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elcome to the latest edition of World of
WModel Engineering: This is the 6th edition

of this title which is published approx.
every two years. Stan Bray wrote the first issue way
back in the mid 1980’s as a “one-off” publication but
he received so many requests for a follow-up that it
was decided to produce another issue after a
couple of years. And, guess what! He was
inundated with requests for yet another issue! And
50 began what has now become a tradition which
looks set to continue.

Unfartunately Stan has now decided that he
would like a rest from the pressures of writing an
entire magazine on his own and is all set to enjoy
his favourite hobby of model engineering at his
leisure. | am sure that all his friends and fans will
understand and hope that he may now enjoy his life
of “retirement” for a long time to come.

When | was asked to take over from Stan for
this edition | knew that | would be unable to follow in
his footsteps and write the entire issue myself,
especially in the short time scale that was available!
So | persuaded some very good friends to
contribute some of the articles which appear in
these pages. | would like to thank them all for their
invaluable help and “burning the midnight oil” on my
behalf.

During my time as Assistant Editor to Laurie
Lawrence and Ted Jolliffe on Model Engineer, |
realised that there was always a demand for help
and advice from the beginners in this habby of ours
and | hope World of Model Engineering No.6 will
help them in some way and encourage more
newcomers into the hobby.

Obviously there is not enough space in one
issue to cover all the different fields of model
engineering properly, so | have tried to give a “feel”
for some of the more popular subjects and have
introduced a few new ideas which may appeal to
new model engineers in these times of “short cash
flow”", Smaller scale models do not require such a
large outlay for materials and can be made on
smaller lathes and so on.

| have incuded a couple of projects to make for
the lathe which may give the beginner something to
“get his teeth into” and will make useful additions to
the workshop. The small water tube boiler is an
easy entry into boilermaking and will run various
small engines such as the Crosskill's engine which
is also included. With a little “light reading” from the
Armchair Model Engineer and the description of
building H.M.S. Warrior and a short history of Stuart
Turner, | hope you will find issue enjoyable.

| wish you all good medelling and, who knows,
we may yet see your models at the Model Engineer

Exhibition in the future. : w
Pk e
T

Published by Nexus Special Interests Lid 7
Nexus House Boundary Way, Hemel N
Hempstead, Herts HP2 7ST. g & l‘,’:_u A
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NEW AND USED MACHINE TOOLS,

machine tool accessories and measuring equipment
suitable for light industrial use and amateur use.

We hold a large stock and can normally offer the
following models from stock:

Colchester Bantam, Student and Chipmaster Lathes,
Myford, Boxford and Viceroy Lathes
Tom Senior, Centec and Elliott 00 Omnimill Milling Machlnes
New CT 918 Lathes and accessories
Our accessories include: Rotary tables, dividing heads, milling chucks,
collets, etc., and a wide range of inspection equipment including Digital
and vernier calipers, clocks and bases, micrometers, surface plates,
height gauges and much more.
Telephone today for our latest list or better still come and see us.
Open: 9am-5.30pm Monday - Friday
9am-12 noon Saturday
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THE EVER
POPULAR

UNIVeRSAL

METAL BENDER

The "Universal” comes ready-to-use with an assortment of
mandrels, grooved bending rollers and instructions. This
unique tool has many applications in the world of the
model engineer and will bend tube of 4, 6, 8, 10mm solid
bar up to 10mm and strip 40mm wide and 4mm thick
(3mm on right-angle). Now available in fitted case for only
£62.50 complete,

Here are some examples of the Universal’s versatility.

—= D=l
38

f u
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[ Piease send me EN = Qry SPECIAL
| [ Universal metal bender c/wcase  ........... | OFFER!
QTy I :
ADpress will supply existing owners with
| [l'Caseomly ., 0N o st | case only on receipt of cheque or postal
lenclose cheque/PO.for& ___ made payable to ADpress. order for £12.25 inclusive of p and p and VAT. |
| Name | | ADpress, your mail order specidiist.
Aotelt Personal callers welcome.
| ess | . ADpress, 3 Laurel Close, Furnace Green,
Crawley, West Sussex RH10 6QE.
|_ADpless, 3 Laurel Close, Furnace Green, Crawley, West Sussex RH10 6QE. _] .

Model Engineer
Published Fortnightly £1.50

Model Engineer is the world’s longest established hobby magazine,

It first appeared in 1898 and has proved to be a continuous source of
pleasure and enjoyment worldwide throughout its 96 years. Catering for the
practical model engineer, as well as the theorist, every aspect of the hobby is
covered in meticulous detail. '

MOD?h GREAT MA‘gﬁtzltL\LEﬁ'uissed

A BALL

Tumane AN, Model Engineers’ Workshop
o Published Alternate Monthly £2.60

b

ﬂg?ﬁ,‘{ﬁ An entirely practical magazine designed to help the amateur machinist get the

best from the tools and equipment in his home engineering workshop.
Each issue contains drawings and instructions on how to make tools and perfect
their metal finishing techniques.

Clocks
Published Monthly £2.40

Clocks is the magazine for horological collectors and restorers.
Regular features by the finest horological authors include information on
- restorations, historical data, construction, auction news, books, sundials,
clock quest : watches and barometers.
AR The beautiful colour photography makes Clocks a collectors item in its own

W right.

Pplus

Available from all good newsagents, model shops and by subscription - for full details
Telephone 01737 76861 | and ask for the Subscription Dept.
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WHAT IS

The world of model
engineering covers a vast
range of subjects and this
must surely make it one of
the most appealing of all the
practical hobbies ...

Engineering may not bring an

immediate response as to what sort of
hobby it may cover. So, for the newcomer to
the haobby (and maybe for some of those
already taking part!), | will endeavour to
explain what the model engineering hobby
is all about.

For the uninitiated the words Model

The Collins dictionary definition of the
word 'model' is given as "a representation,
usually on a smaller scale, of a device,
structure, etc." | think this sums up the word
‘'model' quite well in the context of the hobby
modeller. Generally-speaking, the hobbyist
will produce a likeness of a particular
subject in a different scale. Usually the
scale chosen makes the model to a smaller
size than the prototype item in question and
the reason for this is because the prototype
is normally too big to be carried around or to
be put on a table for display or
demonstration purposes..

In industry it is normal practice to design
a subject on the drawing board or a
computer and then to have a small scale
model made to prove that the original
design will look right and actually work
before going into full size production. It is
much cheaper to build a model and sort out
any problems at that stage than it would be
to build the full size item and correct any
errors that may come to light.

People who build models for pleasure do
so for a variety of reasons. Some may take
delight in making an accurate replica for
their own enjoyment, while others may just
enjoy using the machinery and tools
involved in the process. If the model is
made as a working replica many modellers
gain a lot of pleasure and satisfaction from
using it and seeing it perform just like its full
size original.

So much for the 'model' part of our
hobby title. What about the 'engineering'
part? The Collins dictionary definition of the
word 'engineering' is quite lengthy but | think
this shows just how diverse engineering can
be as a subject: "engineering - the
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MODEL
ENGINEERING?

Using the tender hand pump to top up the boiler water level on a live steam, spirit fired Gauge '1' [N

Patriot 4-6-0 Lady Godiva.

5" gauge (2'/2" scale) narrow gauge locomotive to the "Sweet Pea" design.

profession of applying scientific principles to
the design, construction, and maintenance
of engines, cars, machines, etc.
(mechanical engineering), buildings,
bridges, roads, etc. (civil engineering),
electrical machines and communications
systems (electrical engineering), chemical
plant and machinery (chemical

engineering), or aircraft (aeronautical
engineering)."

| think most people tend to think of
engineering in terms of the mechanical
applications, those that involve the use of
metals rather than wood or concrete etc.,
and indeed quite a large proportion of
model engineers seem to work in the

i



various 'metal' fields of locomotives,
engines, tools and the like. But the use of
other materials such as wood (in horse-
drawn vehicles for instance) and brick or
concrete (in buildings or bridges) also come
under the heading of engineering. Many
other materials such as plastics, glass,
water and hydraulics can also be used in
engineering. The combinations are endless.

MODEL ENGINEERING
AS A HOBBY

There is a vast range of subjects which the
model engineer can choose from. The
following is intended as a brief introduction
to some of the more popular branches of
the hobby, separate features in this issue
will provide a more in-depth look at the
subjects and proyide more information.

Railway Locomotives

Without doubt one of the most popular
branches of the hobby is that of model
railway locomotive building. Whether they
be steam, electric or internal combustion
types the railway locomotive has a lot to
offer in modelling terms. Designing, building
and running models of railway locomotives
can become a most absorbing pastime.
There is tremendous scope for research into
the history of the prototype as well as
searching for details of a particular engine in
order to make the model as accurate as
possible. Experimentation and development
of new ideas using modern materials can be
very rewarding.

Railway locomotive models can be built
in a large range of scales to suit the
workshop facilities and funds available.
There are many clubs and societies around
the world where help and advice from many
years of experience is readily available. The
smaller scales offer the facility to run
prototypical trains with proper carriages and
goods rolling stock, whilst the larger scales
enable the driver to sit behind his
locomotive and haul trains of full size
people.

Traction Engines

This is another very popular branch of the
hobby and it contains several types of
engine. Some engines were built to provide
power for farm implements, sometimes to
haul loads across fields and also to drive
machinery such as threshing boxes.
Portable engines were designed to provide
an essentially static source of power for
machinery. They could be moved from
place to place on their own wheels but
needed the assistance of a tractor efc. to
tow them about. Ploughing engines had
large drums of steel cable mounted beneath
their boilers and were designed to haul
ploughs or drainage implements across a
field.

Road locomotives, as the name
suggests, were designed to haul loads or
trailers on the public roads. Strictly speaking
the term 'traction engine' refers to this type
of engine. They were capable of pulling
enormous loads when required and many
different types of vehicle where built
including tractors and lorries. A specialised
form of road vehicle was the Showman's
engine which was used to haul fairground
rides from site to site and also to supply
electrical power from its generator to drive

8

Details of the motion work on a Stuart "Victoria" horizontal engipe built by Norman Phelps.

the rides.

As with railway locomotives, traction
engines may be built in a range of different
scales to suit the modeller's requirements,
from table top showpieces up to half size
models capable of doing 'real’ jobs of work.
Many model engineering societies have
groups of people interested in traction
engine modelling.

Stationary Engines

Many different types of engine fall under the
heading of stationary engines. They may be
driven by steam, hot air, gas, petrol, diesel
etc. Some were designed to power static
machinery like water pumps or generators,
some were built to drive workshop
machinery, whilst others were used to
power aircraft, boats, cars etc. Those
engines which ran on fuels like petrol and
diesel are normally referred to as I.C. (or
internal combustion) engines. Many fine
examples of stationary engines have been

built and there are a few steam and I.C.
engines which are actually used to provide
the power in some model engineers'
workshops.

Again, there is quite a large range of
scales to choose from, including table top
models and going up to quarter or half size
engines which may supply power for other
items.

Horsedrawn Vehicles
and Fairground Models
This is one area of model engineering which
uses wood as the primary material for
construction. Many types of horsedrawn
vehicle were built and they covered wagons
for hauling goods, various types of coaches
for carrying passengers, and military
vehicles for carrying guns and equipment.
Models of traditional fairground rides and
equipment are also quite appealing and
usually take the form of working models.
The large size of the prototypes often
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Horsedrawn vehicles - a coal merchant's dray.

means using a scale which will produce a
manageable model which can be
accommodated on the table top. Ferris
wheels, gallopers, cakewalks, and so on
make beautifully intricate models which can
often take many hours of research and
construction time.

There are many model kits available for
constructing horsedrawn vehicles and some
fairground items, as well as several plans
for building from scratch. There is a
reasonable number of specialist traders who
can supply most items required for this
branch of the hobby.

Model Trams and Tramways

This is a branch of the model engineering
hobby which encompasses several
disciplines including metalwork, woodwork,
glazing and electrical work. There are many
different prototypes to model, ranging from
the traditional trams of bygone days up to

World of Model Engineering 6

the more recent trams which are now being
built to supplement the public transport
systems of the nineties.

Tram models generally tend to be built to
scales of 4mm, 7mm and %" to the foot. The
larger models certainly require model
engineering skills for the power bogies and
chassis components as well as
woodworking skills for the bodyworks.

Model Boats
Some boat models may be classed as
model engineering items. The most obvious
ones are the steam powered craft with their
steam boilers and engines. It can also be
very rewarding to make one's own internal
combustion engine to drive a model boat.
There is even the possibility of constructing
a steel model of a steel ship if the modeller
has some sheet metal working skills.

Once again there is some support from
the model trade who can supply drawings,

castings and materials for the boat
modeller.

Clockmaking

Another absorbing branch of model
engineering is the making of clocks and
timepieces. Normally made to full size in
terms of scale, clocks have been made for
centuries using engineering materials and
techniques. It is only in comparatively recent
times that electronics have taken over as
the driving force in many timepieces. The
craft of clockmaking involves the use of
many techniques which may at first sight
appear to be against the accepted rules of
the engineer. Spindle bearings running in a
tapered hole are a case in point but there
are several good reasons for working in this
way. Many of the clockmaker's methods can
have a place in the model engineer's
repertoire and may sometimes provide the
key to overcoming some difficult problems.
There are many different types of clock,
including the well known grandfather clock
(which is more correctly referred to as a
longcase clock), mantle clocks, carriage
clocks, skeleton clocks, regulator clocks and
so on. Clockmaking can be a fascinating
hobby which can even prove to be quite
useful if one becomes involved in
restoration work.

Workshop Toa} and Equipment

The making of workshop equipment and
tools can provide a lifetime hobby in itself or
it may just help to improve the modeller's
own workshop. An/enormous number of
articles and books'have been published on
this subject. There are many plans and
castings etc. available from the Trade to
enable the modeller to build almost anything
he may require, from a lathe or milling
machine right down to hand tools and
measuring equipment.

Some people may build a perfect scale
replica of a particular lathe etc., while others
may wish to build a lathe with which to
make other models. The question of scale is
usually determined by whether it is to be a
scale replica or if it is to be a working tool, in
which case it will be made to full size
proportions.

Making one's own tools and workshop
equipment can prove to be very beneficial in
financial terms but it should be remembered
that the time spent making the tools
shortens the time available for making the
models!

WHAT YOU WILL NEED

Tools and Equipment

The workshop equipment and tools required
for making models of engineering
prototypes obviously depends on the scale
and type of the model being built but
essentially it comes down to the same
basics. As far as machines are concerned,
the most essential item would be a lathe,
the size of which will be dictated by the
scale of the model. For instance, model
locomotives of 7mm and 10mm scale can
be produced with small lathes such as the
Unimat or the Cowells. 2'/2" to 5" gauge
locos need a lathe with a bigger swing and
the Myford, Hobbymat and Warco machines
of around 3'/2" centre height will fit the bill
much better. For the larger locos of 7'/4"
gauge and above, lathes of 5" or 7" centre
height will be needed to cope with the larger
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A "Stent" tool & cutter grinder which has been
modified into a surface grinder.

This splendid 5" gauge private owner wagon by William Hall shows that there is
more than locomotives to be modelled in the railway scene.

cylinders and wheels as found in those
scales.

Whilst it is a recognised fact that the
model engineer will 'stretch' his lathe to the
limit (and sometimes beyondl), it is wise to
think carefully about the size of work to be
undertaken before purchasing an item of
machinery.

Two other items which are almost a
necessity are a drilling machine and a
grinder for sharpening lathe tools etc. A very
nice luxury would be to have a milling
machine of some sort. Whilst it is perfectly
feasible to use a vertical slide on the lathe
for milling purposes, a dedicated milling
machine definitely makes life much easier.
Probably the most useful milling machine
would be one of the vertical type, a lot of
operations can be performed with a range of
end-mills and a flycutter.

The normal range of hand tools, such as
a vice, files, hacksaw, measuring equipment
etc. will be needed, together with some form
of heating such a gas torch for silver
soldering etc.

Workshop accommodation

The size and scale of the model to be built
will dictate the size of the workshop. Many
of the smaller models can be built, quite
literally, on the kitchen table (always
assuming that one can get permission from
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the household authority!). Even the small
lathes can be mounted on a board which
can be clamped to the table but that may
not improve relations with the head chef! If
the kitchen table scenario is used the
modeller should be very conscious of the
need for cleanliness - something we really
all should do, even in a dedicated
workshop.

Many modellers have a workshop in the
house - in a spare bedroom or utility room.
This can be an ideal situation because few
rooms indoors will have the same problems
of heating and condensation that outdoor
workshops can suffer from. There is also
the added advantage of not being too far
away from the rest of the family or, more
importantly, the kettle and tea-making
facilities.

For the majority of model engineers,
however, an outdoor location in the garage
or a shed will be the only possibility. Here
there are benefits in terms of less noise
disturbance to the household, less of a need
for cleaning up after each session and the
ability to be able to leave set-ups in the
lathe or milling machine ready to be used
next time.

IN SUMMARY

It may be seen from the above that model

One of the most popular traction engine models is the 1'/:" scale
Alichin to Bill Hughes' design. A detailed construction article was
published in Model Engineer and it is also available in book form.

engineering as a hobby offers a vast range
of subjects for the modeller to choose from.
Indeed, several of the aspects may be
interrelated in some way and may be
combined to expand the scope of the
modeller's interest and abilities. It is
certainly not necessary to be an expert
toolmaker or whatever in order to enjoy the
hobby. On the contrary, it can make the
hobby much more rewarding if the modeller
can learn how to achieve something which
is not in his own field of skill or expertise.

Help is readily available from a variety of
sources. The model engineering fraternity is
a very friendly group of individuals and club
members and the greater majority of them
are only too willing to pass on help or advice
to those who ask for it. The model
engineering magazines and books are
invaluable sources of reference and
information.

There is very good support from the
model engineering trade who will supply
materials, drawings and good advice when
needed.

Probably the most important piece of
advice for the beginner to model
engineering is not to be frightened of having
a go. So, how about giving it a try and
seeing just what you may be capable of
doing. You never know, you might just
surprise yourself! i
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has gained in popularity very rapidly

over recent years, due partly to the
increased availability of good quality
drawings and castings, and also to the
emergence of specialised events catering
solely for model traction engines. This has,
in turn, led to the formation of clubs like the
Model Steam Road Vehicle Society, which
now enjoys the organisation of local area
groups where enthusiasts join together to
talk about and generally foster their love of
model traction engines.

The main advantage of building a
traction engine is that it doesn't require a
track to run on, in fact it can give great
pleasure without moving an inch! Just raise
steam, put it out of gear, open the regulator
gently, and admire the smoothly rotating
flywheel, the flashing rods, the tumbling
eccentrics; sit back and be fascinated by the
gentle exhaust beat in the chimney, to say
nothing of the wonderful smell of hot oil,
coal smoke and steam.

It is a fact of life that the term 'traction
engine' is used to describe most types of
steam road vehicle but, in fact, there are
many variations on the theme which | will
now do my best to describe.

The building of model traction engines

Variations on the theme !

We will begin with the smallest which is the
Steam Tractor. This was a small machine
built to a 5 ton limit under the motor car act
of 1905. Most of the traction engine
manufacturers entered this market, one of
the best known being Charles Burrell and
Sons Ltd who produced their Gold Medal
Tractor, named after their entry won the
premier award in the 1907 RAC trials.
Steam Tractors were capable of being

FOR THE N

driven by one man and
were quite fast on the
road. Because of this
they were favoured by
hauliers who
specialised in the
lighter loads. They
were invariably
compound engines,
with both axles sprung
and they were usually
fitted with rubber tyres.

Next in size comes
the general purpose
Traction Engine which
was a larger machine
of five to eight
"nominal horse power".
As the name indicates,
these engines were
used for any job that
might arise, but

principally for threshing
and other agricultural
tasks, not for
continuous road work.
The majority of traction engines were single
cylindered but most builders also made
compounds which, of course, were more
economical in terms of fuel and water.
These engines were generally more heavily
built than the tractors and, as they were
often working off the road, they were usually
un-sprung and retained their original steel
straked wheels which offered more grip in
slippery conditions.

Without doubt, the most magnificent
class of engine were the Road Locomotives.
Built primarily for heavy road haulage, they
were generally of heavier construction, with
stronger shafts and gearing and larger
wheels which were

invariably fitted with solid
rubber tyres.
Compounding was
usual, and belly tanks
were nearly always fitted
to allow extra mileage on
the road. Three speeds
were common, as was
the fitting of springs to
both axles. Many of

| these engines were built
for the travelling
showmen and they were
A4 fitted with a dynamo over
the smoke box, a long

{ canopy supported on
twisted brass rods
(olivers), lots of extra
brass work and a

Albert Sell chose to build something a little bit different with his 3" scale
Fowler R3 fen engine. The original was used on the Smiths Crisps potato
farms in the Norfolk fens.
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brighter paint finish.
The largest of all the
engines are the
Ploughing Engines.

You can even build accessories for your model traction engines, such as
the living van, tool van and water cart shown here with Tony Webster's 2"
scale Durham & N. Yorks. traction engine.

These beautiful machines were the
brainchild of John Fowler of Leeds and were
built to massive proportions to plough and
cultivate large areas of farmland fairly
quickly. They are immediately recognisable
by the large horizontal drum mounted
underneath the boiler. This drum held a wire
rope which was connected to one end of the
plough. The other end of the plough was
connected to a similar wire rope from a
sister engine on the other side of the field.
The plough was then pulled backwards and
forwards between the two engines. This set
up also proved ideal for dredging lakes,
rivers etc. The engines were invariably
compounds, although it is quite something
to hear a pair of singles shouting to each
other across a steeply inclined field.

Also under the umbrella term "Traction
Engine" come the steam roller and the
steam wagon. The Road Roller is basically
a traction engine having the straked wheels
replaced by smooth rolls. To enable it to roll
its total width, the front rolls were made
wide enough to go right across the front of
the engine and were mounted on a separate
forecarriage which was really an extension
of the smokebox. They were built to be
driven by one man and were generally
produced without a differential, so
negotiating corners was sometimes a little
fraught.

Steam Wagons were the last ditch
development of steam power on the roads
as the manufacturers fought in vain to
compete with the internal combustion
engined lorries. There were two basic
designs of steam wagon, the overtype and
the undertype. The first has its motion over
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Steam wagons like this 3" scale Atkinson make interesting models and are
always useful for collecting the coal and water at fetes and rallies!

the top of the boiler like a traction engine,
Fodens of Sandbach were the leading
manufacturer of these. The second has a
totally enclosed engine unit (like a car
engine) fitted underneath the chassis,
hence the term undertype. Sentinel of
Shrewsbury were the most successful
manufacturers of these. In their final design,
these waggons (Sentinel used two g's in the
word waggon) were remarkable vehicles
having an excellent turn of speed coupled
with an impressive load carrying capacity.
Who knows what might have happened had
the development of steam power been
allowed to continue to this day!!

Last but not least comes the Portable
Engine. | suppose, technically speaking,
this engine should have come first as it was
the fore-runner of all the others. The term
"portable" is a bit of a mis-nomer as in
general terms it was anything but! Incapable
of moving itself, it required at least two shire
horses to move it about, but nevertheless
was a very useful machine for most types of
farm and timber work. From the modelling
point of view, it is much easier to build as it
has no tender or gearing to make and no
steering either, the front axle being simply
pivoted under the smokebox and steered by
the horses that were pulling it. Because of
its inability to move itself, it has not proved
popular with model engineers, even though
it would be fairly quick to build, and there
are very few designs on the market.

Choice of scale
Having discussed the various types, you will
now be in a position to make up your mind
as to which type you would like to model so
the next question will be, in which scale
should | make it? Of course, there are many
factors which help to decide the scale you
have to use, and one of the first must be the
capacity of your machine shop, which often
simply means "what diameter will my lathe
swing?" A second important consideration is
the size and weight of the finished model,
very important when it comes to transport
and storage. For example, a 3" scale engine
will be about four feet long, two feet wide,
and weigh about two hundredweight,
something worth thinking about.
Performance also comes into the equation,
as you need to know whether you want to
pull loads of children or simply place itin a
glass case to be looked at.

The largest components to be coped
with on a tractor, traction engine, or road
locomotive, are the hind wheels. For
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example, they will be
about 10" diameter
ona 1" scale
traction engine or a
2" scale tractor,
about 12" dia. on a
2" scale traction
engine, and about
18" dia. on a 3" scale
traction engine. In 4"
scale they will be 24"
| dia. and also weigh
the thick end of half
a hundredweight!
However, most
suppliers these days
supply them cast on
size in aluminium or
fabricated in steel,
neither type requiring
to be machined. This
means that the flywheel or the final drive
gear will be the largest items which need to
be turned and these can easily be put out to
be machined if you are determined to build
the largest engine possible.

Now, what about performance? Of
course, the performance of any engine
depends to a large extent on the quality of
the workmanship put into it, so it is difficult
to say for certain but, assuming ordinarily
good craftsmanship, a 12" scale traction
engine will haul its driver quite happily and
on a good surface another passenger as
well. Likewise, a 2" scale tractor. However,
for serious passenger hauling, giving rides
at fetes or traction engine rallies etc., the
minimum scale is 3". One of these engines
will generally haul its driver and half a dozen
children without too much effort. Of course,
4" scale is better again!

Drawings and castings

So, with all of these facts in front of you it
shouldn't be too difficult to make the right
decision as to which type and scale. You
will then have to look at the various
suppliers of drawings and castings to see
what is on offer and, as a guide, | have

listed the major ones at the end of this
article. If you are very brave you could
always go it alone and scale down a full size
engine to make something different, but this
is a very hard way of doing it. | have a friend
who has done this several times and he is
building a nice collection of unusual
engines, all of them in 2" scale.

When you have decided on a model and
have obtained a set of drawings, the first
thing to do is to study them carefully to see
how the various components fit together.
Some models have had their construction
described in the pages of Model Engineer or
Engineering in Miniature magazines and it
would be worth obtaining the relevant
issues which would undoubtedly give you a
lot of help. Your next decision to be faced
will be where do | start?

Looking at construction

Unlike a locomotive, a traction engine
does not have a chassis as such but the
boiler, being the centre of the engine,
doubles as the chassis. So you can't put
very much together until the boiler has been
built. Therefore it is a very good place to
start but, unfortunately, not a very
interesting one. My own preference is to
start with the front end which comes
together fairly quickly and gives you
something to look at and spur you on. It also
breaks you into wheel building fairly gently
with the front wheels thus preparing you for
the more difficult rear ones later on.

Having completed the front end, the
boiler should really come next, then
everything else that you make can be fitted
to it and you will be able to see your engine
taking shape in a logical sequence. When
making the boiler, take very good care to
see that the sides of the outer wrapper are
parallel with each other and perfectly in line

_ with the barrel. Care taken here will be

repaid in full later on when you come to fit
the hornplates. On full size traction engines,
the hornplates formed the outer sides of the
boiler, but you will find that most scales up
to and including 3" will call up copper as the

5

A close view of the cylinder and motion work on the 3" scale Burrell 7nhp traction engine built by
Malcolm Saytch.
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A driver's eye view from the tender of the Burrell 7nhp traction engine constructed by Malcolm Saytch.
This hard working engine can often be seen hauling a trailer full of children at local events.

boiler material. This would not be suitable
for the hornplates and so these are made of
steel for its extra strength. They are usually
fitted to the boiler by rivets or screws
passing through hollow stays in the firebox
sides. As these horn plates carry all of the
shafts and gears of the engine it will be
apparent that they must line up perfectly
with the boiler barrel on which the cylinder is
fixed. Hence my comment above
concerning the sides of the outer wrapper
being parallel with each other.

With the front end, boiler and hornplates
fitted, you have a choice of direction in
where to go next. You can either stay with
the horn plates, fitting the bearings, shafts
and gears, or you can make and fit the
tender thus allowing you to see the full size
of your engine. |

Assuming that you are staying with the
bearings, a couple of words of warning will
not be amiss here. When marking out the
shaft centres on the hornplates be careful
not to make them too tight, otherwise when
you get your gears they may not fit and it is
much easier to build in a little clearance in
the beginning than it is to reset already
machined gears to take a few more thou' off
them. The same goes for the diameters of
the bearings. Don't make them too tight
otherwise, when you raise steam for the first
time, everything may seize up when it gets
hot. | know - I've done it! Having mentioned
gears, don't be put off by the need for gears
if you haven't got the necessary equipment
to make them. Unless you want the
challenge of actually doing it yourself, it is
easier and not that expensive to go to a
specialist gear cutting firm to have the teeth
cut for you. At M.J. Engineering we can cut
the gears for almost any model traction
engine, either machining them complete or
cutting the teeth when you supply the turned
blanks. This applies to bevels as well as
spurs and steering gears.

Now, with the centre of your engine
complete, | think that it is best o complete
the cylinder block and motion, and then you
will be able to see it work! The cylinder
block usually requires some fairly intricate
work but the best advice here is to take it
very carefully without any rush, checking
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and re-checking before you make a mistake
which you cannot correct. It is vital that the
bore and saddle are truly parallel with each
other in both planes and that the bolting
face for the cylinder cover nearest the
crankshatft is perfectly square with the bore.
Take care with the valve ports and make
sure that the slide valve matches
dimensionaly.

With a traction engine the motion is
always on show, so it is worth making a
good job of it. Gone are the days when you
could get away with fabricated eccentric
rods, standards are getting very high these
days and it is far better to machine
everything from solid.

When it comes to bolting the cylinder
block to the boiler, | always like to assemble
it complete with piston, rod, crosshead and
slide bars, all bolted together. Lay this
assembly on the top of the boiler and fit the
connecting rod to the crankshaft and to the
crosshead. You can then turn the flywheel
while adjusting the position of the assembly
so that everything runs freely. The block can
then be clamped securely and the boiler
drilled for the fixing bolts.

We mentioned the tender a little while
ago, so it wouldn't hurt to deal with that now.
Up to 3" scale this will probably be made of
brass as, in addition to looking good, it has
to contain coal and water which are both
corrosive substances. The manufacture
involves quite a lot of sheet metal work and
you will have to make some formers around
which to beat the brass. The area of the
water tank will be close rivetted and sealed
permanently with soft solder. The width of
the tender is critical as it has to slide nicely
over the hornplates and, as you do not
know the actual width of this until it is made,
the tender is best left until quite late on in
the construction of the model.

Making it look good

Painting and lining is one of the most
important features of any model as it is the
one that everybody notices first. A bad paint
job and an otherwise good model will not
merit a second look; on the other hand a
good paint job will make an indifferent
model look brilliant. Preparation is

everything, both in the surfaces to be
painted and in the paint itself. Spray the
paint if at all possible, using many thin coats
rather than a few thick ones. This will allow
the colour to build up without losing the
crisp detail of rivet heads etc. If you don't
own dedicated spray equipment, then it is
quite possible to spray your model using the
aerosol touch up cans from your local car
accessory shop. Use heat resisting paint for
the smokebox, chimney, and fire box sides.

Steaming up

Your first steam up should be made
quietly on your own or with an experienced
friend, definitely not with a crowd around
you. Take things very slowly with not too big
a fire so that you have plenty of time to
make adjustments, seal leaks etc. With
about 30 p.s.i. on the clock you will be able
to put the reversing lever forward, open the
drain cocks, and just crack open the
regulator and watch your pride and joy
ticking over for the first time properly under
steam. As your confidence grows you will
open the regulator a little more and see the
rods become a blur, but don't do this too
much as traction engines were never high-
revving engines. If you have already made a
driving truck, you can now couple it up and
take yourself for a ride around the garden.
At this point all your effort will have been
worthwhile.

It is possible to register your engine for
use on the road, your local licensing
authority will guide you here but | would say
that 4" scale is the absolute minimum
practical size for this, given todays density
of traffic. Remember that you are very
small and will be moving very slowly relative
to the vehicles around you. Having said
that, it is guite a thrill to drive an engine on
the road if it is nice and quiet.

| hope that this article will have whetted
your appetite to have a go at building a
model traction engine. They are very
rewarding to build and, as | have said
earlier, far less restricting than railway
locomotives. B

Trade suppliers

The major suppliers of drawings and castings
for model traction engines are:

M J Engineering, Manor Hatch, 638
Southampton Road, Ringwood BH24 1HE.
They supply drawings and castings for
traction engines up to 3" scale and a gear
cutting and machining service for all scales.

Live Steam Models, Unit 7, Old Hall Mills,
Little Eaton, Derby DE21 5DN. They supply
drawings and castings for traction engines
from 3" to 6" scale, including accessories,
machining and wheel building etc.

Jones and Bradburn Ltd., Braye Road, Vale,
Guernsey, Channel Islands GY3 5XA. They
supply drawings and castings for traction
engines from 2" scale to 4.1/2" scale, and offer
a machining service.

A.J.Reeves (B'ham) Ltd. Holly Lane, Marston
Green, Birmingham B37 7TAW. They supply
drawings and castings for traction engines up
to 3" scale and offer a gear cutting service.
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WORKSHOP

THE

The Saupe SD300 lathe from C.Z. Scientific.

So you want to make a start -
what will you need in terms
of space and tools? ...

ou have decided to have a go at
Ymodel engineering but don't know

what facilities you will need. This
article should give you an idea of how to
organise things and get you started.
Contrary to popular belief, you do not need
a fully equipped machine tool workshop to
make engineering models. All you need is a
space to work in and some basic tools,
some of which you have probably got
already.

A space to work in

The amount of space required will be
depend on the type and size of modelling
you wish to undertake. Small stationary
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engines, for example, will only need a small
area to work in, whereas a 7'+ gauge
locomotive will obviously need a much
larger work area!

Whilst it is quite possible to work -
literally - on the kitchen table, this
arrangement is seldom practical as swarf
and food shouldn’t really be mixed! So, a
dedicated work area is a much better
solution. If you have a spare room in the
house (perhaps a ‘utility’ room) this would
make an ideal place for the workshop; it will
probably be heated in some way and you
will not be too far away from the rest of the
family. The noise of running machines and
sawing and filing could be a problem but
with a little consideration for the others in
the house this is not insurmountable.

For many of us, however, an “outside”
workshop in a shed or garage may well be
the only alternative. If this is the case it is

well worth spending a bit of time and money
on making it comfortable by insulating the
walls and roof. This will help to prevent the
model engineer's worst enemy,
condensation, from forming rust all over
your tools and models. Some form of
heating will be required and | would
recommend that you avoid things like
paraffin and gas heaters because they
cause water vapour to be given off and this
causes condensation. The tubular
“greenhouse” heaters are quite economical
to run and should be capable of keeping the
workshop above 56 deg. F (13 deg.C) which
is the point at which condensation starts to
form.

You will obviously need an electricity
supply for lighting and powering the lathe
etc. Make sure it is properly installed
(preferably by a qualified electrician) and
has a circuit breaker between the power
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Neat storage for 2" lengths of bar stock on narrow shelves
behind the lathe. Paint tins for colour coding materials.

made as heavy as possible and
should, preferably, be attached
firmly to a wall for extra support.
Bench height is a matter for

| personal preference, but a good
guide is to make the top surface
about level with your hips, This
will put the top of the vice jaws at
elbow level which should be
comfortable for filing etc. Width of
8 the bench top should be a
minimum of 18" but 24" will be
found better if you have room. A
top covering of plywood or “MDF"
board will give a nice smiooth, but
tough, surface on which to work
and a length of aluminium or
steel angle along the front edge
of the bench serves as protection
for the edge and also stops
things rolling off the bench!

The vice is normally placed to
one side of the main work area
so that it is not in the way when
marking out or assembling the
model. For most purposes |
would recommend a 22" or 3"
vice (measured across the width
| of the jaws) and this should be
bolted firmly to the bench top,
ideally positioned over one of the
legs of the bench. Don't forget
that you will need clear space
behind the vice to accomodate

A typical model engineer’s workshop. Note rack behind lathe for storage of lathe tools eftc.

supply from the house and the workshop
installation. A separately fused spur for the
lathe motor supply is a wise arrangement,
this will prevent the whole workshop being
affected if there is a problem and it is also
useful to be able to isolate the lathe by
removing the fuse if there are children
around. You will also need a couple of
double switched socket outlets in the area
of the work bench.

The work bench

A flimsy, lightweight bench which sways as
you try to saw through a piece of metal will
cause endless frustration and lead to
inaccuracy. The work bench should be
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the length of the hacksaw when cutting! |
have also found that a second, smaller, vice
of around 2" jaw width is very useful for
dealing with some of the smaller items such
as the more delicate parts of valve gear etc.
Both my vices have had the serrations
ground off the jaws so as not to mark the
workpiece.

Hand tools

Essential items to start with are a 6" and 12"
steel rule, a 3" or 4" try-square, a scriber, a
pair of engineer's dividers and a centre
punch and small hammer. A small scribing
block and a 2" angle plate would be handy,
but not essential. You may also find that a

magnifying glass or jeweller's loupe will help
towards accuracy when marking out! (I now
have to clip a magnifying lens onto my
reading glasses to see if | get it right - must
be age catching up with mel).

Some of the hand tools you may well have
in your toolbox already. A hacksaw will be
needed and | suggest you use two blades -
one for brass and one for steel - of around
28 or 32 tpi. A small selection of files
incuding an 8" second cut flat, an 8" second
cut half round, a 6” smooth flat and a set of
“Swiss” files will get you started. Keep these
for “model engineering use” only so that
they don’t become blunt or clogged on the
rougher household jobs.

You will also need some drills, taps and
dies. It would be wise to invest in some new
ones and, again, keep them for “model
engineering”. A set of high speed steel drills
from 1mm to 6mm diameter in 0.1mm steps
will cover most requirements and you can
add to these as required. | suggest getting
metric drills as these are now the “preffered”
sizes and all the current charts and tables
for tapping etc. specify the metric sizes.
Taps and dies will depend on the type of
modelling you are doing but, generally, the
most often required ones will be for BA and
“model engineer” threads. Carbon steel taps
and dies are much cheaper than high speed
steel ones and they are perfectly adequate
for the needs of the model engineer.

Machinery

Although a lot of models can be made with
hand tools alone, some form of machine
tool will be well worth while. On the question
of costs, it all comes down to what you can
afford but don’t overlook the secondhand
market where plenty of bargains can be
found.

Probably the best investment is to buy a
lathe because the lathe is capable of doing
a lot more than just turning - it can be used
for milling, slotting, drilling, planing, cutting
gears, and a whole lot more. You will find
more information about choosing a lathe in
Bruce Davey's article which follows. | would
recommend, however, that you give some
thought as to its installation in your
workshop. It should be properly mounted on
a really sturdy bench and should be very
carefully levelled and tested before use.
Don't forget to allow space beyond the
headstock for long bar material to pass
through the spindle, and also to get a piece
of bar in to knock out centres etc. from the
spindle nose. (I mention this because |
didn't think about it when | set up my first
workshop many years ago - | ended up with
a hole in the shed wall to accomodate long
materialll).

Lathe tools will also be required and here
you have a choice. You can purchase sets
of individual high speed steel cutting tools
and they will cover most of your needs.
They will, however, need resharpening on a
grinder as you use them. It can sometimes
be a problem for the beginner to grind tools
accurately until he has obtained quite a lot
of experience. To make things a lot easier |
would highly recommend the use of insert-
type tools. These consist of a toolholder
which is clamped in the lathe toolpost and
inserts which are attached at the end of the
toolholder by means of clamp screw. | have
used the Sumitomo right hand turning and
facing tool (ref. SCLCR), which has a solid
titanium carbide insert, for many years now
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Faceplate and changewheels held on screws. Centres and chucks held in holes in wooden shelf.

and | find that | rarely need to use any other
type of tool for most work. When the tip
becomes too worn, all that is needed is to

remove the tip and replace it with a new one

- and the manufacturing tolerances are so
good that the new tip will still be at centre

height without any need for adjustment; - No

grinding - No problems. The same titanium
carbide tip will cut most materials the model
engineer will come across and higher
spindle speeds may be used without any
detriment to the tool. There is also no need
to use coolants on most materials.
Sumitomo make a range of these tools in
shank sizes from 6mm up to 16mm square,
the 6mm & 8mm being the most suitable for
model engineers. '

A drilling machine is also a very useful
item to have. One of the smaller bench
mounted ones from our advertisers would
be ideal, preferably with a %/s" (10mm)
capacity chuck. You can always get a pin
chuck later on for holding very tiny drills. A
speed range from around 500 rpm to 3000
rpm will be suitable for most needs.
Speaking from painful experience, | would
definitely recommend the purchase of a
good quality machine vice to hold the work
while it is being drilled. It is all to easy,
especially for the beginner, for the drill to
snatch as it breaks through the metal and
this can rip the work out of the operator's
hand, with quite nasty results.

At some stage you will need to sharpen
your drills and lathe tools (unless you use
insert-type lathe tools), so a grinder will be
needed. Be careful here as there a few
cheap ones on the market which have end
play in the spindles. A grinding wheel can
explode in an extremely violent manner and
this can be very dangerous. Stick to the
grinders from our advertisers and you
shouldn’t go far wrong. A 6” double ended
grinder with one coarse and one fine wheel
will be most suitable. Look for decent sized
tool rests which are adjustable for position.
And ALWAYS wear eye protection when
using the grinder.

Storage facilities

It is easy to overlook storage facilities until
you try to find somewhere to put your tools
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precautions, they could save your eyesight
and protect you from injury. Unless you are
very confident in your abilities, it is wise to
get a qualified electrician to do all of your
electrical installation work. It may seem
expensive at the time but think of the “cost”
if you get an electrical shock, which may
even cost you your life. Always wear eye
protection when using grinding wheels and
anything that might be likely to cause

The Sumitomo SCLCR right hand turning and
facing tool with titanium carbide insert.

A simple swarf tray made from sheet steel helps to keep the lathe bed clear of swarf.

or materials etc. This is where you can use
your ingenuity and save money, or go out
and buy shelves, racks and drawer units as
required. Have a look around other peoples’
workshops and you will soon pick up some
ideas. It is useful to have some of the more
frequently used tools in racks above the
bench or behind the lathe etc. Small items
like nuts and bolts are best kept in small
drawer units which should be labelled for
quick identification. Hand tools may be hung
on a board with Terry clips or suitably
positioned screws (I use screws as the
thread will help to stop the tool from slipping
off).

Another useful tip is to paint the ends of
bar materials with a colour code to
differentiate between two materials which
may look alike but have totally different
properties - mild steel and stainless steel
are a case in point. Don't forget, also, that
you will need somewhere to put the model
whilst you are building it. A glass case on
the mantlepiece will do when the model is
finished!

Safety
A word (or two!) about safety:- You cannot
place too much emphasis on safety

particles of metal to fly through the air. Be
extremely careful when using machinery,
make sure there are no loose items of
clothing which may get caught up in the
chuck ete. It is wise to wear some form of
overall or workshop coat to protect against
hot pieces of swarf and so on.

A decent size fire extinguisher or fire
blanket should be kept in the workshop,
especially if you use a gas torch etc, for
soldering or brazing, and make sure you
know how to use it! Always have a large
bucket of cold water ready to hand when
working with acids, by the time you have
walked up the garden to the kitchen sink to
flush spilt acid of your skin it will be too late.
Speaking of acid, remember to ALWAYS
ADD ACID TO WATER when diluting it,
never add water to the acid as this may
cause an explosion.

Fortunately, serious accidents in the
model engineer's workshop are a very rare
occurrence and taking heed of the above
precautions should make sure they do not
happen to you.

My final piece of advice is to never be
afraid to ask any other model engineer for
help or advice on workshop matters. They
will be only too willing to help you. B

World of Model Engineering 6



One of the most important
decisions that a model
engineer must make is to
choose the right lathe. Bruce
gives some Hints and Tips to
help you on your way ...

o you want or need to make
Ssomething, how and where do you

start. First you need a place, not just a
damp garden shed or the end of a draughty
garage, be comfortable and go for the spare
room or insulate and heat the workshop.
Obviously you know what type of models
; fire your interest, for many (such as boats
] and aeroplanes) simple hand tools will
suffice and the same applies for most kit
based models, even some steam
locomotives. However, many of us really
want to do it ourselves and build a
locomotive or make parts such as working

CHOOSING

A LATHE

by Bruce Davey

undercarriages for aeroplanes and for this
we need to invest in the King of tools, the
Lathe. It really is an investment for, if you
treat it well, you will always get your money
back - even years later.

The lathe is definitely the most versatile
of tools, with it one can remove and form
metal in many different ways to produce the
desired shape and size of the finished
article. The lathe will turn, mill, drill, slot and
plane metal. It can also be used to spin
sheet metal into hollow shapes, wind
springs, cut gears and a host of other
things. It is not difficult to use and with the
minimum of instruction, either by an
instructor or from a book, one can have a
go.
Having decided where your workshop
will be, you will know how much space you
can allow for the lathe, don't forget to allow
space at the left hand end for long work
which may protrude beyond the headstock.
Now we have our first technical term
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perhaps we should introduce the lathe
properly.

Introducing the lathe

The lathe comprises the bed, a long
rectangular section on which is mounted the
headstock at the left hand end and the
tailstock at the right hand end. Between
them, sliding on the bed, a travelling
carriage is placed which carries a
toolholder. At the back or underneath is an
electric motor which drives the headstock
mandrel by means of gears or vee belts.
Mandrel is a smart term for the shatt,
usually hollow to enable long work to be
passed through it, which carries the chucks
etc.

Lathes are measured by two basic
dimensions, the height of the centre-line
above the bed and the distance between
centres. The first term is self explanatory
but the second can be confusing and is
effectively the maximum length of shaft that
can be turned when held between pointed
steel centres mounted in the headstock and
tailstock respectively. In adverts for lathes
the letters BGSC often appear, this means
back geared screw-cutting, this is covered
later. The biggest diameter you can turn is
generally twice the centre height. Knowing
the sort of work you wish to do and the area
available to work in you can now review the
market place for a suitable machine.

However there is one little detail that
needs to be covered first - how much can
you afford to spend as, in all things, you
only get what you pay for. This often heard
statement these days, regrettably, needs
qualifying to:- "you get what you pay for
providing the goods are what you are told
they are!!" Unless you are one of those
people who win lotteries etc. your
investment will probably be between £250
and £2500. At the lower end, one will get a
serviceable 3'/2" to 5" centre lathe anything
from twenty to sixty years old - my own 5"
lathe was supplied as lend lease in the last
war and still produces excellent work.
Around £850 to £1200 will get you a more
modern lathe of similar size, and up to
£1700 to £2500 a shiny new one. An
important point here in favour for second-
hand lathes is that they often come
equipped with tooling such as drills, tool
bits, chucks etc. which, if purchased new,
may well cost half the price of the lathe
or more.

Sizes and suitability

Very small lathes of 2" x 8" (50 X 200mm),
such as the Cowells, Peatol and Emco
Unimat, are most suited to model boat and
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aircraft work and possibly clockmaking. This
is not to say that these small lathes are not
suitable for steam engines, they are and
many engines such the Stuart 10 series
have been made on them. The next size up
is around the 2'/2" to 3'/2" (65 to 90mm)
centre height with centre distance of 15" to
24" (375 to 600mm)-into this bracket come
the famous British lathes from Myford Ltd.,
the ML10 and the slightly larger and more
versatile ML7 series. From Austria we have
the excellent Emco Compact 5, and then
the Hobbymat from Germany and many
similar lathes from the far east, China and
Taiwan, and from other Eastern Bloc
countries including Poland, Rumania,
Bulgaria and Czechoslovakia.

Now we come to larger lathes, typically
5" or 6" (125 to 150mm) centre height and
18" to 30" (450 to 750mm) between centres.
In this group we have the Emco Compact 8,
the Boxford (now regrettably out of
production but still with a good spares
service), the American Atlas (also called
Acorn, Sphere and Halifax; all based on the
original American design which is out of
production but with UK based spares still
available), Colchester Chipmaster and
Student, Harrison, Holbrook and a host of
other old British names most of which are
no longer in business. At the more
expensive end we have the new lathes from
Myford and overseas dealers such as
Warco, Emco, Axminster, Graham, Excel
and Chester.

How to choose

The advice is that a bigger lathe can always
turn a small part but a small lathe cannot
turn a big part. Sensibly speaking it still
comes down to space and cash, if you have
got it go out and buy a new lathe with all the
accessories. For general model work, be it
building model aero engines or locomotives,
one of the finest lathes with a good range of
accessories is the British Myford Super
Seven. The imported lathes from people like
Warco are very good value for money and
accurate.

Alternatively, if your pocket is not
limitless, here are some suggestions. As
said before, the Cowells, Peatol and Unimat
are all suitable for small model work; they
can be fitted with proper chucks and
faceplates and are available new and
second-hand with a price range from £80 to
£500.

In the next bracket up you cannot beat
the older Myford ML7 series lathes (£375 to
£575 in used condition). Most model
engineering designs are based upon the
capabilities of them and a host of special
accessories are also available for them.
They may be mounted on the bench or on a
special metal cupboard which stores all the
tooling. Also in this bracket is the Myford
Series 10 lathe and the Hobbymat which,
until East Germany came in from the cold,
was bargain priced; however, it is still a
good buy if you want a desktop lathe
although | would recommend you add the
low speed conversion kit available from
Essel Engineering.

Now we come to medium size lathes.
Some, like the Atlas or Boxford, are still
bench or floor mounted. The Atlas and its
clones are good and simple lathes and cost
between £250 and £450 depending on age
and condition. Interestingly, the Atlas lathe
handbook is still in print and is one of the
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best books around on the subject.

If you are into bigger things like 7'/4"
gauge locos, small industrial lathes will be
more suitable. Lathes like the Colchester
Chipmaster are usually made in one piece
with a substantial cast iron base and are
definitely not suitable for the garden shed
floor. They have often had heavy industrial
use but there are some good ones around
between £1500 and £2500, the same
applies to Harrison, Holbrook and similar
lathes. Currently, with the Government's
lack of interest in teaching skills useful to
the country, many ex-training establishment
machines are coming on the market in
virtually unused condition.

Equipment and features

Most lathes have a wide speed range
through either a gearbox or stepped pulley
belt drive. They usually have 6 or 8 basic
speeds and then a low ratio (called back
gear) giving a theoretical range of 12 or 16
speeds. The wider the overall range the
better off you are, my own lathe goes from
20 r.p.m. to 1700 r.p.m. but 50 to 2000 is
just as suitable, the top speeds not often
being used unless you are turning very
small parts.

A new basic lathe will come with a single
tool holder,catchplate, hard and soft
centres, a set of change wheels and, if you
are very lucky, a three-jaw chuck.
Additionally a four-jaw chuck and tailstock
drill chuck may be supplied if you are

fortunate. Second-hand lathes usually have
all the foregoing and many other small tools
as well, particularly if you purchase
privately.

Lathe features to look for

1) Work holding:

Ideally the lathe should have a three-jaw
self-centring chuck with internal and
external sets of jaws, an independent four-
jaw chuck, a faceplate, a catch (driving)
plate and one hard and one soft centre.
Although driving dogs to match the driving
plate are not essential, they are nice to
have. All these fit to the headstock mandrel
either by a large coarse thread or with cam
lock pegs. Additionally, the mandrel is made
with a Morse tapered hole in the middle so
that centres can be fitted.

2) Screwcutting change wheel set:

Often nine or more in number, these are
fitted to the left of the headstock in various
combinations to enable the tool bit to be
driven under power to form threads or to
machine the work parallel at different feed
rates. Right or left hand threads can be
machined.

3) Alternatively, a quick change screw-
cutting gearbox:

Usually supplied as an extra on smaller
lathes, the gearbox speeds up work
enormously as you do not have to fiddle
with loose gears to change feed drive ratios.

4) Horizontal power feed:
Provided by the change wheels or quick




‘change gearbox as above, it enables the
toolbit to be traversed in either direction
along the lathe bed as the work rotates,
usually giving a better finish than can be
achieved by hand.

5) Power cross feed:

Again an automatic way in which the
work is machined; this time, as the name
implies, to face off the work across the axis
of the lathe. Often an extra on smaller
lathes it is not so important as horizontal
power feed.

6) Four way tool post:

Not as useful as it may seem at first, this
device clamps four tools in place at once
and can be rotated 90 degrees at a time to
bring each tool into use as required. Most
people find that the tools not in use either
collide with the tailstock or tender parts of
the anatomy! However, they have their
uses.

7) Alternatively, a quick change toolpost:

Much better than the above, each tool bit
is held in a small tool holder which fits to a
toolpost with a quick lock mechanism.
Easily adjusted for height, they make life
much easier. Look out for lathes fitted with
them, or ask if the lathe comes with Dickson
tooling.

8) Back gear:

Fitted to most lathes, even the small
Cowells (but an essential extra on the
Hobbymat), it is an extra low gear used for
turning large diameter objects and
screwcutting. It is also ideal for fine finishing

_ items such as crankshafts.

9) Vertical Slide:

A very useful extra which is bolted to the
cross slide, work is mounted on it and can
then be traversed in three planes. If a
milling cutter is fitted in the lathe chuck then
the work can be milled to shape.

10) Tailstock:

The tailstock is part of every centre lathe
and can be fitted with tools that have a
Morse taper, such as a hard or live centre
used to support the end of long work, or a
drill chuck for drilling items held in the
headstock chuck etc. Tapered drills and
reamers fit directly, or via adapter sleeves,
into the tailstock barrel.

How to check a lathe

It is almost essential to be able to operate
the lathe when viewing it for possible
purchase. Unless you can do this it is
impossible to check if it will turn parallel and
square to the centre-line. Make an
appointment with the seller and tell them
you would like to turn test pieces that you
will provide. If they are happy with this carry
on, if not forget them and try elsewhere.
Take, if possible, two items appropriate to
the size of the lathe; for example, for a five
or six inch lathe one item should be a piece
of mild steel bar 6" long and 1" to 1'/4"
diameter, the other should be 4" or 5"
diameter by about %" thick.

First examine the lathe for misuse,
repaired handles, damage to the slideways,
excessive play (backlash) in the operating
handles: 10 to 20 thou may be O.K. but half
a turn is no good. Check the speed range
by actually running it in each speed, you will
probably find that the full range has not
been used in many years, and don't forget
to try the back gear.

Now to the test pieces: the first is held in
the 3-jaw chuck with about 4" clear of the
jaws, if it appears to run true the chuck is
O.K. but, if not, all is not lost; with a suitable
turning tool in the toolpost and speed of
about 1000 r.p.m. take a cut along the bar
using power feed if available. Using a
micrometer, measure both ends of the
turned bar and if both readings are the
same there is nothing to worry about. If they
are not the same, a taper of '/z thou per inch
is not unusual and, if the price is right, is
quite acceptable. One thou per inch of taper
is the limit of acceptability even for a
relatively old lathe. Now grip the large disc
in the external jaws of the 3-jaw chuck and,
at about 80 to 100 rpm, take a cut across
the face of the disc, once again using power
feed if available. When faced all the way
across, take a straight edge and place it
across the disc just above the centre-line (in
case there is a pip in the middle). If it rocks,
its bad news, if there is an obvious gap in
the middie of the straight edge check it with
feeler gauges - over 5" a gap of 1to 1'/2
thou is acceptable.

There are other checks that can be done
but, if you are a beginner, you would be
unlikely to have the necessary equipment. A
good idea is to join a local model
engineering club and find a member to go
along with you to check over your
prospective purchase.

A word on standards '
The European world is metric and, to a
degree, we are going the same way.
However, generally speaking the world of

model engineering (and America) is still in
Imperial measurements with the few metric
designs in the minority. If your particular
hobby is metric then by all means buy a
lathe with metric divisions but generally you
will be better off with Imperial. It is, of
course, possible to produce anything in
either dimensions provided one has good
measuring gear and a calculator and it does
not really matter if the lathe is Imperial or
metric.

Where to buy a lathe

1) privately

2) from an authorised dealer

3) from a used machinery dealer

The best place to start is to look in
magazines such as Model Engineer and
Engineering In Miniature and also in the
classified sections of old vehicle interest
magazines like Old Glory, Classic
Motorcycle, Classic Car etc. and in
Exchange & Mart and Industrial Exchange &
Mart. Machinery often turns up at auctions
(see Industrial Exchange & Mart for ads.) so
keep an eye on your local paper for notices
as this is often where the real bargains are
found. If you do attend an auction, however,
a note of caution is advised - know what you
want and how much you are prepared to bid
(include the auctioneer's percentage as
well) and never bid more as it is all too easy
to get carried away. You may find items
selling for more than their apparent value
and then you may be tempted to bid higher
for the next one in the sale, don't! It is not
unheard of for dealers to pay over the odds
for lathes in order to keep out private
bidders, and ayctioneers also wind up the
price (and for the good of their client, so
they should) by taking bids off the wall. So
be warned, know your price limit and then
stop bidding. W

Some useful addresses

New machines

Axminster Power Tool Centre, Chard Street,
Axminster, Devon EX13 5DZ Tel:01297 33656.
Graham Engineering. Alpine House, Roebuck
Lane, West Bromwich, Birmingham B70 6QP
Tel: 0121 525 3133.

Chester U.K. Ltd, Unit 8, Waverton Business Park,
Chester CH3 7PD Tel:01244 336100.

Emco Maier Ltd, 10 Woodshots Meadow, Croxley
Business Park, Watford WD1 8YZ

Tel: 01923 250051,

Myford Ltd, Chilwell Road, Beeston, Nottingham
NG9 1ER Tel: 01155 9254222,

R.A.Atkins, Hunts Hill House, Hunts Hill,
Normandy, Guildford, Surrey GU3 2AH

Tel: 01483 811146.

Warco, Warco House, Midleton Industrial Estate,
Guildford, Surrey GU2 5XW

Tel: 01483 33361.

Essel Engineering, 23 Cavell Road, Billericay,
Essex CM11 2HR Tel:01277 659774

Used machinery dealers

Home & Workshop Machinery, 144 Maidstone
Road, Footscray, Sidcup, Kent DA14 5HS

Tel: 0181 300 9070

G&M Tools, The Mill, Mill Lane, Ashington, West
Sussex RH20 3BX Tel:01903 892510

R.A.Atkins (see entry above).

Rejon Machine Tools, Unit N7, Inchbrook Trading
Estate, Bath Road, Stroud GL5 5EY

Tel: 01453 835663
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