional tool
usable with only the minimum of skill
and gives encouragement to others to
acquaint themselves with this terrific
21st century device.

As to the aerodynamic properties,
the wind tunnel tests were not quite
what | expected. | think it must have
been that cabbage!

Thanks to Lee Bowman at CEL
Robox for his technical support, Phil
Tranter at Xchange training for the
excellent Sketchup instruction and
lastly to Grimsby & Cleethorpes Model
Engineering Society for providing a
first-rate running track. @
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TESTING

LATHE ACCURACY

HB most important test of a

I lathe lies, no doubt, in the

accuracy of the work and
the manner in which it is produced
-a skilled operator being able to
overcome considerable basic in-
accuracy. Even if the work
a relatively simple character, ample
scope for error exists-provided
there is sufficient variation to test
all aspects of alignment.

This is to say, a lathe may be
accurate for one type of work but not
for another, and experience of it
can indicate where to expect errors,
though the reason why may not
always be immediately apparent. How-
ever, there are various simple tests
which are largely a substitute for
“ work experience 7 and which can
be useful for discovering errors, for
truing the machine (if possible), or on
occasion for setting up.

DROPPED
CENTRE

1s of

A simple but important test, A4, is
the meeting of headstock and tail-
stock centres. \‘\'hen the fixed centre
has noticeably dropped, wear of the
underside of the tailstock and possibly
of the bed itself is indicated. The
effect on between-centre tuming may
be small or non-existent, but care
will be necessary when using centre
drills or boring cutters from the
tailstock-a degree of “lift then
being necessary “for the tools to centre.

The same effect also obtains when

Fpomne chucked work from the
tailstock. This test should be made
with the barrel both close in and well
extended. A sideways error of the

same kind can often be corrected by

adjusting the tailstock.

A more severe test of the same sort,
B, can be made with an indicator,
which can be a dial type or one of the
small inexpensive varieties. The
indicator is mounted m a chuck or on
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These articles by Geometer (lan Bradley) were written about
seventy years 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
remmdmg us how our hobby was practlced in the past.

a driving plate with its plunger bearing
on the h\ed centre. Then the machine
spindle 1s turned, when a steady
reading shows perfect alignment, using
a small mirror to see the instrument
upside down and from behind.

Where there are variations in read-
ings, as is virtually always the case, it
can be seen in which direction (vertically
or sideways) they occur, and the tail-
stock adjusted to correct sideways
€ITOor.

A live centre test for running truth,
B, can be made of the one normally
in the spindle and of others of the
same taper with the indicator mounted
on the slide-rest. This can sometimes
reveal that the centres themselves
have not been ground true; and in use
it may be advisable to keep them to
one position-spindle or tailstock-
marking for fitting i a certain
manner.

GENERAL ALIGNMENT

A test for general alignment of
headstock and Ttailstock for between-
centre turning can be made employing
a mandrel, C. Any suitable piece of
rod can be used, carefully centred.
reduced in its length, and with the
ends turned the same size.

A tool mounted on the slide-rest
can be brought close to one diameter,
leaving a small gap, then the gap
checked on the other zdiameter
piece of white paper on the i:!ed
providing a light ackoround against
which to see the gaps. Finally, the
tool may be set to touch the diameters
lightly ‘when traversing the saddle.
This “aids reasonable setting of a
lathe before work begins, and as an
alternative to a tool an indicator
can be used.

A faceplate may be checked with a
rule, D, and when mounted on the
spindle and rotated is tested for face
wobble. If chuck work 1s machined
true, a test can be made on the face-
plate of cross-slide alignment-in two
stages, E and F, using a tool or an
indicator.

Testing along the near side along
line X-X1, no error may be shown if
the faceplate was machined on the
lathe, for alignment corresponds to
the cross-slide. Testing on the far
side, however, on line X2-X3, any
error is doubled and can be easily
seen.

Topslide setting can be tested as
G, an indicator on a mandrel and a
rounded rod on the slide-rest. With
the slide out of alignment, movement
is along such as X4-X35, and checking
with saddle traverse, variations are
shown, whereas with a true setting
readings will be all the same.
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Club News

Geoff Theasby reports on the latest news from Model Engineering Clubs.

'm having trouble with my email,

as Google has upgraded my

regular home page and | am totally

confused. Several subcategories
have been opened without my consent,
and my messages have seemingly
been distributed at random between
them. Consequently | am not sure if |
have seen all the messages intended
for me. | think | have discovered
how to modify the requirements for
incoming posts. Watch this space
A new missive arrives from another
Sheffield Club. I’'m not sure any of the
similar local clubs have produced a
newsletter before, so good work David,
from the finest Newsletter Editor in
Firth Park. It’s not an engineering club,
but Amateur Radio, (but you know |
have a soft spot for that subject).
| see from the Daily Telegraph that
Roland Paxton has died. He personally
restored the world’s oldest railway
bridge, and campaigned for the upkeep
of the Forth Bridge, which was in
danger of being neglected. He is also
notable for disputing the local myth
that a horse and cart were buried
in one of the concrete columns of
Glenfinnan viaduct. He did, however,
prove that such an occurrence did
occur at Loch nam Uanh Viaduct
not far away. He used radar to
examine the interiors of the 9 ft thick
columns, and there it was, the horse,
together with the wreck of a cart. W.

www.moidart.org.uk/justoutside/
horseinviaduct/horseinviaduct.htm

In this issue, a rebuilt brake van,

an obscure font, a rebuilt tram, a
monorail, and steam ploughing.

The Gauge 3 Society autumn
Newsletter arrives, closely followed by
the winter edition. lan Harper wrote

on the exhibition at Darlington, for the
AGM of the Gauge 1Society. lan also
wrote up the Gauge 3 presence at
Bakewell. This was unexpected, asitis a
Gauge 1event. However, the electrically-
powered radio-controlled Kippo Models
Class 47 from exhibition manager John
Saunders raised much interest. Jon
Nazareth built an early horsebox (see
last month). Tim Gleed-Owen made a
raised concrete trackbed on his garden
layout. Ralph Brades’ Kingscale A4
Mallard in Garter Blue, shows its cab
controls as well as a picture taken at
Eddie Williams’ GTG in the summer.
John Tucket made a new layout based
upon St. Pancras goods yard. The
Winter issue welcomes new members,
who are greeted by a model Tornado on
the running plate of the full-size version.
Stewart Jones was inspired to start a
new project after discovering a LSWR
goods van to diagram 1409 hidden

in undergrowth. Fortunately, there

are many kits on the market offering
similar G3 models. The metalwork of
this decrepit vehicle appears complete
including a horse hook (qv). There are a

S |

Photo 1: Andre
Chapelon locomotive

couple of buckets of water, conveniently
to hand, for fighting fires and filling
boilers. W. www.gauge3.org.uk

The Gauge 1 Newsletter and Journal
for the Gauge 1 Model Railway
Association for December arrives,
bearing on the front cover a close-

up of the backhead of an unidentified
locomotive at a Swiss event, showing
that the fire is burning nicely, there

is water in the glass and the steam
pressure at mid-scale, and calibrated
(but not red-lines) in HectoPascals
(milli-bars to you, Sir). Editor, Rod
Clarke came to the UK, firstly visiting
Scarborough, which reminded him

of a family holiday there in 1949, and
visiting the North Bay Railway; then
the Darlington for the Gauge 1AGM
and show at Hopetown. Secretary
Adam Barr notes that during his travels
he found that mainland Europe is

the base for commercial makers of
models, and not the UK as we might
surmise. The show itself is reported by
Stuart Hithersay, who is pictured next
to a newly restored 0-4-0 ST, which |
should be able to identify, but failed.
David Halfpenny reviewed the AGM
and also reminded members to send
their contributions to the incoming new
editor, for, as we know, Rod Clarke is
retiring from his post as editor. Oliver
Trocherle reviews a French GTG, at
which was a magnificent Aster 24P
from Spain, and a Samhongsa UPRR.
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Photo 2: Monorail
runner prototype

The Samhongsa Company is new

to me, but they have been making
model locomotives since the 1970s.
Yves Eittener noted the change to
mainly electric locomotives in Europe
together with digital control. This has
not changed the popularity of live
steam. Geoff Hallam built a tram, by
way of a change, and decided on a
Boon tram from Christchurch, NZ.
There is one survivor in the class which
was restored from a rotting hulk after
being withdrawn in 1952. Geoff noted
the unusual font on the tram lettering,
but does not say what it is. Fortunately,
there are those who know more than |
do, and suggest that it is Trade Gothic
next soft rounded heavy compressed.
David Viewing and Donald Pocket write
on making a 3-D of Active, later known
as Locomotion No 1. Simon Duhamel
describes the coke wagon on the Nord
Railway, bound for the steelmaking
furnaces of Lorraine. John Horner tells
his Gauge 1 history, starting with the
GWR ‘County’ made by Alan Curtis.
Chris Ludlow tells of a marvellous
model of a marvellous prototype, in
the form of an Aster Chapelon ‘Pacific’.
They were first introduced on the Paris-
Lyon in 1908. Good, but not much of
an advance on their outmoded sisters.
The Chief Engineer Andre Chapelon
was given the task of improving them.
His design improvements were such
that he could nearly double the power
out, and people began to take notice.
The Chemin de Fer du Nord ordered
twenty to be rebuilt, and later, twenty-
eight originals. It is interesting to note
that Andre Chapelon never built a new
engine, all his formidable reputation is
built on rebuilding engines. The SNCF
once obtained a speed of 108 mphon a
test train. A photo shows their incredibly
fussy appearance hung about as it is
with piping, control equipment, various
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domes etc, there is scarcely a space

of plain boiler cladding to be seen,
photo 1. Reverting to the mundane,
Tref Willingham makes a 3-D printed
BR standard 20-Ton brake van, from a
design first aired in 1950. The design
work of converting to G1 dimensions
took 75 hours at the computer, but
that excludes anything ‘additional’,

so including a basic ‘box, artwork
preparation, and testing, would amount
to £5,000 - £7,500, amounting to about
75 calendar days. In monetary terms,

a cash expenditure of less than £25
included paint and wheels. 131 individual
parts, the basic structure being of only
25 parts. Ken Toone wrote of a Gauge 1
Cass 86 Inter-City express locomotive,
and its train of BR Mk 2 coaches.

Michael Harris’ book, BR Mk 2 coaches
contains all the detail necessary. Areally
rare model, genuinely so on the Big
Railway, and was a model of Test Coach
Iris, as preserved on the Ecclesbourne
Railway. There is a book on the Derby
Test Centre, including this vehicle,
which began life as Derby Lightweight
DMU in 1956. Another rare vehicle is
the Ozark Velocipede, available as a kit,
says John Robinson. It is nominally over-
scale but discreetly placed in a display
or as part of the lineside furniture it
could play its part. Henk Wierenga
discusses his alcohol problems. Not
involving his personal health, but to

his locomotives. Poor steam raising
capacity is often caused by excess air at
the wicks. Too cold and not much steam
is generated, and the fuel consumption
is high. Experiments with his Aster
BRO1and BR62 as well as ‘Reno’,
belonging to a friend, showed this to

be a major cause. W. www.gimra.com
The Firth Park Monorail. Having a part-
completed locomotive in my garage,
what better to do than start a new
project to distract myself? It began
over Christmas when | conceived the
idea of a monorail in my basement
workshop, and how it may be achieved.
It could be used for transporting

heavy items, including myself, for
when | was not too well, and help me
keep up with my radio activities and
keep in contact with my fellow radio
amateurs. At this point, Deborah
expressed doubt, since my efforts to
date have been lightweight, not to say
flimsy. Sometime after beginning the
project | found a similar model by an

Photo 3: Hit & Miss engine courtesy of Nigel Bennett,4817.
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CLUB News

How lo...

Build a radio

Mensa member Geoff Theasby shares his
passion for amateur radio - and his tips for
anyone interested in getting involved

ne of the many

7 , aspects of achieving
. O / domestic harmony

" is always knowing
‘where your partneris. In the
‘world of amateur radio, this
translates to ‘not down the pub,
consorting with unsuitable
people or standing ina cold and
‘windy field in support of some
team activity or other’. No,
he/she is in the basement/loft/
shed and not sprawled in front of
the television, getting underfoot.

(

Knowledge about amateur
radio among the general UK
public s lacking, which is odd
because in other countries it is
widely understood, and so are
the services that users provide.
For instance, did you know that,
here inthe UK, there is a
network of stations willing to
assist with communications,
supporting the civil powers -
something that began after the
east coast floods 0f1953.

Amateur radio has been a
distinct occupation for more
than 100 years, through the
interwar period, when it was
widely popular. Then later,

HOW TO BEGIN?
l Join a club! Radio amateurs
by the very nature of their

choice of activity tend to be
solitary people, yet there is
immense benefit to the tyro in
being able to discuss technical
problems with more experienced
practitioners. Subscribe toa
‘magazine - much can be learned
from the discussions and articles
within. The Radio Society of
Great Britain's house magazine,
RadCom, is a world leader in the
quality of its technical writing,
plus the society represents the
UK at international conferences.
Back numbers of its publications
can build a considerable library
yet, conversely, sell for very litfle,
ifat all, on the open market.

There are many aspects of this
‘hobby - voice, television,
computers, radio astronomy, etc.
And, while some enthusiasts
collect performance certificates
in contests on the air, others
prefer to make small items of
ancillary equipment as the
building of a radio station using

Geoffon the J

airwaves from
his Fadio szau?/

modern techniques is or built.  made a shortwave

TRY IT OUT
| 4 There are many capable

receivers on the used
‘market. If you want to transmit,
you must take a technical test
and be certified by the UK
government to be a suitable
person to operate such a device
safely. Get some practice by
listening in first, and find out
which frequency bands and
‘modes you prefer. Try out
someone else’s equipment
under supervision, if necessary:
Aerials are fun and cheap to
‘make: inside, in the loft or in
the garden.

If you must spend large
amounts of ‘wonga’, there are
high-grade receivers costing
upwards of £10,000.

However, yesterday's
state-of-the-art equipment is
today’s ‘bargain’. Although the
term ‘amateur’ may suggest an
inexpert approach, the ranks of
the senior, well-qualified people
who share this hobby contain
‘many who take their day job
‘home with them at the end of
the working day and don’t
become jaded by it. These roles
include radio astronomy and
computer software. Once, on a
visit to Jodrell Bank, my friend
told the lecturer that I had built
a radio telescope in the garden.
‘The speaker was most interested
to meet an enthusiast, rather
than those who try to bluff their

Hansa way through a conversation.

MEMBER

Citizens Band (CB) in the 1970s
created a greater knowledge of
radio communication. Covid-19
restrictions then had little effect
on many of us as we retired to
our separate basements/lofts/
sheds for the duration, chatting
to fellow enthusiasts via radio.

‘YOU CAN MAKE A
TINY TRANSMITTER
OR RECEIVER FOR
JUST £1°

A serviceable workbench like Geoff's will be a necessity

Photo 4: Fame!

Irish gentleman in YouTube, on ‘Way
Out West'. He used the same rail as

| did, 5mm x 50mm mild steel plate,
and running on the edge. No need for
balancing as it will be a suspended
design, and any lateral bending
movement will be absorbed by the
track. There is clearance at the fixing
points for the passage of a vehicle.

| began with the track, measuring

the distance between joists in the
basement, transferring themto a
length of steel and then drilling holes
at precisely the wrong locations. The
rails are butt-joined end-to-end with
flush fishplates at the joints, held
together by socket grub screws within
the metal, flush with the surface (so far
as | am aware, this is a unique method
of assembly). As with all monorails,
provision of a points mechanism is
difficult, so end-to-end or continuous
running is usually the practice. | intend
driving it by an electric motor, when

| have worked out the details. | had
bearings to hand, but with a large bore.
Quickly made sleeves, using acrylic
rod on aluminium bore, dimensions
established by trial and error, a
runner test is shown in photo 2.

Nigel Bennet, Leeds Lines newsletter
editor, for Leeds Society of Model
and Experimental Engineers, sent

becoming difficult for those
outside the industry to match.

@) T NEED NOT BE
) EXPENSIVE
ol Thereis a feeling by
some that this is an expensive
pastime, but everything is
expensive if you choose to
make it s0. In fact, whilst you
can spend thousands, you can
makea tiny transmitter or
receiver for just £1. Kits for
simple transmitters and
receivers can be bought used,

transmitter using a pre-built
circuit board made in rural
India. I'built it into a cabinet,
bought for £1 at a radio rally, and
it worked very well.

I currently use a well-
regarded Japanese transceiver,
which I repaired, and find it a
joy to use (a transceiver isa
combined transmitter and
receiver in one case). I have built
power supplies, noise filters,
electronic clocks and test
‘meters. | am currently
fabricating an ‘impossible-to-

buy’ electrical plug for a radio ARE YOU =l TS FUN

Irepaired, which will enhance AN EXPERT? g What do we talk about?

theease of use for theoperator.  Could you describe @ ¥ Well, the same things you
toalaypersonhow talk about with your friends

) SOLDER ON!

Learn how to solder. You'll
@_ improve with practice.
When making products like the
above plug, a bad joint can be
hard to find, and good soldering
is vital for success. There are
electronic kits, costing less than
£10 - LED flashers, clocks,
sirens, simple transmitters,
amplifiers, etc. - available via
Amazon and magazines.

to get started in
your own area of
expertise? It could
be anything from
painting to writing
computer code.

® Get in touch
(editor@mensa.org.
uk) and we might
ask you to help

us create a guide
for IQ.

‘when you meet. With the added
attraction that we have our
Tecent activities in that field, or
‘maybe they have contacted a
rarely heard station or had a
radio expedition to little-known
areas of the world. Some have
spoken to the International
Space Station using equipment
set up by local clubs in schools,
as part of the STEM initiative.
Its fun!

me pictures to be used as | wish in my
column, photo 3. Thank you Nigel!
Other Newsletter Editors please copy!
The Engineer, January, celebrates

its 170th Anniversary with a ‘legacy
issue’. Readers reflect on one of the
recent magazine profiles, that of Sir
Clive Sinclair, he of the first electronic
calculator, pocket TV, cheap Hi-fi

and that electric scooter. He was the
doyen of electronics enthusiasts,
often students, who appreciated the
cheap prices and the potential for
experimentation. | was one of them,
making the Stereo 60 amplifier, and |
cured the bad hum caused by routing
the 240 Volt mains wiring across
sensitive pre-amp circuitry. A major
article covers the small modular
reactor design currently being
considered, and the involvement

of the Advanced Manufacturing
Research Centre, working with the
University of Sheffield. Another
considers the technology of Formula
1and its need to be at the forefront
of design in order for drivers to

get the maximum out of their cars

in the teeth of competition from
their rivals doing the same thing

in their own way. Importing the F1
ethos into industry without losing
the enthusiasm or expertise of the

engineers to succeed is a particular
concern. The ‘other’ John Fowler
(i.e. not the one who designed the
Forth Bridge) is also featured. Lest
it be forgotten, this gentleman
invented the ‘two-engine’ method

of ploughing which relieved the soil
from being crushed and compacted
by the constant passage of traction
engines over it. This was very useful
in helping to drain the Irish bogs

and improve their productivity. His
company was one of several famous
(each in its own way) companies in
the industrial area around Hunslet
in Leeds. This engineer, who, it was
claimed, should be ranked with

the Stephensons and Brunels, as
one of history’s greatest, died at

the early age of 38 after a hunting
accident. To round off an excellent
publication, a feature on Sir Titus Salt
briefly describes how he proved that
industry could be both profitable and
humane. W.www.theengineer.co.uk
Bradford MES newsletter, the
January Monthly Bulletin, transcribes
Richard Pulleyn’s talk on railway
signalling, W. www.bradfordmes.

And finally, “As you're an engineer,
why are you so dumb about
prototype technology?” “l don’t

use it, | just design it.” @
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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

TOOLS AND MACHINERY
Myford Super 7, 3 and 4 jaw
chuck, on stand, ready to
use, £1250. Clark horizontal
band saw, 6” with spare
blades, £75. Tel. 01246
277357. Chesterfield.

Vertex Dividing Head,
Vertex Tailstock, Vertex 3
x100mm dividing plates,
Vertex Morse Taper, all in as
new condition £325 Private
Sale. Tel. 075499974 33.
Beeston, Nottingham.

20 Arc-Eurotrade CCMT
060204 TiN carbide inserts.
Two packs of 10 CCMT
060204 TiN coated carbide
inserts. Bought from ARC

a few years ago, but not
suited to my little lathe.
Price includes tracked

48 Postage £12.5. Email:
MEW@wisty.net

Faircut lathe. Needs TLC,
motor works, chuck turns
etc. Delivery may be
negotiated for extra cost.
Contact for more info,

pics, video call. Lots of
accessories/tools etc. £150.
Grantham, Lincolnshire.
Email: Ceking@hotmail.
co.uk.

R8 Boring Head 1 3/4”
Diameter. R8 shank boring
head 1 3/4"diameter
complete with adjusting
hex keys and 7 x 3/8"boring
bars, mostly used. In good
working condition and
boxed. Can post at cost to
buyer. £50. Rainham Kent
. Email: stevew49@live.
co.uk.

Myford Super 7 MKI1.
Myford Super 7 MK1, on
cabinet stand with drip tray
and raising blocks, imperial
graduations with clutch.
age related flaking paint

and has a repair to the belt
cover. 240 Volt operation.
Additional accessories
available if required at
negotiable cost. £440.
Warrington. Email: dcjg1@
btinternet.com.

Rotation casting machine.
For resin casting. Only used
for one job and now need
the space. Fully working, so
the arm rotates or swings
depending on how it’s set
up and the platform rotates.
Speed of all movements
are easily adjustable and
the machine is on castors
so easily moved for storage.
Open to offers. £500.
Surrey / Berkshire. Email:
bfemailmessages@gmail.
com.

MODELS
71/4 diesel locomotive SAR
shunter 526, ride in style.
Kubota 7hp single cylinder
diesel, hydrostatic drive.
Excellent condition. Includes
2riding cars $11,000 ono
Photos on Clare Valley
Model Engineers web site.
Tel. 0417859659. Clare,
South Australia.

www.model-engineer.co.uk/classifieds

FR E E Private adverts

PARTS AND MATERIALS
Peter Heimann month
going Clock. Part
built, all brass: plates,
wheels, pillars, barrels
made. Full set of ball
races. All drawings
and instructions
included. Abandoned
project, £275. Weight
8kg. Tel. 01525
872675. Toddington,
Bedfordshire.

Conway 3.5 inch Cylinder
Castings and other
machined parts. Castings
and materials fora 3.5”
‘Conway’ locomotive.
The GM cylinder castings
have not been touched
and are ‘as new’. Prefer
collection (because of
weight) but will also
consider shipment

by courier at Buyers
expense. Please PM

for further info. £450.
Tel: 07876532011.
Wokingham. Email:
ianturneresq@hotmail.
com.

Boiler water gauge
Stuart Models. Old but

|

iy
r*'!.'-
‘h:.l

still in original packaging
Still on sale by Stuarts.

Part # 34-50-71232 3/16”
glass, 14"*32 thread

£20. Tel: 07526473230.
Cheshire. Email:
duncanwebster26@gmail.
com.

MAGAZINES, BOOKS AND
PLANS

Mini Lathe Tools and
Projects Book. Softback
Workshop Practice Series
#48 by Dave Jenner £0.
Tel: 07526473230. Email:
duncanwebster26@
gmail.com.

WANTED
Wanted: Plans for Durham
and North Yorkshire steam
engine. Hello, I am looking
for plans for a Durham
and North Yorkshire
steam engine. Email:
dommarchand39@
yahoo.fr.

Midland single. Wanted,
castings for Martin Evans’s
Midland single, Princess of
Wales. Machined or nor not.
Good prices paid. Email:
canonianh@gmail.com.

el =L D - T i S I |
| FREE Max 36 words, plus phone and town - please write cearly || WANTED || FOR SALE |
| Phone: Date: Town: |
| Adverts will be published in Model Engineer & Workshop. st st 1o MERW FREE ADS, clo Nel Wyat, Kelsey |
The information below will not be published in the magazine. y
Name Ore nell wym@kaheymuk
Add Mwupesdthls'wmmaweptame
| ress ... Adverts will be placed as soon as space is avallable |
R ; X Terms and conditions
PLEASE NOTE: This page is for private advertisers only. Do not submit this form if you
B are a trade advertiser. If you wish to place a trade advert, please email
| e Postcode ... Fiona Leak - flonaJeak@kelsey.co.uk |
Mobile D.0.B. By supplying your address, emadl and telephone number, you agree to receive
communications by post, email and telephone from Kelsey Media and other relevant
| Email address ; mmmmm.vmoouorm:nmhemmm |
from: Kelsey Media |_JEmail [ IPhone [ IPost
Do you subscribe to Model Engineer & Workshop? || or other relevant 3rd parties (_JEmail [ JPhone [ JPost
Lo - - -

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. Some forum ads

may be used on this page if space allows.
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THE ULTIMATE COMPANION
FOR RAILWAY MODELLERS

SILVER LINK MODEL RAILWAYS VaL2 £2

THE GUIDETO

Step-by-Step Secrets for Model Railway Success

Take your modelling skills further with The Guide to Model Railways.
Inside Vol. 2, you'll find expert advice on baseboards, wiring, DCC, scenic
detailing and electrification — plus an inspiring 365-day layout build.

Secure your copy today and start creating the layout
you've always dreamed of!

— ORDER YOUR GOPY TODAY

VISIT shop.kelsey.co.uk/BZGMR2
CALL 01959 543 747 & QUOTE BZGMR2

See website for terms and conditions and our privacy policy. Customer service hotline is open from 8:30AM - 5:00PM.




MODEL ENGINEER

WORKSHOP

THE LEADING MAGAZINE FOR HOBBY ENGINEERS AND MODEL MAKERS

To advertise please contact Fiona Leak
Email: fiona.leak@kelsey.co.uk

ALWAYS
IN STOCK:
Huge range of

MedelFixings. ce. uk

miniature fixings, also the home of ModelBearings.co.uk
inc Metric, UNC, UNF, . Taps, Dies & Drills - Adhesives - Materials
BSW, BSF & BA « Engine & Miniature bearings - Circlips, etc. etc.

Tel/Fax: +44 (0)115 8548791 Email: info@modelfixings.com

webuyanyworkshop.com

Re-homing model engineers’ workshops since 2018
It’s never easy selling a workshop that has been

carefully established over a lifetime. h
s | will buy your workshop so you don’t have
——— to worry about finding a new home for much

— loved workshop equipment & tools.

Complete home
Workshops Purchased

Essex/Nottinghamshire locations
Distance no object!

Tel: 01507 529573

Uit 6 Forge Way, Cleveland Trading Estate
. Darfington; Co.Purham. DL12PJ
Metals\for Model Makers
Contact us for-Copper, Brass, Aluminium,
*= 7Steel, Phosphor gronze, etc.

Te: Mike Bidwell

PHONE 01325 381300
Er e 01245 222743
m: 07801 343850
bidwells1@btconnect.com

Please email photos to
andrew@webuyanyworkshop
Alternatively WhatsApp photos to 07918 145419
Or to discuss selling your workshop,
please call Andrew on 07918 145419
All equipment considered: Myford, Warco, Chester, classic British brands, etc

sarik hobbies

Biggest

Huge range

Aviation Classics
— Monthly

aircraft of
WWiIl to the
Cold War,
brought to
life. Aviation
Classics
Monthly
delivers expert
features,
rare archive
photos and stunning
commissioned art - plus an 8-page gatefold
poster cover in every 88-page issue.

Subscribe today!

- ‘ shop.kelsey.co.uk/aviation-classics-magazine

-

Telephone Order or Shop Online
Order Line 0208 969 3034 www.hafixs.co.uk

Please Reference WAPR26 when placing your order

AF|

Professional Glue

High Performance Glue, long shelf life, economical to use, remarkable strength,
resists water, oil, grease, supports temperatures and suits most materials.

STEAMWAYS
ENGINEERING LIMITED

LIVE STEAM

LOCOMOTIVES
FROM O GAUGE TO 10%” GAUGE _

Steamways Engineering Limited builds working live steam
locomotives from Gauge ‘0’to 10 4", Traction Engines up to
4" scale and stationary steam and launch engines -
all to a high standard,

We also complete unfinished projects, finish paint and
hand-line them.

The renovation and repair of steam models is sympathetically
undertaken.

To assist you complete your own projects, we manufacture
individual parts to order including supplying a range of fully
certificated and EC PV Regulations compliant silver-soldered

copper boilers up to and including 5 inch gauge.
Visit our Website
www.steamwaysengineering.co.uk
email us on info@steamwaysengineering.co.uk

or telephone us on 01507 206040 with your
requirements for a no-obligation quote or discussion.

Steamways Engineering Limited
Dovecote House, Main Road, Maltby le Marsh, Alford, Lincs.LN13 0JP

Call: 01507 206040
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9"GAUGE WAGON KITS Phone: 01628 825070
Kits start from around £470

See our website or call
for full details

BR/LNER Brake Van o> _— Banana Box Van

5 Plank Wagon - PPN 7 Plank Wagon

Visit www.17d-ltd.co.uk
W H E E Ls for latest prices & stock & N 7t

} 8 Spoke Wagon
} Wheels

170 MiniaTuRES

Machined Axle Boxes & Bearings
in5" & 7%4" gauge

Bogie Kits in 5"
& 7%" gauge

Plain Disc
Wheels
in5" &
7%" gauge

5" gauge 3 Hole Disc Wheel. Narrow Gauge Wheels
with profiled face in5" & 7%" gauge

MINIATURE RAILWAY SPECIALISTS
LOCOMOTIVES, ROLLING STOCK, COMPONENTS

CNC MACHINING SERVICES
www. 17d-Itd.co.uk 17D Limited, Units 12 & 13 Via Gellia Mill, Bonsall, Matlock, Derbyshire, DE4 2AJ




POLLY MODEL ENGINEERING

POLLY J MODEL For all your Model

Engineering Requirements
k& Extensive range of parts: # =
%\yf, ﬁ I pressure gauges, injectors, L T‘a

steam valves, superheaters,
‘ lubricators, oil cans,
S‘ _ transfers, spanners,
taps and dies, draincocks
, nuts and bolts etc. ; E /]
, 5 : - S
‘ﬁ‘ﬁ“ 4&% Stationary Engines and Locos
- Orders welcome via 7 gl?
T & o

Website
Telephone or Email!

B it 203 Via G i, Tel 44 01115 9736700
Unit Via Gellia Mills, el:

2 [N _ -
Bonsall, Derbyshire, Finduson [l

DE4 2AJ, United Kingdom sales@polly-me.co.uk



