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FOREWORD
BY
SQUADRON LEADER NEVILLE DUKE

Models of almost any description have an absorbing ap-
peal and fascination for everyone. Those already fortunate
enough to have discovered this hobby attain a vast pride in
the making, and a satisfaction in the finished article, which
cannot be understood by those as yet unenlightened or
unawakened to the art.

As well as the joy and satisfaction of this hobby, the edu-
cational value is enormous, providing as it does an intimate
study in detail of any particular subject—in this case aircraft,

If anyone doubts their ability to undertake this hobby let
them read this book, when all will be clear. This volume
is, in itself, a work of art, beautifully presented in text and
Hlustration, covering every aspect of modelling aircraft in
miniature.

O.ml[ :L ,
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CHAPTER ONE

Introduction

to a Hobby

Scale modets possess a fascination
which is entirely their own. No matter
whalt the subject may be the representa-
tion of itin allits detail in miniature form
never fails to attract its hosts of admirers.
The original may have the beauty of one
of Wren’s masterpieces of building or the
functional utility of the more modern
school of architecture; it may be a smoke-
blackened tramp steamer or a trini ocean
liner; a fussy litile tank engine or a gleam-
ing express locomotive; but whatever it
is, the scale model will have its own
intrinsic beauty, a beauty which in many
cases is not even shared by its full-sized
counterpart. For many years models of
gallecns and square-rigged sailing ships
have held their place in the affections of
seamen and land-lubbers alike, and now
within the space of a mere half-century a
new medium, the air, has produced new
subjects to attract the skill of the model
maker and delight the eye of the beholder.
The modern jet aircraft with its clean,
stream-lined shape provides a wealth of
inspiration for the modeller, and just as
models of the galleons and the lour-
masters of older days still hold their place
in the afTections of ship-lovers, so models
of the older types of aircraft, with their
forests of struts and miles of bracing
wires, recail to the air-minded the spirit
and the thrill of the earlier efforts of man
in his conquest of the air, When set along-
side models of later types they provide
striking evidence of the rapid progress of
aircraft design.

The art of producing scale models of
aircraft is finding an increasingly large
following, and this following is not only
confined to the schoolboy. The man who
spends his day in the office or the shop
and who likes to do something with his
hands in his spare time can find an outlet
in this absorbing hobby, as well as an

excuse for not digging the garden! The
man who works in the {actory, perhaps
turning out some small component for a
modern aircralt, finds satisfaction, when
he has finished his day’s work, in produe-
ing the complete article in miniature
form.

The scope of the hobby, too, is bound-
less and, dependiintg upon the ideas of the
individual, it can range from one single
model to a large collection. One may
wish to build only a single model of some
type which holds a particular persenal
interest. Another may perhaps require a
small series of models of aircralt which
hie has used, cither as piiot, air crew, or
passenger, or with which he has been
concerned in some other way., Again,
some particular phase of aircraft de-
velopment or some particular group of
aircraft can be illustrated by the models
as, for example, the development of the
swept-wing or delta types, or perhaps
single~seat fighters of the world air forces,
or the evolution of the commercial air
liner. One may wish to cover some par-
ticular period of aircraft history--for
instance, either of the two World Wars,
or even to confine himself to types pro-
duced since the end of the second World
War. The modeller may perhaps, and
especially the younger ones, decide to
produce an all-jet fleet. On the other
hand, one may wish to portray in model
form a selection of aircraft produced by
some particular manufacturer to form a
history of the firm. At the other extreme
there will be the person whose ambition is
to build vp a really comprehensive col-
lection of models illustrating the develop-
ment of the aeroplane right from its early
beginnings up to the present day—a task
which sounds somewhat formidable, but
which nevertheless is one much more
capable of realization than might be
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generally supposed. If anyone nurses an
ambition to form a collection, even
though it be only a modest one, he would
find it extremely difficult, not to say ex-
pensive, unless he is prepared to con-
struct the models himself, for the com-
mercially produced models, and, it may
be added, even those built as a hobby, can
command exceedingly high prices.

For every one who has already em-
barked on this pastime there must be
many hundreds of others who would like
to begin, but who either lack the know-
ledge of how to go about the job or think
that the subject is much too difficult and
far beyond their capabilities. It is mainly
for these persons that this book has been
written. Whether the reader’s require-
ments stop at one single model or whether
his aim is a large collection, whether he
has already made a start on scale-model
worlk or whether he has yet to experience
the satisfaction of putting the final
touches to his first effort, it is the object
of this book fo help and encourage. The
following chapters describe as fully and

-as clearly as possible the sequence of
operations in the making of a model and
an attemptis made to sort out the difficul-
ties and pitfails and to suggest how these
may best be overcome or avoided.

1t is well known that an ounce of prac-
tice is worth a pound of theory. This book
is not a theoretical approach to the sub-
ject. All the methods described ate those
which have actually been used and found
satisfactory during a period of nearly
twenty-five years of active work in
modelling aircraft to scale. Moreover,
these methods have been evolved, not by
a skilled craftsman with a completely
equipped workshop and masses of expen-

sive tools at his disposal but by anaverage
person who could manage to distinguish
the cutting edge of a chisel from ifs
handle, who liked to produce things from
lumps of wood, and who has been pos-
sessed of an incurable interest in aircraft.
Anyone who can exhibit these few quali-
ties can—without much blood (if he
knows the handle end!), very few tears,
and only a modicum of toil and sweat—
turn himself into a producer of models
which will command the envy and
admiration of his less enterprising
fellows.

To be a little more specific, what does
the work of building a scale-model aero-
plane involve? It involves, firstly, the
ability to understand and work from
simplescale plans, It involves the fashion-
ing of a few pieces of wood into the shape
of a fuselage, wings, tailplane, and
rudder. This requires only an elementary
knowledge of the use of one or two
carpentet’s tools. It involves the mani-
pulation of some odd pieces of wire or
scraps of metal into an undercarriage,
with the aid of a pair of pliers and a file.
Finaliy, it involves the fitting of these
parts together, and the painting of the
model. )

In the succeeding chapters the reader
will be taken Irom the beginning, step by
step, through all the various construc-
tional stages of a model up to the final
operations of painting and finishing in
such a way that the whole job is reduced
to the simplest of tasks. He will find as he
progresses with the hobby and as type
foliows type that he will rapidly develop
his own skill until he is able to tackle the
most involved model with complete
confidence and success.

CHAPTER TWO

Making a start

Before we can make a start with the
more interesting constructional work
there are several important preliminaries
which must be discussed. First and fore-
most are the materials which we shall
need. For scale-model aircraft, wood is
the only satisfactory medium, and will be
used for all the major compaonents, such
as fuselage, mainplanes, tailplanes and
rudders, engine nacelles, and also for
many smaller fittings such as cockpit
heacirests, fairings for direction-finding
aerials, “spats™ or wheel fairings, struts,
and in some cases undercarriage assem-
blies. It is important to start off with the
right type of wood for the job in hand.
The choice of the right type will not only
ensute that the finished article will be
worthy of the time and effort spent on it
but will also save the modeller from a
good deal of disappointment and exas-
peration which can arise when, after per-
haps spending some hours on shaping a
part, it is found that the particular wood
being used is unsuitable because it is too
soft, or the grain is too open, or that it is
too brittle and inclined to break or
splinter. For scale modelling, hard wood
is the only suitable type, and here the
term ‘“‘hard wood” is used not in its
generally accepted meaning, which de-
fines hard wood as the timber from
deciduous trees as distinct from the soft-
wood timber from coniferous trees, but
in the sense of the actual hardness of the
wood itself. For this reason balsa wood
(which by the silvicultural definition js a
hard wood) is totally unsuitable for this
type of work, although it has become very
popular for solid-scale modelling, be-
cause of the ease with which it can be
shaped. The outstanding property of
balsa is, of course, its extreme lightness,
and whilst this is of utmost importance in
the construction of flying models, for

which it is, of course, ideally suited, the
problem of low weight does not enter
into the construction of the non-flying
scate model, and the successful modeiler
should be prepared to forgo a certain
ease of working which can be obtained
with balsa for the greater strength and
the much finer finish which will result
from wsing a harder wood. Almost any
kind of fine-grained wood will be found
to be suitable. Except for certain small
parts the hard-cutting types can, and
should, be avoided as these do make
working extremely difficult. American
whitewood is perhaps the ideal timber to
use for solid models, but basswood, pine,
beech, and even ordinary deal can be
equally successful, Obechi can be used,
but its use should be regulated by the
particular component which is to be
made. In hardness it lies somewhere be-
tween balsa and the hard types, it is very
easy to work, but it is not recommended
for use where any sharply defined lines
are required, such as in the square box
type of fuselage of the older biplane air-
craft, or where cut-outs have to be made
for such items as cockpits and cabin
windows, as it is most difficult to get a
clear-cut edge for these openings. When
worked it is inclined to produce small
flecks of grain which need a lot of treat-
ment before a smooth paint finish can be
obtained. The refative hardness of obechi
also varies a great deal and one might
find, even in a small piece, spots which
are much softer than the wood on either
side, and these soft spots are inclined to
cut or file away much quicker than the
hard parts. This has to be watched very
carefully when the wood is being shaped.
One stroke of a file in one place may re-
move as much wood as four or five
strokes on a spot perhaps only an inch
away. Perhaps the best use for this type
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of wood is for wings for fairly large
monoplanes where the maximum depth
of the wing is anything from " upwards.
If the modeller is unable to distinguish
one type of wood from another by name,
he need not be alarmed, there are few
amateur modellers in fact who can, but
after only a little experience most of them
will know at a glance what types of wood
can be turned into a successful model.
The main qualities to look for are a fine
close grain, and a freedom from knots,
The wood should, of course, be dry and
well seasoned, otherwise there is danger
of its warping and it should also be free
from resin which will only clog the tools
and make working almost impossibie.
Odd scraps of wood which can be bought
for a few shillings from a carpenter’s
shop or timber yard will often provide
the modeller with sufficient material for
a number of models, and even if he is
tempted to purchase specially selected
blocks for his modelling work, his outiay
should not be in any way a large one.

In addition to this main material,
many detailed parts of the model will
need to be constructed from scraps of tin,
wire, small metal tubes, pins, scraps of
aluminium, and even paper. The model-
ler should, therefore, provide himsell
with a few lengths of brass or copper wire
of various gauges, a few flattened cocoa-
tins, a selection of pins from 4" to 1”7 in
length, a few lengths of brass tube of
between 4" and §” outside diameter
which are stocked by most model shops,
and odd scraps of aluminivm. In addi-
tion, some perspex will be required for
cockpit covers, cabin windows, etc., and
the modeller will find that a lew square
inches of perspex of three thicknesses
&, 4%, and %" will cover practically all
his requirements. Plastic wood will be
needed for fairing in joints between main-
planes and fuselages and for other fairing
work. It is preferable to obtain plastic
wood in tins rather than in tubes. A tube
of glue will also be an essential part of the
equipment.

Turning now to the tools and working
space required, the modeller will find
that whilst a well-equipped workshop is
a great assef, the novice may have 1o

make a start with limited accommoda-
tion and the minimum of tools and
equipment, gradually building up his kit
as he progresses and as his requirements
dictate. For serious modelling work, and
bearing in mind the fact that we shall be
workingin hard woods and not balsa, the
penknife and razor-blade methods
should be ruled out from the beginning,
and the modeller should provide himself
with sufficient woodworking tools to
enable him to pursue his hobby in a
workmanlike manner. Many readers will
already possess a set of the usual carpen-
try tools, in which case they will find
amongst them all that they will require.
Assuming, however, that one is starting
from scratch, the following are the tools
that will be more or less essential. Firstly,
a small hand-saw will be needed for
cutting out the rough blocks from the
planks and boards. For smaller and finer
culting a hack-saw will be required, and,
in addition, a fret-saw, together with a
supply of fine blades, will be found
extremely useful for very small work and
for cutting curves, For cutting curved
work in fairly thick wood the fret-saw
frame can be fitted with the rather more
sturdy coping-saw blades. A small block
plane will be used for the initial prepara-
tien and squaring up of the blocks and
for one-sevenly-second-scale work a
metal plane with a blade width of about
13" or 1§” will be found capable ol hand-
ling all requirements. The final shaping
of the parts should be done with files
rather than with cutting tools. Inthis way
the block is brought gradually to the
shape required and the modeller can
check his work at frequent intervals, thus
ensuring that the model is not spoilt by
inadvertently cutting away too much
wood, which can easily happen if cutting
tools are used. Some vses will, however,
be found for one or two chisels and
gouges, particularly in the preliminary
rough shaping of large models which can
be accomplished more quickly and with
less effort with cufting tools than with
files. It is suggested that one §” and one §~
chisel and one 1” and one 3" gouge, the
Jatter mainly for use in flying-boat and
seaplane models, will cover most require-
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ments. Since it has been recommended
that the majority of the detail and final
shaping of the parts should be carried out
with files, the modeller should aim to
build up a fairly comprehensive selection
of these tools, but to begin with a 127
rough file or rasp of the half-round
variety and a similar-sized smooth file,
together witha 6" smooth-cut fileand one
or two of the much smaller variety, such
as a half-round tapered file with a blade
width of about ¥, a rat-tailed file and a
small triangular file, will cover prac-
tically all the modeller’s needs. A drill-
brace and a selection of drills from &~
to 37 will be a useful addition. The small
drifls will be used for making holes for
strut fittings and the larger size mainly for
the first stages of hollowing out cockpits
and cabins and for drilling air-intakes
and jet tail pipes. A pair of Jong-nosed
pliers should find a place in the toolkit
and a pair of fine-point tweezers will
facilitate the handling and fitting of smali
parts and for other jobs where even the
sinallest fingers are far too big. Some
metal parts will require to be soldered,
and if a soldering iron does not aiready
form part of the modelier’s equipment it
should be added. A 12" metal rule, pre-
ferably one graduated in eighths, six-
teenths, and thirty-seconds and also in
sub-divisions of twelfths and tenths, will
be needed and the list of equipment can
be concluded with a few sheets of sand-
paper of various grades. These tools wiil
form the minimum requirements for the
serious modeller, but if the hobby pro-
gresses and attention is turned to the
production of a series of models both
large and small, additions to this range
can be made, The modeller will by then
have formed a good idea of his own
requirements and any shortcomings in
his toolkit, and can build it up according
to his needs.

Working accommodation will, of
course, depend upon the facilities avail-
able to the individual modeller, but since
he will require to carry out several of the
normal carpentry operations, such as
planing and sawing, some kind of bench
or table on which he can work will be
essential, If the modeller is fortunate

enough to have the use of a separate
workshop this is naturally the ideal, but
a good substitute would be some corner
of a garden shed or garage where a small
bench can be accommodated. A bench
6" long by 2* wide by 3’ high would amply
serve all the modeller’s needs. This
should be placed in front of a window
where the maximum amount of light
will fall on the work. It should be fitted
with a planing stop and a woodworker's
vice, although in place of the latter a
smaller table-vice, which can be clamped
to the bench when required and removed
when space is needed for other opera-
tions, is more suitable for the person who
has to work in a limited space.

The workshop of the amateur is a
notoriously untidy place, but whatever
his accommodation, whether it be a per-
manent workshop or the part-time use of
the kitchen table, the modeller should
aim to keep his tools and equipment ina
tidy manner, for in this way not only will
they come readily to hand when required
but they wilt be unlikely to sulfer damage
when not in use. Such needs as pins,
drills, small metal scraps, brads, screws,
and many other items should be stored
separately in boxes or tins—tobacco-tins
are most useful for this purpose—and
each {in should be clearly labelled as to
its contents, It is also a good plan to keep
a box in the workshop for small scraps of
wood. The small waste picces obtained
when cutiing out fuselages and wings
from the main blocks can then be stored
and when, as often, the need arises for a
small piece of wood for some detailed
part, the scrap-box will invariably pro-
duce just the right size and type of
material, and the need to cut into fresh
boards will be avoided, A litile time spent
in organizing the equipment in this way
will, in the long run, save the modeller
from wasting many hours in searching
for something that he knows he’s got
somewhere, but can’t for the life of him
remember where he put it!

QOne important point which needs to be
decided right at the beginning concerns
the selection of the most suitable scale,
This will, to some extent, depend upon
the number of models or the size of any
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collection which the modeller has in
mind. If it is intended to build up a
collection of a number of models it is
more satisfactory to build each of them
to a unilorm scale, so that in size they
will be directly related one to the other.
The use of a uniform scale also enables a
certain amount of standardization to be
obtained in many detailed parts and in
working methods. In addition, and thisis
important if a collection is to have some
historic value, comparisons and con-
trasts between different types will be
much more easily illustrated.

Popular scales for model-aircraft work
are one-thirty-sixth full size or 1* to 3,
one-forty-eighth full size or 17 to 4, and
one-seventy-second full size or 17 to 6.
The one-thirty-sixth and one-forty-
eighth scales produce quite large models
on which can be shown a considerable
amount of detail, but if an extensive
collection is aimed at the use of either of
these scales may, in time, result in diffi-
culties in storing or displaying the com-
pleted models. Therefore, the smaller
scale of one-seventy-second is recom-
mended as the most suitable, and it is on
this scale that the notes contained in this
book are based, although in their main
essentials they may be egually well
applied to the larger scales mentioned.
The one-seventy-second scale is neither
too smallto render the inclusion of details
difficult, nor is it too large to produce a
problemy in keeping the completed
models. In addition, it is possible to
obtain a very comprehensive range of
aircraft drawings and small accessories,
such as wheels, in this scale, facts which
should weigh heavily in favour of its
adoption.

We have now got a fajr idea of the
materials which we shall need, the tools
to use, the accommodation which will be
required for working, and we have dis-
cussed the choice of scale. It might be
appropriate here to examine briefly a few
other considerations which must precede
the actual constructional work of a
model. )

We made mention in the previous
chapter that the work involves, firstly, the
ability to understand and use simple

plans. These plans, or, more correctly,
gencral arrangement drawings, show to
scale the three main views of an aircralt
and they will form the basis of all our
constructional work. MNowadays, the
model maker is fortunate in being able to
obtain a very wide range of commercially
produced scale drawings which have a
high degree of accuracy and {rom which
he can work with complete confidence.
Modeflers will be able to obtain these
scale drawings for practically any type
of acroplane, either British or foreign,
which they may wish to build. Moreover
these drawings cover types from the
early 1900s up to the present day. A typi-
cal set of drawings, those for the famous
Supermarine Spitfire Mk, IX, is shown
in Fig. 1, and for those who are as yet
unfamiliar with thema few words on their
use will be found helpful. These drawings
are to one-seventy-second scale and show
a side view, a head-on view, and a plan
view of the aircraft. On some drawings
the plan view is divided along the centre
Jine and shows on one side details of the
upper surface and on the other delails of
the underside. In other cases underside
details are shown by means of broken
lines, as they are in this case. From these
drawings we are ablc to mark out on our
wood-blocks the shapes of the fuselage,
wings, failplane, and rudder, and when
these parts have been made we can again

use the drawings as a guide {o the assem- .

bling of the parts into the complete
model. Notice first on the side view the
datum line which is the horizontal line
running from the centre of the airscrew
spinner to the tajl, This line will form the
basis for all the measurements we shall
have to take in setting out on our
malerial the side view of the fuselage. In
setiing out we shall work {rom the nose
of the aircraft and drop perpendiculars
atintervals along the datum line, measur-
ing off on these perpendiculars the dis-
tances from the datum lne to the top and
bottom lines of the fuselage. The points
thus obtained are then joined up and
give us the outline required, as shown in
Fig. 2. On the plan view the fore and aft
centre line is used as the datum for mark-
ing out the plan shape of the fuselage.
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Fig. 2. Settlng aut side elevation of fuselage.

Again, lines at right-angles to the datum
are marked on at intervals from the nose,
and the width of the {uselage at these
various points measured off, the points
being joined up as before, For setting out
the plan shape of the wing it is sometimes
necessary to draw an extra datum line on
the plan view at right-angles to the lore
and alt centre line and at some con-
venient point on the wing. On the Spitfire
drawing in Fig. 1 theline joining the wing
tips is used for this purpose. Construc-
tion lines at right-angles to this wing
datum and at intervals measured out-
wards {rom the fore and aft centre line
are drawn in and the positions of the
leading and trailing edges of the wing are
measured {rom the wing datum, as shown
in Fig. 3. For the tailplane the elevator

1 ]

M| |

I

Fig. 3. Setting out plan shape of mainplanes.

hinge line can normally be used as a
datum and the shape is set out in exactly
the same manner as for the main wing.
Similarly, with the rudder the wvertical
hinge line becomes a datum and the rud-
der and fin outline is obtained by taking
measurements at right-angles to this line
(Fig. 4). The head-on view, which is built
up on a vertical centre line and a horizon-
tal datum both running through the
centre of the airscrew spinner, will serve
to give us the thickness and taper of the
mainplane, tailplane, and rudder, the

s
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Fig. 4, Setting cut tailplang and fin and rudder
shapes.

dihedral angie of the mainplane, and the
positions of undercarriage legs, gun
ports, radiators, air-intakes, and other
details. On drawings of biplane types the
front view will also show the gap or
distance between the upper and lower
mainplane, the positions of interplane
struts, and the arrangement of bracing
wires.

In addition to the main outlines it will
be noticed that the drawings contain
cross-sections taken at points along the
fuselage and on the mainplanes. These
sections will be used as a guide in the
final shaping of the parts as described in
more detail in the following chaplers. In
assembling the model, the drawings will
be needed to find the correct positions of
the wings, tailplane, and rudder in rela-
tion to the fuselage, the shape and posi-
tion of any wing-root fairings, the shapes
and positions of ailerons, flaps, elevators,
rudder, and trimuning tabs, the position
and setting of the undercarriage, the
positions of radiators, air-intakes, ex-
baust-pipes, guns, and so on.

Whilst general arrangement drawings
such as these give a mass of detailed in-
formation to the modeller, they are often
not entirely sufficient in themselves and
need to be supplemented by clear photo-
graphs, sketches of detailed parts, and
often written descriptions, and the
modeller should attempt to obtain as
many of these additional aids as he can.
Photographs are pacticularly useful as a
guide to the detail painting and lettering
of models, and as many diflerent views of
the type as possible should be obtained
and kept ready at hand for reference
during constructiorn.

The reader will find many sources of
information on aircraft types in the
various aeronautical journals, such as
Flight, The Aeroplane, Aeromodelicr,
Acronautics, and Air Pictorial, as well as
in books on aircraft recognition and the
annual publication known as Jane's Al
The World Aireraft. Forcurrent types the
special issues published by most of the
aeronautical periodicals at the time of
the annua] display and exhibition of the
Society of British Aircraft Constructors
at Faroborough each year contain a



16 AIRCRAFT IN MINIATURE

wealth of information and illustrations
of aircraft which are invaluable to the
model maker. For information on the
older types of aeroplizne, bound copies of

all the well-known periodicals, as well as
copies of other published works can be
obtained at or through local public
libraries.

Supermarine Spitfire I X

Supermarine Spitfires




Gloster Whittle E.28/39

Gloster Javelin

CHAPTER THREE

Fuselages

Although perhaps less important aero-
dynamically than the lifting surfaces, the
fuselage can be counsidered to be the
backbone of the aeroplane. From the
modelling point of view the fuselage is of
paramount importance, for whereas with
mainplanes and tail surfaces the most
noticeable characteristic is the plan form
which is relatively simple to copy, the
characteristics of the fuselage are *“‘three-
dimensional’’, and if our model is to bear
a good likeness to the full-size aeroplane,
accurate shaping of the fuselage in side
view, plan, and front elevation, and also
accurate representations of the correct
cross-sections throughout its length will
be most essential. The fuselage, there-
fore, is the one part which is likely to give
the most trouble to the modeller.

In model making it is a good plan to
tackle the more difficult parts of a job
first, so we will commence by examining
the why’s and wherelore’s—or rather the
how’s—of model fuselages.

During the rapid development of air-
craft from about the Jate 1930s, fuselages
have assumed a number of increasingly
complicated and sometimes novel shapes.
Before that time they were mainly simple
box affairs with flat sides and bottom,
and the only refinement found was a
rounding-off of the top decking. From
these we have progressed to fuselages of
perfect stream-line form with hardly a
square inch of flat surface anywhere. In
addition, these fuselages have sprouted
all manner of extra bulges and appen-
dages as provision has been made for air-
intakes, jet tail pipes, long-range tanks,
radar apparatus, covered-in cockpits,
and the like, all these adding to the head-
aches likely to be suflered by the poor
model maker who strives to copy their
shapes. But do not be discouraged. All
these difficulties can be overcome by

B

judicious planning of the work and by
reducing each job to a sequence of simple
operations which will enable the model-
ler to reproduce the most intricate fuse-
lage lines with little more trouble than is
involved in copying the simple forms of
the old “slab-siders”.

In this chapter we will first of all
examine the method of construction of
a simple type of fuselage, one lying some-
where between the old flat-sided type and
the present-day super-stream-lined varie-
ty, and then proceed to apply the basic
methods to the production of all the
other types. For this purpose we cannot
do better than use as an illustration the
famous Spitfire, a type which, for all the
modern high-performance jet aircraft,
most modellers will want to build if they
are anxious to form a collection of his-
toric types. From the modelling point of
view the basic shape of the Spitfire [use-
lage is repeated again and again in
numerous other types of aircraft pro-
duced during the second World War
period, and the same general methods of
construction will apply.

All fuselages and, for that matter, all
the different parts of a model aeroplane
will start from a rectangular block of
wood. From the general arrangement
drawings first measure the maximum
length, depth, and breadth of the fuse-
lage. For the Spitfire IX, which we are
using as illustration, these measurements
for the fuselage proper for a one-seventy-

-second-scale model are 43", 17, and 13"

17

respectively. The length given here is
measured from the rear face of the air-
screw spinner to the vertical stern post
and excludes the spinner itself and also
the rudder; but in constructing the fuse-
lage of the Spitfite, and all similar types
where a large airscrew spinner is fitted to
the nose, it is best to include the spinner
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as an integral part of the fuselage, at least
for the early stapes of shaping. This
method involves cutting off the spinner
at a later stage in tha construction of the
fusclage, and so as to ensure that the
spinner when cut off will be the correct
size, allowance must be made for the
thickness of the saw blade when the
spinner is separated. For this part of the
work a small hack-saw ot fine fret-saw
should be used and a good allowance will
be between " and +". This may seema
small and relatively unimportant point,
but with scale-model work many of the
items will be small—yet none of them
will be withoul their own degree of im-
portance. The maximum length of the
block in this instance should be taken,
therefore, as4 §£“. A block to thesedimen-
sions gives the maximum finished sizes for
length, breadth, and depth, so to allow
for truing-up and planing, the rough
block should be cut slightly over-size all
round, The modeller will find in time
from his own experience and methods of
working what tolerances he should allow,
but for a start at least 1* should be added
to the length and 17 to the breadth and
depth to arrive at the size of the rough
block. In passing, it should be mentioned

MIRECTION
OF GRAIN

MINIATURE

that the grain of the wood must run fore
and alt along the length of the block.

Having chosen or cut a block of suit-
able dimensions, first examine it closely
for any knots or other flaws, particularly
small splits along the grain which are not
easy to detect at a quick glance, but which
can be very annoying when they cause a
part of the fuselage to fall apart during
the iater stages of shaping.

"Planing a block to true rectangular
form is an elementary woodworking
exercise, but Tor completeness it fis
briefly described here. First, plane one of
the sides smooth and level. Then plane
the top of the block, checking with a try-
square on the first face to ensure that
both faces are exactly at right-angles
throughout (see Fig. I).

The maximum finished breadth of the
fuselage is then marked on the top sur-
face. This should be suflicient if the
modeller js accurate in planing, but if
there is any doubt, mark the breadth on
the top and bottoin surfaces, measuring,
of course, from the planed side in both
cases. The second side of the block is now
planed down to the marked lines and
checked for squareness with the top
planed surface (Fig. 2).

Finally, the maximum fnished depth
of the fuselage is measured off from the
top surface and marked on one or both
sides of the block, and the remaining bot-
tom surlace is planed smooth and tfrue.

The block is now ready for marking
out preparatory to the first stages of
shaping. The side view or profile of the
fuselage is always marked and shaped
first. As described in Chapter 2, the

“profile shape is marked out by reference

to the datum line, running {rom nose to
tail, This line is marked accurately on
both sides of the block, its position being
obtained by measuring from the point of
maximun height of the top line of the
fuselage on the general arrangement
drawing and checking by a measurement
from the maximuim depth of the bottom

Flg. 1. First and second faces planed and
checked with try-square,
Fig. 2. Block marked for planing third face.

Fig. 3. Datum line and nose line set out on
black,
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fuselage line on the drawing. For the
Spitfire, these points occur at the rear
edge of the window immediately behind
the cockpit cover and at the mid-chord
point of the mainplane immediately
above the leading or front edge of the
under-wing radiator, For a one-seventy-
second-scale model the measurements are
#” and ;" respeclively.

Next, a vertical line is marked near, but
not exactly on, the front end of the block,
The exact position of this nose line can
vary within small limits, but if we have
allowed an extra " for the length of our
block, it should not be more than 3 from
the front edge so as to ensure that a
sufficient length of block remains on
which to set out the whole fuselage and
spinner (Fig. 3). This nose line, which
should be continued around all four
faces, marks the front of the spinner, and
working from this line and from the
datum line, the complete side shape of
the luselage can be set out.

Here the importance of accurate set-

ting out must be stressed. A good model-

can only be built if close attention is paid
to accuracy at all stages, and, naturally,
however accurate one’s working may be,
it will be of no avail if the shapes have
been set out badly. The following routine
in setting out a job should be carried out
until it becomes a habit: measure {rom
the drawing, transfer the measurements
to the wood, and then, before proceeding,
check them on the drawing once more.
The liltle extra time taken by the habitual
use of this routine will be well worth while
in the avoidance of mistakes.

Working from the nose line, we now
mark off the various construction points
along the datum line and through each of
these points we draw vertical construc-
tion lines with the aid of a try-square.
Points for the top and bottom outlines
of the fuselageare now marked on each of
the construction lines in the manner illus-
trated in Fig. 2 of Chapter 2, measure-

-ments being made in all cases from the

datum line. The construction points are
then joined up to give the complete out-
line of the fuselage (Fig. 4). Notice the
two construction lines close together,
marking the rear face of the spinner and

the front of the fuselage proper. The
space between these lines allows for the
saw cut when the spinner portion is
removed af a later stage.

1t will be lound that with a careful
choice of the positions of the verticals an
accurate outline can be easily repro-
duced, and is infinitely preferable to other
methods such as tracing or pin-pricking
through the geveral arrangement draw-
ings. Where the outline is a straight line,
a point marked at each end of the straight
section will suffice, Where curved lines
are involved, a number of points along
the curve will be required and, after
plotting, these are carefully joined up
freehand.

Still using a try-square, the vertical
construction lines are now continued
across the top of the block and down the
opposite side where the fuselage outline
is again plotted. This will give us a guide
on both sides of the block when we com-
inence the shaping work., It will be
noticed in the illustrations that the shape
of the cockpit cover has been omitfed,
This is on the assumption that the cover
and the smail windows at the rear will be
represented by a piece of perspex which
will be shaped and fitted separately. The
use of perspex or celluloid for trans-
parencies gives the most realistic effect to
a model and should be used in all cases.
Some modellers may, however, prefer to
shape these transparencies in wood and
later paint them to represent perspex or
glass. This method is definitely not re-
commended, for it completely spoils the
finished effect, but if it is used the outline
of the cover must be allowed for in the
original block size and marked at this
stage,

The profile shaping can now be carried
out. This consists of removing all the
surplus wood and working the block
down to the gutline we have marked. On
small models this part of the job can be
carried out with files, but where large
portions of wood have to be removed
they can be roughly sawn off, with the
saw cuts kept just clear of the outline, and
the block is finally worked down to the
exact shape by filing. The cockpit section
can be removed by making vertical saw
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Sphie I8

Flg. 4. Side elevation or profile set out on
black,

Fiz. 5. Profila shaplng ¢omplete. Showing

method of holding block in vlce for working,

and use of soft-woad Vicel;c[amps to protect the
WOrkK.,

Fig. 6, Plan shape set out on block.

cuts at the points A and B shown in Fig.
4, the wood then heing removed by
chisel and mallet, working from the nose
towards the tail. Again, when making the
saw cut at point B, keep the blade just on
the “‘waste” side of the line and finish
the cut just short of the bottom edge of
the cockpit. When removing the waste
wood with the chisel, stop short of the
bottom outline. This is a gofden rule for
all preliminary rough shaping with saws,
chisels, and other cutting tools. The final
shaping down te the exact outline should
always be carried out with a file. This
makes it easy to gel a smooth and accu-
ratefinish and removes the danger of cut-
ting intothe outlineand spoiling the work.

During these shaping processes, the
block should be held firmly in a vice, and
to avoid marking the block with the jaws
of the vice, small vice-clamps consisting
of strips of soft wood—balsa is ideal for
this purpose—should be introduced

between the jaws and the block (see Fig.
5). Shape the block down fo the top fuse-
lage line first. Then turn the block over
in the vice and shape to the bottem fuse-
lage line. The job is finished off with a
few strokes of a sanding block—a block
of stmooth wood around which a piece of
fine sandpaper has been wrapped.

The next stage consists of shaping the
fuselage in plan. First, a fore and aft
centre line is marked on the top and
boitom surfaces and construction points
are marked atl intervals along these lines.
To avoid measuring and marking new

‘points, the vertical construction lines on

each side of the block can be joined across
the top and bottom surfaces and the plan
outline marked on these (see Fig. 6).

The block is then turned sideways in
the vice, not forgetting to make use of the
solt-wood vice-clamps, and the surplus
wood is removed. Invariably, theamount
of waste wood to be removed will be
smaller than when shaping the side eleva-
tion, so that for all except very large
models the whole process can be carried
out with files, The shaping of each side
must be carried out in two stages, becanse
it is important that we do not lose the
datum line. This line and the centre line
are of the utmost importance in our work
and should be preserved right up to the
final painting stages of the model. I the
whole of the plan shaping on one side is
carried out in one operation, the datum
linewill be filed off almost completely and
it will be very difficult to reset it in the
correct position. Therefore, shape the
nose section only first of all and, when
this has been done, redraw the datum line
on this portion. Il the datum line bas been
carried across the front and rear ends of
the block re-marking will be simplified.
Havingfixed the datum again on the front
portion, we can now shape the tail por-
tion of the fuselage and re-mark the
datum on this portion on completion.
The operation is repeated on the oppo-
site side and the block now appears as
shown in Fig. 7.

At this stage the spinner portion is
removed from the fuselage. A very
accurate saw cut is required for this part
of the work so that the spinner when
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finished off will sit well on the fuselage
nose. As soon as the spinner has been cut
off, {he datum and centre lines are joined
across the cut faces of the front end of the
{uselage and the rear of the spinner block,
This gives us a centre point {from which,
with a pair of compasses, we can first
scribe the circle of the nose of the fuselage
and then, without altering {he compass
setting, mark a similar circle on the rear
face of the spinner block (see Fig. 11).
The spinner block is then put aside in a
safe place to be finished off later and we
continue with the shaping of the fuselage
proper.

If the cockpit is to be hollowed out,
this work forms the next operation. The
plan outline is marked on the block from
measurements taken from the general
arrangement drawings, The width of the
cockpit should, however, be marked
slightly less than as shown on the draw-
ings, so that a “ledge” of about 4" is left
each side on which the perspex cover can
later be cemented. After marking, the
lines are carefully scored with a sharp
chisel, particular attention being paid to
the lines running across the grain of the
wood, which should be scored first. This
will help to prevent the wood splitting
along the grain when the cockpit is
hollowed out. Commence by drilling a
hole with a suitable-size drill, taking care
not to drill too deeply, and finish off the
shaping with a small chisel.

QOur next operation is to make pro-
vision for the fitting of the mainplane to
the fuselage. Various methods for joining
mainplanes and fuselages have to be used
in modelling to suif the particular fuse-
lage shape and wing setting for each type,
and these methods are dealt with in detail
in a later chapier. For types of low-wing
monocplanes where the underside of the
fuselage is curved in section, as on the
Spitfire, the most satisfactory method is
to set the wing up into the fuselage, and,
for ease of marking out, the job is best
done at this stage of the fuselage shaping
whilst we still have the block in a rec-
tangular section.

From the general arrangement draw-
ings the position of the leading and trail-
ing edges of the mainplane are marked on

@ sf.'mr. X

Fig. 7. Fuselage shaped In profile and plan.
Datum line re-marked on sides,

Fig. B. Setting sut malnplane seating.

Fig. 9. Shaping of mainplane seating Is starcad
by making shallow saw cuts on lines A and B.

Fig. 0. Mainplane seating finished off with
half-roynd file,

Flg. 11. Spinner cut off and cockpit hollowed

out. Templace check [ines marked around

block and maximum breadth line marked.
{Shown by broken line.)

the underside of the fuselage block. The
shape of the top surface of the mainplane
is then marked on both sides of the
block, measurements at, say, }” intervals
from the leading edge being taken from
the datum line across the whole chord of
the mainplane (Fig. 8). With the block
held in the vice this seating is then filed
out, using the curved side of a half-round
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SPITRIRE I

Sactien LC

Flg. 12. Meothod of
constrecring cem
places,

(b)

file (Fig. 10), Shallow saw cuts can be
made at points A and Bshown in Fig. 9to
start the work off, and to ensure clean-
cut edges.

We have now got a kind of rectangular
caricature of the fusclage and the final
task in the basic construction of this part
of the model consists of shaping il to its
correct cross-section. Here we make use
of the fuselage cross-sections given on
the general arrangement drawings, and
so that these sections can be employed to
check the work, we first of all cut out a
series of templates, The reader will have
noticed that the secticns shown on the
drawings in Chapter 2 are really only
half-sections, that js they have been cut
off on a vertical centre line. This is quite
sufficient for our purposes. The tem-
plates are made from a lairly stiff sheet
of cardboard, the right-hand edge of
which will correspond to the vertical
centre line. At right-angles to this edge
draw the datum line and then mark off
points at about " or 4" intervals above
and below the datum. Mark similar
points on the section given in the general
arrangement drawings, and then plot the
section by taking measurements from the
cenire fine to the section outline at all
these points. Finally, join up the con-
struction points to reproduce the outline
of the section (Fig. 12{a})). The outline
is then cut out as shown in Fig. 12(b) and
the section station marked on. Similar
templates are made for each of the sec-
tions shown on the general arrangement
drawings. Next, mark on the fuselage
block the exact points at which each
section is taken and draw lines round the
block at each point. Now measure {from
the drawings the points at which each
section reaches its maximum width—
either above, on, or below the datum line
—and mark these points on each side of
the block. Join the points up freehand

iR e

Fig. [3, Sequence of shapling fusefage to section,
showlng use of cemplates for checking.

with a soft black pencil. We must not
lose sight of this line during our subse-
guent shaping work. The maximum
height and depth of the section will
invariably be the top and botlom centre
lines on the block, so make sure that
these are easily visible also.

Except [or very large models, where a
small plane can be used in the early
stages, shaping a fuselage to section
should always be carried out by filing,
Here a certain amount of artistry is
introduced into the work, for we have
only a few points at which we can make
accurate checks against the templates.
The modeller’s own skill must come into
play in merging these shapes one into the
other along the length of the fuselage,
Shape one complete side of the fuselage
first, placing the block on its side in the
vice. The use of soft-wood vice-clamps
will beessential from now on. Commence
the shaping at the nose where, in the
Spitfire illustration we are using, we have
already marked a circle on the front of
the block, and carefully file the block
down to conform to this mark and to

merge along into the shape of the next °

section point. The job will be simplified
if one segment of the section is shaped at
a time, starting with the segment between
the top centre line and the maximum
breadth line which we have drawn on the
side of the block {see Fig. 13(b)). Carry
out the shaping of this segment right
through from nose to tail, and at each
section point make constant checks with
the template as the filing proceeds. The
lower portion of the template can be
folded up for this stage so that the top
segment can be checked. Carry on with
the second operation of shaping the Jower
segment of the fuselage side, as indicated
in Fig. 13{c), where a template is shown
in use for checking the accuracy of the
work. The block now appears as shown
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DATUM LINE

ARG e

MAXMUM
BREADTH
LINE

Spilfrs O

Flg. 14. Completion of ficst and second opera-
tlons with port side of fuselage shaped to
correct cross-sectian,

Fig. I5. Crass-section shaping completed.

in Fig. 14, and once again we must
redraw the datum line if this has been
filed away. This can easily be plotted
by working back from the maximum
breadth line which, obviously, should be
intact, The two lines are shown in Fig. 14,
the lower one being the maximum
breadth line.

With the block turned over in the vice
the whole operation is repeated on the
opposite side, going through the stages
as illustrated in Fig. 13(d)and (), leaving
the block as shown in Fig. 15, The basic
shaping of the fuselage is now complete.

The lines representing the various de-
tachable panels atc, are now marked out
on the fuselage. Here the value of the
datum and centre lines will become
apparent for we are now working on
curved surfaces and without these lines
accurate setting out would be very diffi-
cult. Having marked the panels and
checked our markings, the lines are then
scored in, not too deeply, with a sharp
chisel or penknife. The whole fuselage is
then rubbed down to an absolutely
smooth finish with a fine-grade sand-
paper.

Although we have used a Spitfire asan
illustration, the basic sequence of opera-
tions which have been described will
always be used no matter what type or
size of aeroplane the modeller wishes to

construct. To get this sequence firmly
fixed in our minds we can briefly sum-
marize it as follows:
Stage 1. Rough bilock cut slightly over-
size all round.
Stage 2, Block planed true to maximum
breadth and depth.
Stage 3. Datumiine marked and profile
shape set out.
Stage 4. Profile shaped.
Stage 5. Centre lines marked and plan
shape set out.
Stage 6. Plan shaped:
(a) nose section first side;
(b) tail section first side;
{c) nose section second side;
{d) tail section second side.
Stage 7. Spinner section cut off (if
appropriate),
Stage 8. Cockpit hollowed out.
Stage 9. Mainplane seating cut (if
appropriate). ;
Stage 10. Section shaped:
{a) top half first side;
(b) bottom half first side;
() top hall second side;
{d)} bottom half second side.
Stage 11, Panels set out and scored.
Stage 12. Fuselage cleaned down to
smooth finish with fine sand-
paper.
Note: After each sub-stage 6(a) to 6(d)
the datum line is re-marked and
after each sub-stage 10(a) to 10(d)
both the datum and centre lines
are re-marked where necessary.

Models of numerous aircraft of the
same basic layout as the Spitfire will
follow this pattern exactly. Such types
as the Hurricane, Defiant, Fulmar, and
Firefly come to mind, to name only a few.
But fuselages come in a wide variety of
shapes and sizes and, whilst their con-
struction will always follow the same
general lines, many will have detail varia-
tions, sometimes involving additional
operations.

Turning to more recent aircraft, we
shall often encounter the jet type having
a single nose intake and {ail pipe. The
first British jet aircraft, the Gloster-
Whittle E.28/39, is one example, and the
American Sabre and Russian MIG. 15
are others, When it comes to air-intakes
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and other apertures found on aircraft,
many modeilers avoid trouble and resort
to painting a few black blobs in the ap-
propriate places. This is particularly so
when models ate constructed of balsa, for
in this wood it is very difficull to get a
clean-cut opening. This practice does not
stamp either the model or the modeller as
a good one and must not be adopled if
any realism is to be obtained. The good
model maker will always be striving after
exactness in every detaii and where there
is a hole on the original aeropiane he will
make one on his model. So on all jet
types, drill or cut the air-intakes and drill
the jet tail pipes.

These operations are best carried out
in the early stages of construction,
usually after the fuselage profile lias been
shaped and belore the plan shaping is
commenced, that is, between Stages 5
and 6. First, make sure that the nose and
tail of the block are finished absolutely
square, and then mark the shapes of the
openings on the front and rear of the
bleck, using continuations of the datum
and centre lines carried round the ends of
the block to get correct positions. For
circular intakes the outline is scribed with

TAIL JET PIPE
ALSO DRILLED

Gl LY

Feutbon Faul BITE

Typhaon 18

Fig. 16. Drilling nose Intake and tall [et pipe,
Fig. 7. Method of using different size drills lor
first stage of cutting elliptical intake.

Fig. 18. Cutting chin or beard radiator opening
after removal of spinner portion,

a pair of compasses. Notice that often
two concentric circles will be required,
the inner one being the exact size of the
cuf-out and the outer representing (he
outside diameter of the duct {(sce Fig. 106).
Circular intakes are drilled out with an
appropriate-sized drill or with a bLrace
and bit. In some cases, however, intakes
are slightly oval or pear shaped, the
Boulton Paul P.111 and English Electric
P.1 arc examples. Here the drilling will
have to be supplemented by cutling to
final shape with a small gouge or filing
with a circubar or rat-tailed file, As much
of the work as possible shouid, however,
be accomplished with drills, and some-
times by using different-sized drills in
turn, very little cutting will be left to do
(sce Fig. 17).

This method of cutting apertures is
also used for aircraft, such as the Hlawker
Tempest and Sea Fury and the Westland
Wyvern, where the engines are contained
in circular cowlings.

The small hand-braces will take drills
up to }" diameter so that where inlakes
of a larger size are required they must be
cut cut with a brace and bit, Drills can
be obtained in sizes progressing by 4"
and bits are usually in sizes progressing
by " For one-seventy-second-scale
models a hole 1 in diameter will hardly
ever be exceeded.

Similar treatment is given to types with
“chin™ or “beard” radiators set close to
the nose of the fuselage, as on the
Typhoon 1b, but to avoid any possible
damage to the spinner during drilling,
this operation should be carried out after
Stage 7 when the spinner section las been
cut off (see Fig. 18).

Another variation found on jet aircraft
is the bifurcated type of intake, one being
set on each side of the fuselage, as in the
Supermarine Aftacker and Swilt, and
sometinies referred to as “clephant-ear™
intakes. Here the profile shaping is
carried out first in the normal way but
an additional operation comes into the
plan shaping just before Stage 6. This
consists of cutling the nose portion ahead
of the intakes down to the correct width.
Saw cuts with a fret-saw or fine hack-saw
are made along the [ines A and B shown
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in Fig. 19 and the surfaces cleaned up
with a file. After re-marking the datum
line on the nose portion, the shapes of the
intakes are then sct out on the projecting
shoulders and the intakes ave drilled out
and cleaned up. The plan shape is then
set out and the remainder of the shaping
operations continued. Where the intakes
are shallow, as on the Attacker, it is best
to drill in at a slight angle towards the
centre line. This will give room for the
drill to be operated and will minimize the
danger of drilling out through the side of
the block.

When shaping this type of intake, al-
lowances must be made for any small
fairing of the rim of the intake where it
meets the fuselage, This means that, after
drilling, the face of the intake must be
filed back on a curve similar to that
shown at A in Fig. 20.

Dorsal intakes, such as those on the
delta-winged Avro 707B and the Short
Sherpa, are kindred types to the side
intakes but need somewhat different
treatment. On the 707B the top line of
the fuselape drops considerably as it
enters the intake, so most of the prelimin-
ary work here has to be done with a }”
chisel, and should be carried out as part
of the section shaping at this point. The
intakes themselves can be drilled and filed
out in the normal manner after this stage,

Owing to the large forward fairing
extensions on each side, the intake on the
Sherpa also needs to be cut entirely with
a chisel, the cockpit cutting procedure
being more appropriate in this case, the
inner sides of the fairings being scored
will a chisel or penknife after marking,
and the surplus wood between these
marks then being carefully carved out
with a small chisel.

The Gloster Javelin is another aircraft
with intakes similar to the elephant-ear
type; but here a further complication
occurs because a fully circular intake has
to be merged info a circular fuselage
section, and the faces of the intakes are
slightly smaller in side elevation than the
depth of the fuselage at that point, After
carrying out the normal profile shaping,
therefore, and cutting the nose down to
correct width, the forward portion of the

TWIN TAIL PIPES
ALSO DRILLED

Fig. 19, First stage In cuttlng side intakes.
Fig, 20. Second stage In cuttlng side intakes.

Fig. 21. Drilling and shaping circular side
- intakes.

intakes must be filed down to the correct
size, as shown in Fig. 21. The intakes and
tail pipes are then drilled and the plan
shaping is carried out in the usual way,
alter which the whole of the nose portion
is shaped to its correct section (see Fig.
22). Attention is then turned to the sec-
tion shaping of the fnner sides of ihe
intakes to merge them into the fuselage

Fig. 22, Nose portion shaped to cross-section
firet,
Flg, 23, Inner sides of air-intakes shaped to
cross-secelan.
Fig. 24, Drilling tail pipes bafora cuttlng tail
to correct plan shape.
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shape. For this work a §” chisel or a very
small gouge will be handy, and cuts
should be made towards the nose from
the point where the nacelle lines merge
into the top and bottom lines of the fuse-
lage (see Fig, 23), The work is cleaned up
to a smooth finish with a small, tapered
half-round fle and finally with a piece of
fine sandpaper.

The twin tail-pipes of the Javelin also

need a little thought. They are situated
close together and separated by a small
fairing triangular in shape in plan view.
The fusclage should be set out so as to
include these fairings, as shown in Figs.
21 and 22, but the rear end should be left
square until the tail pipes have been
drilled because these pipes slightly over-
lap the fairing portion, and drilling in the
correct position would be impossible
once the fairing has been cut back, When
this drilling has been done, the tail pipes
can be cut back to their correct shape and
the simall “channel” extensions of the
inner sides of each pipe are filed out with
a half-round file (see Fig. 24). The shap-
ing of the outer edges of the fuselage to
correct section then {ollows,
. Arather similar problem is encounter-
ed on the Avro Canada CF-100 twin-jet
fighter. With this type the process of
cutting the nose down to correct width
as a preliminary to the plan shaping
proper is repeated for the tail section
also so as to make provision for the two
tail-pipes which, in this aircraft, are sit-
uated alongside the fuselage.

These types of afrcraft present one of
the most difficult shaping problems that
the model maker is likely to come across,
and the Javelin, CF-100, or any other
aircraft of similar layout should not be
tackled until the modeller has gained
some experience and skill on more
straightforward types.

Apertures in the sides of a fuselage are
sometimes required, as, for instance, in
turbo-prop aircraft, such as the Westland
Wyvern and Fairey Gannet, where the
jet pipes project through the fuselage
side. These apertures are best cut after the
section shaping has been completed.
They can be started off with a drill, but
as the pipes usually emerge at an acute

&

Fig, 25. Fuselage for bomber with nose and tail

turret and bomb-aimer’s window sections eut

off and seatings filed for cabln and dorsal
terret.

angle the holes will be elongated and
they must be shaped to this form with a
round file. Mark theshape of the aperture
and drill in first at right-angles to the
fuselage surface at the widest point of the
opening. When a depth of about %" has
been reached, fit a slightly smaller-size
drill and then drill in at the required
angle, The hole is then finished off to
ocutline with the file.

Larger aircraft do not necessarily
mean bigger problems, but they some-
times involve additional stages to the
basic sequence, On bombers, such as the
Wellington, Whitley, Stirling, Halilax,
and Lancaster, for instance, provision
will have to be made for bomb-aimers’
windows and nose, dorsal, and tail gun-
turrets. As with cockpit covers, these
turrets should be made separatcly of
perspex and appropriate seatings cut in
the fuselage to receive them.

As far as turrets and bomb-aimers’
windows are concerned the fuselage
shaping should proceed through its
stages up to Stage 6 as though these parts
were going to be made integral with the
fuselage. Dorsal-turret seatings can be
treated in the same way as cockpits and
the seatings filed out after Stage 6.
Seatings for nose and tail turrets and
bomb-aimers’ windows, where appro-
priate, can be cut out with a fret-saw or
fine hack-saw, the seatings being finally
cleaned up with files and sandpaper in
the normal way (see Fig. 25).

One other type of fuselage which must
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receive mention is the type where the
section is circular throughout its length.
Many modern aircraft, both military and
civil, make use of this forin—the Comet,
Canberra, Brabazon, Viscount, and
Valiant are only a few examples. One
naturally thinks in terms of lathes when
contemplating shapinganything to circu-
lar form, but such an expensive piece of
machinery is usually outside the scope of
the amateur’s pocket. Moreover, the use
of a lathe is by no means necessary or
even desirable, for the amateur’s model
should be entirely hand made. The
following simple sequence of operations,
if carefully undertaken, will enable any-
one to carry out this work quite satis-
factorily using only those tools which
have already been suggested as forming
the model-maker’s kit.

When we reach the stage of section
shaping we shall have a block which is
square in scction throughout its length.
The centre portion will be a uniform
square for a matter of several inches
where the fuselage *‘tube™ will be at its
maximum. From this section towards
the nose and tail, the fuselage will taper
in profile and plan, but still the sections
at any point will be square, except per-
haps for a short length at the extreme
nose. The maximumn breadth line must
be marked on the sides of the block since
the nose and tail portions of the fuselage
will nearly always taper to points above
or below the datum line, and the latter
will nat, therefore, mark the true centre
of the fuselage *‘tube”. Two sets of tem-
plates will be needed, one giving the final
sections, as shown in Fig. 26{a), and the
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Flg. 26. Templates for checking two stages of
shaping fuselages to clreular sectlon.

other giving the sections at an inter-
mediate stage in shaping, as shown in

Fig. 27, Marking out for preliminary stage of
thaping fuselage to circular crass-section.
Fig. 28. Preliminary stage of shaping com-
pleted. Fuselage In octagonal sectian,

Fig, 26(b). This latter set is constructed
by first drawing the circle of the finished
section, as shown by the broken lines in
the illustration. The lines A and B are
then drawn in at an angle of 45 degrees
to the squared lines so that they just
touch the circle at their centres, the tem-
plate then forms one-half of an octagonal
section, The centre lines of the two
angled faces are then marked (C) and
lines are drawn paralle] to the maximum
breadth and centre lines from each of
the corners made by the faces (D). We
can now take measurements from the
centre and maximum breadth lines to the
corners—shown as x in Fig. 26(b), these
measurements, incidentally, should all
be the same—and plot them on our
fuselage block for every template station.
The points are then joined up on the
block, as shown by the broken lines in
Fig. 27. The block is now worked down
to these lines to form an octagonal sec-
tion throughout, as illustrated in Fig. 28.
On large models most, if not all, of this
work can be carried out accurately using
a small plane or a spokeshave. When
these tools or any other cutting tools are
employed, always make the cut from the
widest portion towards the narrowest so
as to avoid cutting into the ends of the
grain and ripping the wood. Check all
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section stations with the intermediate
templates.

The centre lines of each of the eight
faces are then plotted on the block with
a soft black pencil. The top and bottom
centre lines and the maximum breadth
lines should also be boldly marked, since
all these lines now indicate the finished
size of the fuselage all along their lengths
and they must not be filed off. The
second and final stage of shaping, the
rounding off of the block on each of the
eight segments between the marked lines,
is now carried out, checks being made
with the circular section templates.

This method, if carried out carefully,
will result in a finished job of almost
perfect circular section. It will not, per-
haps, be as precise as if the work is done

on a lathe, but visually there will be very
little difference, certainly not suificient
error to affect the finished appearance of
the model.

Mention has already been made of the
rectangular type of fuselage found on
most of the older aircraft and no enlarge-
ment on this form will be necessary, Most
of the shaping work will be completed at
Stage 6, apart [rom a slight rounding of
the top deck in some cases, and a round-
ing of the engine cowlings, These [use-
lages can be shaped almost without the
aid of templates,

The method for cutting cockpits has
already been described and a similar
method is employed {or cutting housings
for nose or tail wheels on models having
refractable undercarriages.

CHAPTER TOUR

Cockpits, Cabins,
and Gun Turrets

Before we leave the subject of fuselages
we must examine the various methods to
employ in representing or making pro-
vision for cockpits, cabins, gun turrets,
and the like.

COCKPITS

The open type of cockpit is rarely
encountered on present-day aircraft, but
il models of some of the older aeroplanecs
are contemplated, the cockpits will form
an important part of the characleristics
of the fuselage, and their shapes will
have to be copied carefully. Before any-
one thought of putting a lid over the
cockpit and protecting the occupants
from the elements, these openings
ostensibly provided a means whereby
the pilot and passengers could put their
heads through and see what was going on
outside, More often than not they also
provided a means of attracting draughts,
rain, snow, and other unwelcome intru-
sions to whip round the hapless occu-
pants!

On at Jeast one early cabin aeroplane
even the cabin windows were Jeft as open
spaces, and in a description of this par-
ticular aeroplane in a reference book at
the time this feature was described as
being effective in removing all tracesof
stuffiness and feeling of helplessness so
often found in the totally enclosed type!
Today, with our sealed pressure cabins,
it seems that the air traveiler has over-
come his former claustrophobicaversion,
and the model maker is faced with one
more operation—the fitting of glass in the
cabin windows!

OPEN COCKPITS

Open cockpils have either curved or
sghare-cut edges or sometimes a com-
bination of both. Most first World War
aircraft had curved-edge cockpits, and

29

examples of the square-cut variety are
found on the Tiger Moth, Gauntlet, and
many of the ultra-light aircraft that were
produced just before Lhe second World
War, In making either type, the profile
ouflines are marked out and shaped with
the fuselage profile, and the cockpits are
drilled out after the plan shaping stage.
Cockpits having squared lines must be
finished off by cutting with a small chisel.
Windscreens for this type of cockpit can
be made of thin transparent celluloid.
Cut the celluloid about twice the depth
of the windscreen and form two “prongs”
for fitting into small holes drilled in the
fuselage as shown in Fig. 1.
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Fig. 1. Cellulold windscreen for open cockplts.
Fig. 2. Gunner’s cockpit with built-up fairing.

GUNNERS’ COCKPITS

Gunners’ cockpits on the older types
were invariably circular with a Scarff or
high-speed gun-mounting on the top.
These cockpits are simply drilled out,
preferably belore the final shaping of the
top deck 15 carried out. For one-seventy-
second-scale models either a 1" or &”
drill will usually give the right size. Where
the fuselage was flat-topped, as on the
famous Bristol Fighter or the Armstrong
Whitworth Atlas, nothing need be done
beyond drilling, but on types where the
fuselage had a rounded fairing on top,
as with the Hawker Hart and Audax, a
circular fairing, looking something likea
squat chimney, was used to provide a
level surface for the gun-mounting. This
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fairing can be represented by a piece of
thin cardboard or tin rolled to shape
around a pencil and inserted in the driifed
hole so that it stands up {from the fuselage
top decking. Cut the card or {in so that
the edges just meet when rolled and do
not cverlap (see Fig. 2}.

TRANSPARENT COCKPIT COVERS

Since the late 19303 the maijority of
aircraft have cockpits completely cover-
ad in with a transparent canopy or hood,
the Spitfire, of cousse, being a typical
example. On models, this type of hood
should also be represented by some
transparent material and not merely in
painted wood. Transparent cockpit
covers moulded in acctate sheet are
marketed for a range of different aircraft
types, and the beginner in the scale-model
field may decide to make use of these
covers rather than go to the trouble of
making them himself, But sooner or
later he will no doubt find himself want-
ing to build a model for which no com-
mercially produced cockpit cover is
available and he will be thrown back
upon his own resources,

MOULDED COVERS

Covers can be moulded from very thin
acetate sheet, and although the writer has
never made use of this process, preferring
the solid type of cover described later,
a description of the method used in
moulding cockpit covers js given here for
the benefit of any who may wish to make
use of this type.

The shape of the cockpit cover is first
carved out in a separate block of wood
as though the wood cover were being
used on the moedel, but with the difference
that the overall dimensions should be
reduced by the thickness of the trans-
parent sheet to be used. This forms the
mould. Then in a sheet of thin wood a
cut-out js made to the exact size of the
base of the cover to form a frame. A
sheet of the transparent material is then
pinned securely over the cut-out and
heated over an electric fire. When it is
heated sufficiently the material will be-
come pliable, and when in this state the
shaped mould is pressed into the cut-out

Fig. 3. Method of moulding cockplt covers In

thin acecate sheet: {a) Mould; (b} Frame;

{c) Moulded transparent cover ready for
trimming.

untii the material has assumed the shape
required (see Fig. 3). It will be necessary
to fit a small handle to the shaped mould
ot this process and this can be made from
a length of wire or wood dowel-rod.
When the material has cooled it can be
trimmed off round the base and then
cemented on to the model.

This system is, however, not recom-
mended as it is difficult to get a crystal-
clear represeniation of the cockpit cover,
the most common fault being white
blemishes which appear if the material is
not heated sufficiently and is strained in
the moulding process.

“SOLID™ TRANSPARENT COVERS
A much more satisfactory method is
to make the cockpit cover out of a solid

block of perspex. This material is easy to

shape with files and, when polished,
produces a miniature cover which looks
exactly like the real thing. The one dis-
advantage is that no interior detail can
be shown in the cockpit, but in fact this
drawback Joses much of its importance,
for on a small-scale model accurate
cockpit detail is very difficult to repro-
duce without a specialized skill far be-
yond that of the average modeller for
whom these notes are intended, In
addition, no matter how clear a moulded
cover may be, a good deal of the interior
detail will be lost to sight when the cover
is in place unless the added complication
of some form of interior lighting is in-
corporated.

© The sequence of shaping a cockpit
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Sy
ﬁ D Fig. 4. Stages In shaping cockpit
ﬂ cover In solid perspex.

cover in solid perspex closely follows the
method for a (uselage, First, a rectangu-
lar block of the exact length and of a
breadth and depth equal to the maximum
breadth and depth of the cover is cut out.
This material can be cut with a fine
hack-saw and trued up by filing with the
block held in a vice. The two sides of the
block are then lightly rubbed with fine
sandpaper to provide a suitable surface
upon which the side elevation can be set
out in pencil (Fig. 4(a)). The block is
then filed down to this outline, as shown
in Fig. 4(b), following which the plan
shape is marked out and the surplus
material again filed away (Fig. 4(c)).
A coarse file can be used for the pre-
liminary shaping, but the finishing of
each stage should be carried out either
with a very fine file or with fine-grade
sandpaper. The fourth and final stage
consists of rounding off the cover to its
correct cross-section (Fig. 4(d)). Here
some difficulty may be experienced in
holding the perspex in a vice owing to the
smooth surface of the material and the
shape of the cover; the modern one-piece
“bubble”-type covers are most trouble-
some in this respect. This difficulty can
be overcome if the front and rear halves
of the cover are shaped in separate
operations with the cover held by its tail
or nose in the vice, as the case may be.
Vice-clamps must be used for this opera-
tion to prevent marking the work (Fig. 5).

The jllustration shows a cockpit cover

Flg. 5. Holding covar
in vice for shaplng.

for the Spitfire, but the method for all
similar covers, including the fully stream-
lined type set on top of the fuselage, ason
the Swilt, is exactly the same. ‘

The shaping process will leave the
cover with a “frosted plass™ surface and
it must then be polished until a crystal-
clear finish is obtained. A polish especial-
Iy for use on perspex can be obtained, but
the ordinary household metal polish is
just as effective. After the first rubbing
over, the surfaces will probably show
small scratches and these must be re-
moved with a very fine file or crocus
paper — a fine sandpaper — and the
polishing continued until 2 perfect sur-
face is obtained.

In the jllustration given here the wind-
screen, the sliding portion of the hood,
and the small fixed transparent panel] at
the rear are all shown as shaped from one
piece. Where longer covers are needed,
such as on the Fairey Battle, they can
be made either in one piece or in sections,
depending upon the preference of the
modeller or the size of material available.
Care must be taken to secure a fairly
good “seating” of the cover on the fuse-
lage, but any slight imperfections will
not matter since the framing, which is put
on later, will mask any small gaps.

This type of cover should be fitted to
the fuselage with special perspex cement,
a liquid adhesive which can be obtained
in small bottles from any modet or handi-
craft shop. It is an extremely quick-
drying substance and swift working is
needed. It is best applied with a thin
metal rod—a length of wire inserted in
the end of a piece of dowelling makes an
excellent tool [or this purpose. Apply the
cement to the edges of the cockpit and
press the perspex cover firmly into place.
In a few minutes a very strong joint will
have formed. The inside of the cockpit
sliould first be painted with a dull-black
paint or black drawing ink.

FRAMING COCKPIT COVERS

The representation of the framing is
obtained with very narrow strips of thin
paper cemented on to the cover. The
width of the strips can be measured [rom
the general arrangement drawings, but
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will usually be in the region of only "
or less, so delicate handling will be need-
ed. The strips are cut from the edge of a
sheet of paper using a razor-blade and
metal rule or straight-edge. The single-
edge backed variety of razor-blades are
most suitable for this job, being both
easier to handle and safer than the
double-edged type. A cutting-board of
fairly hard smooth wood should be used
and the metal rule must be held firmly
pressed down, otherwise the strip will
“cockle™ as it is cut. A sharp blade is,
of course, essential.

Perspex cement is again used for fixing
the frames, and owing to its quick-drying
properties, deft working is required. A
pair of fine-point tweezers will also be
needed. Fix the vertical or athwart-ships
frames first, in the following manner.
Mark the points on the fusejage where
each section of the frame meets the cock-
pit edge. Then, holding a length of paper
strip in one hand, apply the cement lo a
very smail section of the end of the strip
just sufficient to give an ‘‘anchorage”.
Then place the end of the strip against
one of the marks and set it in place with
the tweezers (see Fig. 6). When the end is

Spifecs 2

Fig. 6. Method of fitting paper strips for frames,

firmly fixed, apply cement to another
short scction of the paper strip and hold
this section on to the cover with the
tweezers until the cement sets. Continue
the operations until the base of the hood
on the opposite side is reached and then
trim off with the razor-blade. Fix all the
vertical members in the same manner,
including the frames edging the front
windscreen. Note that where the cover
butts on to the fuselage, as at the rear of
the Spitfire hood, the paper should be
fixed so that it masks the joint between
the perspex and the wood.

Then fix any horizontal or fore and aft
strips, using the same method of working,
and finally fix the strips to frame the base
of the hood all round. This can often be
done with one complete length of paper,
starting at the rear corner of the hood on
one side and working round to the oppo-
site corner on the other side; but where
a sliding hood is to be represented a more
efTective appearance is given if the sliding
portion is framed with a separate strip.

Do not apply too much cement to the
strip, because if this is done the adhesive
will squeeze out at the sides as the strips
are laid on the perspex and the polished
finish will be marred. I this does happen,
allow the cement to set hard and then
carefully shave it ofl with a thin razor-
blade and rub over with a little more
polish.

CABINS

Cabins of almost endless variety will
be found on the different types of aircraft
which the model maker will come up
against, and the representation of cabins
can range from the completely solid
model, with windows painted on, to the
hollowed-out fuselage in which seats,
controls, and all manner of interior
details are fitted.

The painstaking model maker will
never be satisfied with the painted-win-
dow type and will want to use a trans-
parent material for windows no matler
whether any interior detail is fitted or not.
As regards interior detail, however, one
should be guided by the amount of it
which will be visible when the cabin is
closed in and the windows and framing
are fitted. Very often, depending on the
particular aircraft type, little or none of
the detail can be seen in the finished
model, and many hours of patient work is
brought to naught when this is the case.
So study each type carefully, and if you
want to include interior detail decide in
advance how much of it will be seen in
your finished model and plan the detail
accordingly.

SOLID CABINS
Taking the simplest form first, the
completely solid cabin presents vety little

Handley Page Hannibal
Handley Page Halifax




Avro Anson and Hawker Hind
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difficulty, its shape being set out and
carved as part of the fuselage. The
beginner will find that this method is
very convenient on models of high-wing
monoplanes or on biplanes where the
top wing is mounted directly on top of
the fuselage, examples being the Puss
Moth, Auster, and Dragonfly. On such
types it is a simple matter to fit the wing
on to the top of the solid cabin.

A number of different methods can be
used for fitting glazed windows to cabins,
and the choice of method will depend
upon, firstly, the particular aircraft type,
and, secondly, on whether or not intertor
detail is to be included.

RECESSED WINDOWS

Again taking the simplest form first,
we have the method which can be used
where the fuselage is left solid, but
shallow recesses are cut for the window
shapes, the recesses being painted dull-
black inside and having thin celluloid or
perspex fitted in to represent the glazing
(Fig. 7). This method is particularly
advised on modern air-liner types, such
as the Hermes, Ambassador, Viscount,
Comet, and Britannia, where the fuselage
section is circular, which makes the
hollowing out of the cabin particularly
difficult, and where, in any case, the size
of the windows is so small that no cabin
detail would be visible. Externally, it
provides a very realistic effect.

TEMPLATE
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Fig. 7. Marking out and cutting recessed
windows.

Fig. 8. Cutting windows from cellulold strip.

Template shown for marking out oval
windows.

The recesses should be cut to a depth
of about }”. The marking out for such

C

windows consists of first drawing two
parallel lines along the fuselage side
representing the top and bottom of the
windows. Where the windows are rec-
tangular, as on the Comet I, they are then
marked out between the parallel lines
by short vertical lines. Where they are
circular or eliptical, as on the York or
Viscount, the centre of each window
should be marked by a single vertical
line. For circular types the window can
then be scribed with a pair of compasses,
but on eliptical types two further lines
should be marked at points representing
the maximum breadth of each window,
and the shape should then be carefully
copied from the general arrangement
drawings. The edges of the windows
should then be scored with a sharp chisel
or gouge, of appropriate curvature to
prevent splits running along the fuselage,
in exactly the same manner as for cutting
out cockpits. When this has been done
the space within the lines can be drilled
out to a depth of approximately 1", using
the Jargest size drill possible. The recess
is then finished to its correct shape, if
necessary with a chisel or gouge.

The actual glazing is carried out late
in the final painting stages of the model,
but for completeness the method is
described here. Transparent celluloid of
about " in thickness is the best material
to use for this type of window, since it
can be cut quite easily with scissors and
can be bent to follow the curved surface
of the fuselage. Thin perspex can be used,
but this may need filing so that the win-
dow follows the curve of the fuselage and
will need to be polished after fitting, and
as this work is done when the model has
already been painted, the paint may be
damaged by the polish. The-material
should be cut into strips exactly equal to
the depth of the window and the window
shapes then marked out along the strip
(Fig. 8). The sharp point of a pair of
dividers should be used for marking out,
and where the windows have curved out-
lines it is a good plan to use a template
made from a piece of thin cardboard,
with a hole cut in it to the shape of the
window. This hole should be cut very
slightly oversize. The recesses will al-
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ready have been painted dull-biack
inside, and the windows are then fitted by
smearing a thin layer of glue or cement
round the edges of the cut-out and press-
ing the transparent material into place.
Each window should, however, be tried
for a close fit before the adhesive is
applied.

WINDOWS CUT THROUGH FUSELAGE
A variation of this method, illustrated
in Fig..9, consists of cutting the window

Fig. 9. Window aperture cut right through
narrow fuselage,
Fig. 10, First stage in cutting aperture, Holes
drilled through fuselage.

aperture right through the fuselage, the
inside of the aperture then being painted
dull-black and celluloid or perspex
glazing being fitted as before. This
method gives a rather better effect, but is
recommended only where a fuselage is
relatively narrow and particularly where
a single long cut-out can be made for all
the cabin windows, the separate panes
then being represented by framing with
narrow paper strips. Examples of types
on which this method can be used are the
early commercial aircraft, such as the
D.H. 4A, 9C, 18, 34 and Armstrong
Whitworth Argosy and on the more
recent De Havilland Dove, Where this
method is used the'window shapes should
be scored on both sides of the luselage
after marking out, and the wood within
the markings is then drilled at close
intervals (Fig. 10). Drill completely along
one side of the fuselage first to a depth
approximately eqgual 1o half the fuselage
widtly, repeat the process from the oppo-
site side of the fuselage, and then clean
out with chisels and files. Rather more

care is needed with this method to ensure
that the cut-out is true right through the
fuselage. The glazing is simplified be-
cause only one single strip of material is
required on each side of the fuselage.
Again, this should be fitted during the
final painting stages of the model, and
narrow paper strips are then cemented
on to the transparent material to repre-
sent the framing.

BOLLOWED CABTNS

" Where a hollowed cahin is required the
shape of the particular fuselage will, toa
large extent, dictate the method to be
used. The whole of the cabin space is
hollowed out, either from the top of the
fuselage or from the bottom, a separate
strip of wood being fitted afterwards for
the roof or floor. Wherever possible the
hollowing out should be done from the
bottom of the fuselage so that cabin
seats and other details can be built up on
the separate floor strip, and these delails
can then be painted before the Noor is
fitted to the fuselage. This method is
particularly suited to all the earlier com-
mercial types where the fuselage section
is mainly rectangular. Examples are the
D.H. 34 and Argosy already mentioned
as well as the Armsirong Whitworth
Atalanta, Handley Page Hannibai, and
many other similar aircralt types. In all
cases the window openings should be cut

Fig. It. Hollow cabin. First szage with windew
recesses cut and floor cut-out marked.
Flg. 12, Cabin hollowed out from underside of
fuselage.,
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in the sides of the fuselage first, with
shallow recesses of 3" to }” depth as
described ahove. The plan of the cabin
is then marked on the bottom of the
fuselage, the sides of the luselage being
left between & ”and 4" thick (see Fig, 11).
The outline is then scored with a chisel
and the cabin is hollowed out by drilling
with large-size drilis or with a brace and
bit. After drilling, the walls are cleaned
up sinooth with chisels and files (see
Fig. 12), particular atiention being paid
to the inside edges of the windows which
have already been cut. A separate strip
of thin wood is then cut out to fit exacily
the opening in the bottom of the fuselage
to form the floor, and il cabin detail is to
be included this can then be built up on
the floor strip. The cabin defails and, of
course, the inside walls of the cabin must
be painted before the floor is finally
glued in place. After the floor has been
fitted, any small gaps are filled with plas-
tic wood, and the bottom of the fuselage
should then be rubbed over with fine
sandpaper.

If the hollowing out is done from the
top of the fuselage, cabin detail can be
bailt up on a thin strip of wood which can
be fitted into the cabin to form a false
{loor before the cabin roof is fixed.

HOLLOW CABINS—LOW-WING
MONOPLANES

Where interior detail is required on
cabin monoplanes of the low-wing type,
the hollowing out is best done from the
top of the fuselage. From the modelling
point of view this class of aircraft falls
roughly into two categories: firstly, the
type on which the whole of the cabin
sides and roof are formed of transparent
material, examples being the Miles
Gemini, Percival Gull, Proctor, and
Prentice; and, secondly, aircraft where
the cabin is surmounied by a *“solid”
roof, such as on the Anson and Dove.
In the former category, which consists
mainly of the smaller aeroplanes, the
whole of the cabin outline should be
omitted when shaping the fuselage, in a
similar manner to the omission of the
cockpit cover, as described in relation to
the Spitfire fuselage in Chapter 3. The

NARROW REBATES

Fig. 13. Cabin caver made of thin ceilulold’
bent to shape.
Fig. 14. Composite cabin glazing with shaped
solid perspex block and thin sheet.

hollowing of the fuselage is also dealt
with in a similar manner to the hollowing
of the cockpit. Then, after the internal
details have been fitted, the transparent
cover can be built up on top. For the
transparent cover the modeller can use
either a moulding of acetate sheet as
described earlier in this chapter or the
transparencies can Dbe built up with
sheet celluloid or thin perspex. If the
built-up method is chosen the fype of
material to use will depend to some
extent on the shape of the trans-
parencies. Where no double curvatures
are found, that is where the cabin section
is curved in front view but not in plan,
as, for instance, on the Miles Gemini,
Percival Gull, or Proctor, thin celluloid
is the best material to use. This material
can be moulded very easily if it is im-
mersed in warm waler and bent fo the
shape required. Where this material is
used a narrow rebate should be filed in
the fuselage around the edges of the cabin
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to which the celluloid can be cemented
(see Fig. 13). Even on this simple type of
cover the front windscreen will almost
invariably have a double curvature, and
the windscreen should, therefore, be
shaped from a solid block of perspex and
fitied separately. A narrow rebate will
also be needed on the rear edges of the
windscresn to allow the cailuloid o £t
neatly on to it.

Where double corvatures are found in
the cabin cover a combination of thin
sheet perspex and solid perspex may have
to beused. Anexample of thisis found on
the Percival Prentice where the rear of
the cabin canopy curves down to the
fuselage deck as well as being curved in
cross-section. On this and similar types
thin sheet perspex or celluloid can be
used for the centre portion of the canopy,
that s between the front windscreen and
the rear curved fairing, thus enabling the
cabin detail to be included, and the
windscreen and rear fairing can be form-
ed from two solid blocks of perspex. If
sheet perspex is used for the centre por-
tion, separate strips will be needed for
each of the two side panels and for the
roof, the latter being filed to the correct
curvature on top. The front windscreen
should be fitted first and then the two
side panels are cemented in place, after
which the shaped roof is cemented on
top and, finally, the shaped rear portion
is fitted (see Fig. 14). When the paper
strips are cemented on to form the cabin
framing, this type of built-up cabin will
be quite strong.

With the larger cabin types, such as the
Anson and Dove, the fuselage should be
completely shaped as though the cabin
were to be left solid, then the whole of
that part of the fuselage forming the
cabin should be cut down to the level of
the bottom of the cabin windows and
the interior hoflowed out and fitted with
the cabin details. Thin sheet perspex is
then fitted to form the side windows and
a separate piece of wood is shaped for
the cabin roof. It may be found necessary
on these types to provide some additional
support for the roof portion, and this
support can take the form of short
lengths of wire plugged into holes drilled

in the cabin floor, the upper ends of the
wires being fitted into holes drilled in the
underside of the roof portion (see Fig.
15). Where these additional supports are

Fig. 15. Wire supperts for solld eabin roof.

used they should be arranged so that they
follow the framework of the actual air-
craft, or so that they will be masked by
the papet-strip window-framing which is
put on afterwards. The Anson is a par-
ticularly good example of this type of
cabin construction, since with its large
windows one is able to seeclearly into the
cabin even on a small-scale model, and
the extra work of fitting interior details
is well worth while.

HOLLOW CABINS—HIGH-WING
MONOPLANES

The use of internal formers will also be
necessary on high-wing cabin types, such
as the Lysander and Auster, to provide a
means of fitting the wings to the fuselage.
On such types the formers will have to
follow exactly the pattern of those on the

Lysernder

~wooD

@*"’soun PERSPEX

Flg. 16. Usa of formers on high-wing cabin type
showing wire dowels soldered on to provide
for fitting of wings,

Fig. [7. Pilot's cabin windows and cabin roof,
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actual aeroplane, and to the tops of these
formers short lengths of wire will have to
be soldered so as to project from the
sides of the cabin to {it into holes drilled
in the wing roots (see Fig, 16). The trans-
parent panels are then built up in sheet
perspex or celluloid around the formers.
The modeller will no doubt find that a
certain amount of trial and error will
have to be used in fitting the transparent
panelling on these types of model.

PILOTS CABINS ON LARGE ATRCRAFT

Pilot’s cabin windows on modern air-
liners, such as the Comet, Viscount,
Ambassador, and Britannia, are best
shaped from a single block of perspex,
since practically no cockpit detail can
be seen on small-scale models of such
aircraft. In any case, on nose-wheel types
the nose of the fuselage must be weighted
so that the model will “‘sit” properly on
its undercarriage and not fall back into
its natural tail-down attitude, and the
pilot’s cabin, if holiowed out, provides an
excellent place for inserting the required
amount of ballast. The method used for
pilots’ cabins is, firstly, to completely
shape the fuselage as though the cabin
were to remain solid, then the upper part
of the cabin, down to the bottom line of
the windows, is cut off and the cabin is
drifled out. The cabin windows are then
filed to shape from a solid block of
perspex, and a separate piece of wood is
shaped to fit on top of the perspex block
to form the cabin roof (see Fig. 17).
These two parts are then put on one side
for fitting later when the model has been
assembled and the correct amount of
batiast has been inserted in the hollowed-
out cabin. The method for ballasting
nose-wheel models is8 described in
Chapter 11.

GUN TURRETS

Gun turrets can be represented by
moulding in acetate sheet where [ull
internal details are required to be shown;
by shaping the turret in solid perspex
where no details are required; or, as a
compromise between these two, by
being built up in several sections of pers-
pex so that a limited amount of detail can

be included, particularly the protruding
gun barrels. This latter method is recom-
mended for use by the amateur for al-
though it is more difficult than shaping
the turret from a single block of perspex
it does enable a reasonable amount of
detail to be fitted whilst avoiding the
difficulties of making mouldings.

The exact manner in which a turret is
builtup onthese principles will, of course,
depend upon the type of turret which is
being copied, but the illustration in Fig.
18 shows, as a typical example, a com-
plete set ol nose, dorsal, and tail turrets
for the Lancasier bomber built up by
these alternative methods, The guns are
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Fig. 18. Turrets for Lancaster |If made of com-
binations of solid perspex and cellulzid sheet,
with gun-mountings in wood and guns made
from pins or wire.
Flg. 19. Gun-mounting in wood. Broken lines
show finished size a!iger IJoles drilled and guns
itted.

formed from short lengths of wire or
pins which are inserted into small wooden
fittings shaped to represent the elevating
mechanism. To overcome any difficulty
in fitting the wire representing the gun
barrels into these wooden parts, which on
a one-seventy-second-scale model will be
no thicker than +”, the wood parts
should be first made considerably wider
than required and the holes for the gun
barrels drilled with a fine drill (see Fig.
19). When this has been done the wire or
pins should be inserted in the wood which
is then filed down to its correct thickness,
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BOMB-AIMERS' WINDOWS
Bomb-aimers” windows can also be
shaped from solid perspex, Their form
will vary, of course, with different types
of aircraft. The war-time Halifax and
Stirling, for instance, have bomb-aimers’
windows set into the fuselage under the
nose turret, and similar seatings to those
used for gun turrets are made into which
the shaped perspex can be fitted. The
Lancaster, on the other hand, had a small
domed transparency for the bomb-aimer
projecting from the front of the fuselage
just under the ront turret, and somewhat
similar provision is made on the Mos-
quito bomber and the more recent
Canberra. When shaping domed trans-
parencies such as this from solid perspex,
start by cutting a square block about 37
to 4 longer than the depth of the dome so
that this portion can be held firmly in a
vice whilst the shaping is carried out, The
block is first filed to the shape of the side
elevation and then to plan shape before
filing it to its circular form. When com-
plete the domed portion is polished and
then cut off ready for fitting (see Fig. 20).

Fig. 20. Shaping domed transparencies cn end
of square bar,
Fig, 21. Shaping small transparencies an ond of
rod.

ASTRODOMES

The smaller astrodomes can be shaped
in a similar manner, but an easier method
with these small parts is to use a piece of
perspex rod of the correct diameter, one
end of the rod can then be filed to the
dome shape and polished and then the
part can be cut off allowing about -
for setting into a hole drilled in the
fuselage.

“BLISTER’® TRANSPARENCIES
The small “blister” transparencies
sometimes found on the sides of the

pilots’ cockpit on second World War
aircraft—both the Lancaster and the
Mosquito are examples—are best made
separate from the cabin transparencies
and cemented on afterwards. To make
these fairings, cut a rectangular strip of
perspex in the form of a short rod, the
end dimensions of which are equal to the
breadth and length of the fairing in side
elevation. Then, with the rod held in a
vice, file about 4” of one end into its
stream-line shape and then file the
extreme end (o 1ts correct cross-section
and polish, after which the shaped end
is cut off Lo the exact depth of the lairing
and cemented to the cabin window (sce
Fig. 21}). Where more than one “blister”
fairing is required, the process of shaping
the end of the rod, polishing, and cutting
ofl is repeated.

Occasionally, the modeller may {ind
that he requires a cockpitl transparency
deeper than the thicknesses of perspex
which he has available. In such cases it is
often possible to build up the trans-
parency in two or three layers. This can
be done where the cockpit framework
can be used to mask the joins between the
layers. The illustration in Fig. 22 shows
a solid perspex cover for a Sunderland
made up of two slabs of material, one
$~ thick and the other §7 thick, the join
being masked by one of the cabin frames.

JOIN MASKED 8Y
FRAMING STRIP

Fig. 22. Method of making deep cockplt covers
in two layers of solid perspex.

CHAPTER FIVE

Mainplanes and
Tail Surfaces

The mainplanes and tail surfaces of a
model are, as a rule, much more easy to
construct than the fuselage, but even so,
they form a most important part of the
structure and as much care should be
taken over them as over any other part,

For all except large models of swept-
wing types, the mainplanes are best made
in one piece, irrespective of the method
which will be used to fit them to the
fusclage. The one-piece wing is easy to
set out on the block and symmetrical
shaping of port and starboard sides is
facilitated. If the wing has eveniually to
be fitted to the fuselage in two separate
halves, it is a simple matter to cut out the
centre section for this purpose.

MONOPLANE WINGS

The methods for monoplane and bi-
plane wings will vary slightiy, so let us
examine {irst the construction of a
simple monoplane wing, taking again the
Spitfire IX as an example.

First, a block is cut out slightly greater
in thickness than the thickness of the

wing root and a littfe larger than the span
from wing tip to wing tip, and chord—
the width from leading to trailing edge
at its maximum point.

The block is then planed smooth on
one face and marked on the two long
edges to the correct depth of the wing
root. The second side is then planed
down to this size, One edge of the block
is now planed straight and true.

The plan shape of the wing is then set
out on the block (see Fig. 1). A fore and
alt centre line and a wing datum line at
right-angles to the centre line is used for
setting out as des¢ribed in Chapter 2.
The lore and aft centre line is marked
first, exactly in the centre of 1he block and.
square with the planed edge. A try-square
should be used for marking this line. A
spanwise wing datum line is then marked
exactly at right-angles to the centre line
and at any convenient point on the wing
surface. This wing datum line for the
Spitfire is shown in the illustrations in
Figs. 1 and 3 of Chapter 2. When no
wing datum is shown on the geperal
arrangement drawings one can be drawn
in a suitable position.

The wing is then cut out to the plan
shape (Fig. 2). For wings with curved
outlines, as on the Spitfire, the cutting
can be done with a fret-saw, but where
the leading and trailing edges are straight
the rather more sturdy tenon-saw or
hack-saw can be used. In either case it is
a good plan to cut slightly on the outside
of the outlines and afterwards true up the
outline by filing with the block held in a
vice, or, if the wing has straight edges, the
block can be planed down to the outline.

Fig. 1, Plan shape of wing, marked on black.

fig, 2. Wing cut out to pfan shape,

Fig. 3. Wing tapered in thickness frem root

to tip.

Fig. 4. Spitfire malnpfzne marked for taper on
upper surfaca.
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The next operation is to taper the wing
in thickness from roct to tip. ¥n nearly
all cases this tapering occurs on the Jower
surface of the wing, as illustrated in Fig.
3. The Spitfire wing is, however, a little
unusual in this respect, and a glance at
the head-on view in the general arrange-
ment drawings in Chapter 2 will show
that there is practically no taper from
the wing root to a point just outboard of
the gun-mountings, but from that point
the wing taper occurs on the upper
surface.

Using the head-on view for measure-
ments, this taper is marked on both the
leading and trailing edges of the block
(Fig. 4). Remember to set out your
measurements from the centre line on the
plan surface of the block and not on the
curved edges, otherwise you will taper off
too finely at the tips. For wings of com-
paratively small depth, the operation of
tapering is best carried out by filing with
a coarse file, and a G-clamp should be
used to hold the block flat on the bench
(sce Fig. 5). Clamp the block at the
centre, making use of a packing block of
soft wood to prevent damage, and file off
each side in turn,

Spithee X

Fig. 5. Use of G-clamp to hold mainplane on
bench during filing of taper,

On wings of deeper section much, if
not all, of this tapering can be carried out
with a chisel or plane. When this method
is used always work from the centre
section outwards to the tips so that the
cuts are made over and not into the grain
of the wood. When very deep wings are
being made, such as for the Brabazon,
where on a one-seventy-second-scale
model the maximum depth is 14 ” taper-
ing to less than 4" near the tips, cutting
tools must be used if the job is not to
take an inordinately long time, and for

1
/Df cuTS

Fig. 6. When tapering mainplanes of thick

section make saw cuts at intervals and remove

wood a section at a time with chisel and mallet
and clean up with files afterwards.

wings of this nature chordwise saw cuts
should be made at intervals along the
wing, the surplus wood being removed a
section at a time, using a chisel and mallet
(see Fig. 6). The roughly tapered wing is
then finished off with a plane or by filing.

During these opecrations, make sure
that the original fore and aft centre line
remains intact and now, before the opera-
tion of shaping the wing to its correct
section is commenced, the centre line
should be carried round the leading and
trailing edges of the wing and marked
also on the other face of the block.

The markinglines required for shaping
a wing to its correct section or camber
are, firstly, a line on the leading edge

of the block, marking the “nose” of the

leading edge; a similar line on the trailing
edge of the block, marking the point of
the trailing edge of the wing; and a line
on the upper and lower surfaces of the
block, marking the maximum depth

points of the wing. To set out these *

markings, rectangles are drawn around
the wing sections given in the general
arrangement drawings, as shown in
Fig. 7, and the points of the nose, trailing
edge, and maximum depth can then be
measured off. Where sections are given
at two or more places along the wing,
measurements are taken for each position
and the points are plotted on the block
and joined up. Where, however, as is fre-

MAXIMUM DEPTH
4

LA ]
) e

-— ps' —— 2/;; —_ —+  EDGE

NOSE LINE

Fig. 7. Rectangle drawn round wing section to
ascertain location of maximum depth and
leading and trailing edges.
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quently the case, only one typical section
is given on the drawing, usually near the
root of the wing, it is necessary to scale
down from the section given in order to
get measurcments at a point near the
wing tip. Wherever possible choose your
section point where the wing has tapered
in plan to half the chord of the section
given, The measurements then taken
from the first section can be halved for
the sccond position.

As a general rule, the modeller will find
that the nose line runs along the centre of
the Jeading edge of the block and the
trailing-edge line also runs along the
centre of that edge or very slightly below
the centre. The maximum depth of a
wing usually occurs at a point one-third
of the chord back from the leading edge,
as shown in Fig. 7.

Templates should be constructed for
checking the wing shaping in much the
same way as we used templates to check
the fusclage section shaping. For each
scction the template should be construct-
cd in two parts, one for the upper and
one for the lower surface of the wing, as
shown in Fig. 8.

A
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Fig. 8. Typical upper and lower camber tem-
plates,

For all except very large wings, the
camber can be shaped with files. The
block should be clamped flat on the
bench by means of a G-clamp with an
extra block of waste wood about " thick

PACKING BLOCK 1O
RAISE MAINPLANE
FOR WORKING

Fig. 9. Mainplane clamped to bench for filing
camber,

prarer-d

Fig. 10. Mainplane cambered and control
surfaces scored.

inserted between the wing block and the
bench to facilitate the filing work. The
leading edge of the block should be
towards the worker, and the clamp
should be placed over the fore and aft
centre line of the wing block (see Fig. 9).
The surplus wood between the maximum
depth line and the trailing edge is filed
off first on each side of the clamp until
the wing surface is a gentle curve between
these two points. The leading-edge por-
tion is then filed in a similar manner.

The filing work should be checked at
frequent intervals against the templates
which have been made for the purpose.
The clamp is then moved to a position to
one side of the centre line and the centre
portion of the wing, which up to now has
been covered by the clamp and packing
block, is filed down flush with the sur-
faces on either side. This filing of the
centre portion should be carried out in
the same sequence, that is, the trailing
portion of the wing first, and then, before
the leading portion of the camber is
shaped, the centre line should be re-
marked from the maximum depth line to
the trailing edge. After the nose portion
of the centre of the wing has been camber-
ed the fore and aft centre line on this
portion should be re-marked.

The wing block is then turned over
and the filing process is repeated on the
other suiface, leaving our block as
shown in Fig. 10,

The whole wing should now be finished
off with a rubbing of fine sandpaper, care
being taken not to obliterate the centre-
line marking on upper and lower sur-
faces.

The lateral wing datum.line should
now be marked again on both upper and
lower surfaces of the wing, and the
ailerons, flaps, and trimming tabs mark-
ed out by reference to this datum and the
fore and aft centre line. These control
surfaces are then scored with a penknife
or chisel, using a steel rule as a guide.
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Considerable care is needed for this
operation., The rule must be held firmly
down on the surface and the chisel or
knife drawn slowly along the line. When
scoring the hinge lines of ailerons or
flaps, work from the wing tips towards
the centre and when scoring the lines
from the trailing edge to the hinge lines,
work in all cases from the trailing edge.
When scoring along the grain of the
wood, keep the tool pressed tightly
against the steel rule, otherwise there
may be a tendency for the fool to “run
off” to follow the grain.

Fig. I1. Shaped allerons,

On many monoplanes the ailerons
themselves are of aeroloil section, as
shown in Fig. 11, and where this is so the
leading edge of ihe aileron just behind
the hinge line will curve slightly down-
wards. To obtain this effect on a model
a small blunt-nosed three-cornered or
knife-edged file should be carefully work-
ed along the scored hinge line until the
aileron surface has the appropriate
shape.

DIHEDRAL

Most aircraft, both monoplanes and
biplanes, have a certain degree of dile-
dral built into the mainplanes, that is the
mainpiane is bent upwards from the
centre or near the centre to the tips. This
dihedral angle of the wings of an aero-
plane is always a prominent characteris-
tic and must be copied accurately in the
model. In most cases we find that the
wing has a short horizontal centre sec-
tion projecting on each side of the luse-
lage and that the outer portions only of
the wing are set at a dihedral angle. To
reproduce this in the solid wooden wing
of a model we must, therefore, bend the
outer sections of each wing upwards.
This task is much more simple than it at
first seems, for on mainplanes up to 4" or
$” in thickness the work can be done by

steam bending, First of all a line is
marked across the wing on both upper
and lower surfaces parallel to the fore
and aft centre line and at the point where
the dihedral angle occurs. On the Spit-
fire, which we have been using as an
illustration, this point lies just under
3" outboard of the centre line on each
side and is shown in the head-on view in
the general arrangement drawings in
Chapter 2. Having checked our mark-
ings, we then score along these lines on
both upper and lower surfaces so as to
cut the surface fibres of the wood. The
wing is then held so that a jet of steam
from the spout of a kettle plays on this
line on both upper and lower surfaces
(see Fig. 12). This will soften the wood
at this point and, when it is sufficiently
softened, the wing can be bent quite
easily. Whilst the steam jet is being play-
ed on the wood the wing should be held
between thumb and forefinger lightly
flexed in the direction in which it is
required to be bent. Do not force the
wing to bead, but keep a gentle pressure
and allow it to bend in its own time,

DEEP 5GORING

Flg. 12, Steam-bending main-
plane te dihedral.

To check the correct setting of the
dihedral, meastre off from the head-on
view of the general arrangement draw-
ings the height of the wing tip above the
bottom surlace of the wing centre section.
During the steam bending process, the
wing is placed on a level surface and the
height of the tips above this surface is
checked with the drawings (see Fig. 13).
Make sure that the wing is bent at a clean
angle at the correct points on both lead-
ing and trailing edges. When the wing has

Fig, 13. Measuring dihedral at wing tips,
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been correctly bent it should be left for a
while to dry, and then the portions of the
wing which have been steamed must be
rubbed aver with fine sandpaper to
remove the roughness which the steaming
will have caused. When the wirg is com-
pletely dry and smoothed down a further
check should be made to ensure that the
angle has not altered,

The ease with which a mainplane can
be bent to dihedral will, of course, depend
upon the thickness of the wing. The thin
wings of a biplane can be bent after a few
seconds in a steam jet, but thick mono-
plane wings of, say, from 4" to " will take
longer. In the case of thick wings it is
often better to make shallow saw cuts
along the dihedral line instead of scoring.
The saw cuts can be made either with a
Iret-saw or a fine hack-saw, and the cut
on the upper surface, or the inside of the
bend, can be made a little deeper and can
also be cut with a thicker saw blade than
the lower surface {see Fig. 14(a)). When

FILL WITH PLASTIC
wooD

Fig. 14. Steam-bending mainplanes,

the wing is bent the edges of the cut on
the upper surface will close together
whilst those on the under surface will
open out, and these must be filled with
plastic wood and rubbed down so that
no crack or join can be seen (Fig. 14(b)).
In extreme cases, with very thick wings,
steam bending will be found to be im-
practicable, but if the modeller is working
to one-seventy-second scale there will be
very few aircraft types with wings so
thick that they cannot be bent by the
method described, However, when steam
bending cannot be used it will be neces-
sary to cut right through the wing at the
point of the dihedral angle and to file
the root of the outer sections of the wing
at such an angle that they can be jointed
on to the centre section again with the
correct amount of dihedral (see Fig. 15).
Wire dowels should be used for refixing
the outer sections, and {or a strong joint
these dowels should be arranged in pairs,

WIRE DOWELS  FILED TO ANGLE

S

Fig. 15, Alternative methed of forming dihedrat
In mainplanes of thick section,

as shown in the illustration. The faces of

the joint should, of course, be glued and,

when the joint has set, any small cracks
should be filled with plastic wood.

The basic sequence of wing shaping
has now been covered and we can briefly
summarize this sequence as we did in the
case of fuselage shaping.

Stage 1. Rough block cut slightly over-
size all round.

Stage 2. Block planed down to maxi-
mum thickness of the wing
root.

Stage 3. Fore and aft centre line and
wing datum line marked and
wing plan set out.

Stage 4. Wing cut to plan shape.

Stage 5. Wing tapered in thickness
{rom root to tips.

Stage 6, Wing cambered:

(a) trailing edge of upper sur-
face;

(b) leading edge of upper sur-
face;

(c) trailing edge of lower sur-
face;

(d) leading edge of lower sur-
face.

Stage 7. Score control surfaces ete,

Stage 8. Steam bend dihedral.

This sequence can be followed for all
monoplanc wings, and for most types of
fixed-undercarriage monoplanes nothing
more need be done, but on aircraft types
where the undercarriage retracts into the
wing, as on the Spitfire, or on jet types
where air-intakes are situated in the wing
roots, as on the Hunter, Vulcan, and
many others, or where radiators are
positioned in the Jeading edges, as on
the Whirlwind, Mosquito, Hornet, and
Firefty V, one or two additional opera-
tions will be called for on the model.

RETRACTABLE UNDERCARRIAGE
HOUSINGS

Dealing first with retractable under-
carriages, we shall find that in most cases
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where the undercarriage is retracted
into a wing, the wheel lics flat, as it does
in the case of the Spitfire, and we shall,
therefore, have to cut an opening in the
underside of the wing for the wheel
housing, and, as a rule, the cutting of a
narrow channel will be needed in addi-
tion to house the undercarriage leg. The
layout of the retracted undercarriage and
its fairings is normally shown on the
general arrangement drawings. In these
drawings of the Spitfire in Chapter 2,
the retracted position of the under-
carriage is shown by broken lines on the
plan view. These shapes are carefully set
out on the under surface of the wing, all
measurements, as usual, being taken
from the centre and wing datum lines.
Some difficulty may be experienced by
the novice in setting out these shapes,
and an alternative is to trace the shapes
on to a separate piece of paper or thin
card, the shapes can then be cut out and
used as a template for tracing on fo the
wing surface,

Circular wheel housings are the most
difficult to deal with because, as the
depth of the wing will be smali, we cannot
use drills or a brace and bit and the hous-
ings must be cut out with a gouge.
Wherever possible a gouge, having the
same curvature as the wheel circle,
should be used, and the complete circle is
scored on the wing block, the scoring
being as deep as possible (see Fig. 16(a)).

Flg. 16. Cutting circular
housings for retractable
undercarriage.

The surplus wood is then removed with
a small, preferably a 17, chisel, the cufs
being made along the grain of the wood

from the centre of the circle towards
the edges (Fig. 16(b)). A considerabic
amount of care is necessary for this
operation, particularly in the first stages,
to prevent the chisel from cutting beyond
the outer edges of the housing. Do not
attempt to remove the wood to the full
depth of the housing on the first opera-
tion, the first cuts should leave a shallow
depression only, and the gouge is then
run around the circle to score a little
deeper, and more wood is removed with
the chisel., These operations are con-
tinued until the housing has been cut to
the required depth. Again, take care that
the cutting is not pushed right through
to the upper-wing surface. The inside of
the housingcan finally be cleaned up with
a strip of sandpaper held over the end of
a round pencil or circular piece of wood.
Where a gouge of exacily similar curva-
ture to the wheel circle is not available,
the modeller will have to resort to using
a gouge of smaller curvature and the
circle must be trued up afterwards with
the tip of a small file. The channels for
the undercarriage legs are rather more
simple, since, having straight edges, they
can be cut with a chisel. On most types
it will be lound that this channel is not
so deep as the wheel housing. Fortunate-
ly, circular wheel housings are not very
common, and more often one (inds that
the wheel retracts into a rectangular
housing, the shape of which depends
upon the internal wing construction of
the actual aircraft, and in these cases the
housing can be scored and holowed out
with a small chisel. This also applies to
the few types where the wheel retracts
rearwards and is housed vertically in
the wing. The Fairey Battle is one
example and, as on most aircralt with
this type of wheel housing, the lower
portion of the wheel remains clear of the
under-wing surface when retracted so
that only a shallow cut-out need be
made in the wing.

WING-ROOT AIR-INTAKES

To represent air-intakes situated in
the wing root of jet aircraft, such as the
Hunter and Vulcan, cut-outs should be
made to a depth of between }” and §".
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Hu~ter

Fig. 17. Wing with root air-intakes, Marking
black for shaping te correct taper.
Flg. 18. Taper filed and root Intakes cut out.
Fig. 19. Wing cambered,

These cut-outs are made before the final
shaping of the wing to its correct section
or camber is carried out, that is imme-
diately after Stage 5 of the basic opera-~
tions. On small aircraft, like the Hunter,
the wing roots are deepened in thickness
s0 as to accominodale the air-intakes,
and form a compound taper of the wing.
After the wing has been cut out to plan
shape from a block which s deep enough
to provide for the thickened wing root,
the shape of the wing in front view must
be set out on the leading and trailing
edges of the block (see Fig. 17}, and on
such types we shall find invariably that
taper occurs on both upper and fower
surfaces. The block is then filed {lat to
these markings, as shown in Fig, {8, and
the shape of the air-intake is then marked
out on the leading edge of the wing root
and the intakes cut out. Drills should be
used for this operation as far as possible,
the wood remaining after drilling being
cleaned out wilh a small chisel. Once this
has been done, the wing is cambered to
its correct section as shown in Fig. 19,
An added complication occurs in
wings for models of such types as the
Sea Hawk, where not only has the air-

intake to be cut in the leading edge of the
wing root but also the jet efflux pipes
have to be accommodated in the trailing
edge of the root. On such types the wing
plan is marked and cut out in the normal
way, and the taper is marked on the
leading and trailing edges, as shown in
Fig. 20. Whilst the drilling of the air-
intake can be left until after the wing has
been tapered, it is best on these types to
drill the effiux pipcs before tapering is
carried out, because the taper of the
portion of the wing from the root to a
point just outboard of the air-intakes,
whilst forming a straight downward
slope at the leading edge, will gradually
merge inte a curve downwards at the
trailing edge where the wing surface
follows the curve of the jet tail pipe. Once
the tail pipes have been drilled, the
circular holes in the trailing edge will

Fig. 20. Wing with root intakes and jet tail
pipes marked lor tapering. Jet tail plpes drilled
first,

Fig. 2F. Wing tapered and air-ntakes drilled
out,

TAIL PIPE
DRILLED

I
)
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-

CURVED OVER g
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Fig. 22. Wing cambered.
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provide guides for the shaping of the
wing surface during the tapering opera-
tion. After filing the taper, the leading-
edge air-intake is then drillad cut and
shaped (see Fig. 21}, and, finaily, the
inz is cambered, as shown in Fig 232,
tyne of wing, which i also ens
courriered on one of two other Hawker
types, is somewhal complicated not only
to describe but also to construact, and
models of these types shouvld not be
attempted by the beginner until some
experience has been gained in making
maodels of more straightforward aircraft.

LEADING-EDGE RADIATORS
Leading-edge radiators, such as those
found on the Whirlwind, Mosquito,
Hornet, and Firefly V, should also be
hollowed out after the wing has been
tapered in thickness and hefore it is
cambered fo its correct section. In most
cases only narrow slits will be required
for these radiators, and they are best
formed by drilling a series of small holes

Fig. 23. Cutting out leading-edge radiators
shawing frst and final stages.

along the leading edge and then cleaning
out the remaining wood to the exact
shape reauired with the tip of a small
fine file (see Fig. 23).

LANDING LIGHTS

Sometimes provision must be made in
the leading edge of the mainplane for the
accommodation of landing lights, and
for these a simple cut-out is made with a
fret-saw and cleaned up with a fine file.
At alater stage in the construction of the
model the cut-out is covered with thin
celluloid or filled with a solid block of
perspex filed to the shape of the leading
edge (see Fig. 24).

As has already been mentioned,
wherever possible, mainplanes should be
made in one piece, but for some types,
such as the large, sharply swept wings
which are found on the modern V-
bombers and for aircraft with a delta-

Sundecling T

Flg. 24. Cut-out in leading edge for landing
lighes,

wing plan form, culting the complete
mainplane from one block may result in
a large wastage of wood, and in these
cases it 1s often better to construct the
port and starboard wings scparately.

BIPLANE WINGS

Wings for biplane types generally
require Iess work than those for mono-
planes, but the basic sequence of their
construction is broadly the same. First,
ablock is cut slightly bigger than the span
and chord of the wing and is then planed
down to the maximum wing thickness.
In most cases this will be considerably
thinner than for 2 monoplane type and,
invariably, the leading and trailing edges
will be parallel and with little or no sweep
back. The thickness of biplane wings is
usually uniform throughout the span
except at the wing tips. The wing plan is
marked on the block, which, in cases
where the wing has no sweep back and is
of uniform chord, can first be planed
down to the exact width required. Mark-
ing will then merely consist of plotting
on the shapes of the wing tips and per-

haps the shape of a cut-out in the trailing

edge of the wing at the centre section,
which is often a feature on wings of
biplane aircraft (see Fig. 25). As no thick-

SPAR POSITIONS

Fig. 25. Alternative forms of finishing tralling-
edge cut-outs.

ness taper will be needed, the wing can
be cambered to the correct section as
soon as the plan shape has been cut out.

“The shape of the camber differs from
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that of a monoplane wing to the extent
that the under surface usually has a
concave shape over at least part of the
wing section (see Fig. 26). This concave
cambering should be carried out first,
and is best done by using the curved side
of a fairly coarse half-round file, the
strokes being made along the span of the
wing, as shown in Fig. 26, The wing block

Fig. 26. Section of wing, showing under
camber,
Fig. 27. Filing concave camber In under-surface
of biplane wings,

should be placed fiat on the bench for this
operation and held in place by a bench
stop. The shaping should be worked
from one wing tip towards the centre and
when this is completed the wing is turned
round and the operation repeated from
the opposite wing tip. When the rough
shaping has been completed with the
coarse file, the surface should be cleaned
up with fine sandpaper. The leading- and
trailing-edge lines are then marked on
the edges of the block and the under
surface finished off to these marks. The
upper surface is then cambered by filing,
after first having marked a line across the
wing span representing the point of
maximum thickness, as in the case of
monoplane wings. Cambering of the
upper surface can be carried out with the
wing held on the bench by means of
a G-clamp, as for a monoplane wing.
The wing tips are then shaped down to
a clean knife-edge. Where trailing-edge
cutzouts are made in the centre section of
biplane wings, the edge of the cut-out is
sometimes brought down to a sharp
knife-edge, but in other cases, where the
edge of the cut-out coincides with the
rear wing spar on the actual aircraft, the
cut-out must be left at a thickness corres-
ponding to the depth of the spar (see
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Fig.28. Pilot’s vlew hole eut in top-wing centre
sectlon on some first World VWar aircraft.

Fig. 25). This will not often be shown
clearly on general arrangement drawings,
and the modeller will have to study
photographs of the particular type to
find out exactly how the edges of these
cut-outs should be finished.

In a number of biplanes used during
the first World War a hole was cut in the
top-wing centre section to improve the
pilot’s view upwards. The Sopwith Camel
and Westland Wagtail are two examples,
(Fig. 28). This cut-out was made between
the front and rear spars of the wing, and
on models of these types the shape of
the cut-out is marked on the wing, small
holes are drilled at each of the four
corners, and the section is removed with
a fine fret-saw. As this operation will
leave only a narrow strip of wood on the
leading and trailing edges, careful work-
ing will be necessary., Where the wing
also has a dihedral, the steam bending
should be carried out before the cut-out
is made.

Ailerons are marked and scored as
they are for a monoplane wing, but, as the
biplane wing will be very much thinner,
the scoring, especially along the hinge
line of the aileron, must not be too deep
or the control surface will be cut off.

WING RIBS |

Models of biplane types are always
improved if the wing ribs are represented.
On the actual aircraft the wing ribs,
shaped to the wing section and lying
across the chord of the wing, were fitted
at short intervals throughout the wing
span. When the wing was covered with
fabric and doped, the fabric stretched
taut so that ridges occurred along each
of the ribs.

A very effective method of represent-
ing wing ribs is to fix narrow strips of
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paper to the upper surface of the wing at
each rib position. Strips should be cut
with a razor-blade from the edge of a
sheet of paper in the manner already
described for cabin framing. The rib
positions should then be marked in
pencil on the wing and a strip of paper
fixed over each of these markings. Clear
dope, which can be obtained from any
model-aircraft shop, is the best adhesive
to use for this purpose. A film of dope
should be brushed across the wing at a
rib station, and one end of a strip of
paper is placed with tweezers exactly on
the trailing edge and pressed down
towards the leading edge where it is
trimmed off with a sharp razor-blade.
Another brush of dope over the paper
strip will fix it firmly in place (see Fig. 29).
This operation is repeated for each rib

Fig. 29. Fixing narrow paper strips to repre-
sent wing ribs.

position and, whilst it is a somewhat
tedious job, it produces a very realistic
effect in the finished model.

On many early biplanes the trailing
edge of the wing was formed from a
length of piano wire stretched along the
trailing edge of the ribs. When the fabric

Fig. 30, Biplane wing with
scalloped trailing edge.

was put on and dopsd, the wires were
pulled taut and formed curves between
each rib position, giving a scalloped
effect to the trailing edge. To obtain this
effect on a model the trailing edge of the

wing is filed with a small hal{-round or
round file between each rib position after
the camber has been shaped, each filed
portion then being brought again to a
knife-edge (see Fig. 30). This trailing-
edge shaping should be carried out after
the rib positions have been marked but
before the paper strips are doped on.

TAIL SURFACES

Little need be added to these notes
concerning the construction of tail sur-
faces, since these will follow the basic
methods already described for main-
planes. On monoplancs both the tail-
plane and the rudder will taper in thick-
ness from root to tip, whereas on most
biplane types there will be little or no
taper in thickness, but in the case of tail-
planes for both types, the section will be
symmetrical, that is the camber of the
under surface will be the same as that of
the upper surface and not concave as in
the case of the mainplane. The rudder
sections for both monoplanes and bi-
planes will also be symmetrical.

The rudder and fin are made from a
single block of wood and the shape can
be cut out with a fret-saw. A centre line
is then marked around the edges of the
block and the rudder is shaped to a
symmetrical section by filing, finishing off
with a rub of fine sandpaper. The rudder
hinge line and any trimming tabs are
then scored in with a penknife or chisel.

On many recent aircraft the {in is extend- -

Hmtee €1

Fig. 31. Rudder and dorsal-fin extension cut In
one piece.
Fig. 32. Extended dorsal fin or spine fairing.
Rear cockpit fairing separate plece.
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Westland Wagtail and De Havilland Moth
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ed forward to merge gradually into the
fuselage line or, in some cases, extends as
a kind of “spine” right up to the cockpit;
examples of the fatter are the Hunter and
Gnat and this spine is also found on the
Supermarine Seaplanes which were used
in the Schneider Trophy Races between
1927 and 1931. These dorsal-fin exten-
sions are best constructed in one piece
with the rudder,asshownin Fig. 31.Inthe
case of the Hunter and Gnat this fairing
expands at its front end to form the rear
fairing of the perspex hood and, in these
cases, the lorward exlension can be made
as part of the fin up to the point where it
begins to widen into the rear hood fairing,
and this latter part should be made with
a separate piece of wood, as shown in
Fig. 32.

On some aircraft, where the tailplane
is fitted on the fin, the intersection
between the horizontal and vertical sur-
faces is composed of a Lullet-shaped

fairing or “acorn”. This type of faiving is
best shaped as part of the fin and rudder,
and a block of wood should be chosen
thick enough to provide for the extra
width of this fairing. The shape of the
rudder and *‘acorn” fairing is marked on
the block and cut out, and then the por-
tions above and below the fairing are filed
down to ilre correct rudder section (see
Fig. 33), after which the “‘acorn” fairing
is filed to shape.

Meteor 8

Fig. 33. Shaping fin and rudder with bullet
fairing.




Assembling Fuselages,

CHAPTER SIX

Mainplanes, and

Tail Surfaces

The method to be used for fitting
mainplanes to a fuselage will vary accord-
ing to the particular type of aircraft being
modelled. In the actual acroplane the
position of the mainplanc in relation to
the fuselage varies between low-wing,
mid-wing, shoulder-wing, high-wing,
and parasol-wing positions for mono-
planes, whilst biplanes will be a combina-
tion of two of these types. TFor model
purposes the method will also depend
upen the cross-sectional shape of the
fuselage.

In this chapter we will discuss various
methods suitable [or aircraft of different
characteristics, covering most of the
known contingencics that might arise in
this stage of assembling a model. Some
of the metheds described are in the nature
of alternatives, and the modeller is lelt
to decide for himself which he considers
to be the best. Where alternative methods
are possible, the over-riding factor in
deciding which to use should be the
degree of strength likely to be obtained
in the finished job. Whilst models of air-
craft should give the effect of a somewhat
delicate piece of work, and thus reflect
the lightness in character of the original,
they should also be made sufficiently
strong to withstand, without damage,
any mishandling which they are likely to
receive from the “ham-fisted”, though
well-meaning, admirer. The combination
of strength with delicacy is nearly always
apparent in the full-sized aeroplane and
a well-made model will also exhibit the
same characteristics.

LOW-WING FITTINGS

In our discussions on the construction
of the fuselage for a Spitfire in Chapter 3,
we have already covered one method of
making provision for the fitting of a

mainplane by shaping the underside of -

the fuselage so that the one-piece main-
plane will M completely into it. This
method must be used on all {ypes of Jow-
wing monoplane where the underside of
the fuselage is curved in section. In
fitting, the fuselage seating is smeared
with glue and the mainplane pressed into
position so that the centre line on the
underside coincides exactly with the
centre tine on the underside of the fuse-
lage, two or three panel pins are then
driven in to fix the mainplane securely in
place. This method is applicable Lo prac-
tically all modern low-wing types, rang-
ing from the Spitfire up Lo the Viscount
and Comet, and in all cases the sealing in
the fuselage to accommodate the main-
planeis filed in the early stages of fuselage
construction, as described in Chapter 3.

In older types of low-wing monoplanes
where the fuselage section is rectangular,
examples being the B.A. Swallow pro-
duced in {935 and the De Havilland
Moth Minor which appeared just beflore
the beginning of the second Workl War,
as well as some of the Miles monoplanes,
such as the Hawk and its variations, two,
methods of fitting the mainplane to the
fusefage are available. One method is by
making a simple woodworking joint
which resulls in a very strong and robust
job. First, small sections of the leading
and trailing edges of the mainplane are
cut out, the width of the cut-out being
the exact width of Lhe fuselage at the
position of the joint. Care must be taken
to ensure that these cut-oufs are made
exactly in the centre of the wing span, and
this is one reason for preserving the fore
and aft centre line on the wing through-
out all stages of its construction. The
depth of the cut-outs can be any con-
venient meastrement to suit the particu-
lar model, and normally a depth of one-
quarter to one-third of the wing chord
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Fig. I. Cut-cut In mainplane for fuselage jeint.

will be found to be appropriate (see
Fig. 1). The cut-outs can be made with a
fret-saw, the cut surfaces being cleaned
up with a small file, bul during the filing
the modeller must be careful not to
widen the cut-outs or a loose joint will
result. The positions of the leading and
trailing edpes of the mainplane are now
marked on the underside ol the fuselage
in the manner described in Chapter 3.
Between {hese marks two furtber lines
are drawn at points equal to the depth of
the cut-out made in the leading and
trailing edges of the mainplane. These
lines must be absolutely square with the
[uselage centre line. Lines are now mark-
ed on each side of the fuselage equal to
the depth of the inner ends of each wing
cut-out (see Fig. 2) and the tops of these

etk Mimar

el T~
LEACING EDGE LINE  SECTION TRALING EDGE
10 BE LINE
REMOVED

Fip. 2. Marking fuselage for mainpiane Joint.

lines are then joined up. These markings
will give the shape of the section of the
fuselage which is to be remaved and into
which the uncut portion of the mainplane
wiil fit. The vertical cuts should be made
with a tenon-saw or fine hack-saw and
the surplus wood removed by chipping

Figz. 3. Fuselage and mainplane ready for
assembling,

out with a chise! and finishing off with a
small file. Fig. 3 shows the {uselage and
mainplane ready for fitting, the joint is
glued, the mainplane pressed into posi-
tion and secured with panel pins. Any
slight rounding-off of the corners of the
underside of the [uselage ahead of and
behind the mainplanes is then carried
out to complete the fuselage section shap-
ing. If the joint has been made a little
loose and there are paps hetween the
mainplane and fusclage these can be
filled in with plastic wood, which should
be allowed to set for a few hours and then
cleaned off smooth with a file and sand-
paper,

An alternative method for this type of
fitting consists of cutting out the whole
centre section of the mainplane and
{itling the two halves to the fuselage by
means of a dowelled joint. This method
eliminates the need for cutting-the luse-
lage. The centre section ol the mainplane
is cut oul after all shaping operations,
inctuding any bending to dihedral angle
and the scoring of ailerons, flaps, etc.,
have been carried cut. The limits of the
leading and trailing edges are marked
on the sides of the fuselage by vertical
lines and each half of the mainplane is
then held in position on the fusetage
whilst the outline of lhe wing root is
traced round with a pencil. A line is
drawn on each ol the wing roots from
the point of the trailing edge to the lead-
ing-edge nose line. If the latter has been
obliterated during the shaping of the
mainplane, a fresh marking can be made
on the leading edge for this purpose.
With the wing held in position on the
fusefage, matching pointls are marked at
the trailing and leading edges and, wilh
the wing removed, these points are then
joined up. Wire dowels are then fitted
into the fuselage exactly on this Iine, and

YASTE
CENTRE-SECTION

Flg. 4. Low-wing assembly with wire dowels,
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matching holes are drilled exactly on the
line on the wing root. For smal models
two dowels will be sufficient and they
should project about 1" from the fuseiage
side. The wing root iz then glued and
pressad into position on the wire doweis,
i i 4 in Fig. 4, and

sat In the coTrect zach aide
of the fuselage. Care mustialso betakenio
ensure that the mainpiane has the correct
amount of dihedral on each side. As
before, any shaping of the lower corners
of the fuselage in front of and behind
the mainplane is carried out after the
wing has been fitted.

Either of these two methods is equally
applicable to the fitting of the lower
mainplane for biplane models, but con-
siderable care will be necessary il the
dowelling method is used because of the
much thinner wing section into which
holes for the dowels will have to be
drilled. This method does, however,
follow more closely that used in fitting
Iower mainplanes on full-sized aircraft.

In some cases it may be found that the
mainplane is set a little way above the
bottom line of the fuselage. Here the
dowelling method of fitling will be most
appropriate, but in some cases, particu-
larly on biplane types where the lower
wing is of narrow chord and thin section,
the use of dowels may not result in a
sufficiently strong joint. One example is
the Armstrong Whitworth Siskin single-
seat fighter in service with the Royal Air
Force in 1926, and on thisand any similar
types it is best to leave the mainplane
uncut and to deepen the cut-out in the
fuselage which is made wide enough to
take the full width of the mainplane. The

Fig. 5. Malnplane set up into fuselage and fired
underneath with separate block of wood,

wing is then Gited and a separate piece of
wood 15 used o fill the space remaining
under the wing. This small block is made
a tight {it in the gap and is best fitted in
its rectanguiar form, as shown in Fig. 5,
and when fiemly in position it can be
shaped to he lines of the underside of
the ags, first with a small chisel,
finishing off with a file and sandpaper.
As an aliernative to using a separate
block for this fairing, the gap can be
filled with plastic wood which, when set,
can be shaped with a file and sandpaper.
In passing, it might be mentioned here
that when piastic wood is being used for
fairings such as these it should be built
up somewhat larger than the finished
size of the fairing because in setting a
certain amount of shrinkage takes place.

MID-WING FUTTINGS

Several methods can be used for fitting
mainplanes in the mid-wing position.
Firstly, the centre section of the main-
plane can be cut out and each half fitted
to the fuselage with wire dowels in a
similar manner to the method described
above Tor low-wing types, the marking
and fitting being carried out in exactly
the same way, and for all smaller models
this is the most simple arrangement to
adopt. It can even be used for large one-
seventy-second-scale models of such
types as the Lancaster, Halifax, Stirling,
Wellington, and Whitley, but with these
larger types it is wise to use dowels in.

pairs, fitting them ong above the other to ',

increase the strength of the joint. The
size or gauge of the wire dowels should
also be increased (see Fig. 6). A rather

Fig, 6. Method of fitting mld-wing mainplanes
on paired dowels,

stronger joint for these large models can
I_Je obtained by setting the wing root a
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little way into the fuselage on each side.
if this method is employed, allowances
must be made when cutting out the
centre section of the mainplane for
setting a portion of the wing root into
the fusclage. Usually this inset can be
between §* and 4, The position of the
wing root on the sides of the fuselage is
set out by first marking the leading- and
trailing-edge lines on the side of the fuse-
lage and then holding the wing in posilion
and tracing its outline with a pencil. This
outline is then scored and first drilled out
and then cleaned up to shape with chisels
and gouges, The wing roots should be
marked to show exaclly how much is to
be set into the fuselage and the wing is
then glued and set in. Wire dowels can
also be used to strengthen the joint
(Fig. 7). When using this method, very
careful setling out of the wing positions
is necessary to make sure that the main-
planes line up correctly on each side of
the fuselage.

PORTION SET INTO
FUSELAGE

[fAALING_EDOE
{MATCHING LINES
e

yutr

\ s
4P LEADING EDGE St
MATGHING LINER
p

L4 h
LEADING EDGE
EIMIT

Bewhnsent

Fig. 7. Method of marking and ficting wing
roots tnto fuselage.

Fig. 8. Wing seating cut through fuselage,
showlng construction [Ines used for setting out
wing position and section shape.

A third method, which will only be
necessary for very large types like the
Brabazon, is to cut the shape of the
wing-root section right through the
fuselage so that the one-piece mainplane
can be slid through into position. Here
again careful setting out on the fuselage

is necessary and must bé done when the
fuselage nrofile and plan shaping has
been completed and before any shaping
to section tzkes place. By this means the
straight edzzs of the rectangnlar section
il be available from which to
ate measurements. Fig. 8
5 type of wing fitting.

ilhustrates

SHOULDE:-WING FITTINGS

Shoulder-wing aircrafi are those where
the mainp:ane is set a little below the top
line of the fuselage or hull, and when the
fuselage or hull is of rectangular section
the dowelling method can be used. In
some cases, however, such as on the
Short Sunderland and Empire flying
boats, the top of the hull is curved in
section, and in these cases the method
of fitting a section of the wing root into
the huil will have to be used and the
sequence of setting out and ftting will be
the same as for setting-in the mid-wing
types already described. Again, it will
be preferable to cut the wing seating in
the hull or fuselage before the final
section shaping is carried out, and wire
dowels can be used to strengthen the
joint.

These shoulder-wing types are always
troublesome, and modern aircraflt using
this layout tend to become even more
difficutt where the upper surlace of the
mainplane rises almost to the top line
of a fuselage of circular section. Britain’s
first V-bomber, the Valiant, is an excel-
lent example, and in this type the
difficulty of joining the mainplane to the
fuselage is further aggravated by the fact
that the mainplane is set at a relatively

Flg. 9, Shoulder-wing ;e::lng of Vickers Yaliant
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Vaniant &L

Fig. 10. Shelf seating for shoulder-wing Btting,
showing method of marking out.

large angle of incidence so that near the
leading edge the mainplane surfaces
almost meet at the centre, whereas ai the
trailing edge Lhe rools are separaled by
almost the whole width of the fuselage,
as shown in Fig. 9. The simplest method
of fitting the mainplane to the [uselage
on a model such as this is to cut a seating
in the fuselage after it has been com-
pletely shaped 1o section. The shape of
the wing joint is marked on the fuselage
by reference to the datum and top centre
fines and the seating is cut out in the form
of & “shell”, as shown in Fig. 10. The
rmainplanes are then cut so that the root
end follows the plan of the seating and
the mainplanes are fitted by means of
dowels which in a thick wing section
should be paired as previously described.
This “shelf™ type of seating is also applic-
able to another modern type of some-
. what smaller size, namely the Folland
Midge or Gnat, where the top surface of
the wing merges into the lop of the bulged
air-intakes on the sides of the fusclage.

HIGH-WING FITTINGS
High-wingmonoplanes comprise those
aircraft in which the top surface of the
wing is level with or rises a little above
the top line of the fuselage, and the
choice of one of several different methods
of jointing the fuselage and mainptanes
of such models will depend upon the
characteristics of the particular aircraft.
With fuselages of rectangular section the
mainplane is sometimes bolted directly
on top of the fuselage, this being the
simplest type from the modelling point of
view, the mainplane merely being glued
to the top of the fuselage and held by
one or two panel pins, the heads of which

should be punched just below the wing
surface and the holes filled with plastic
wood. Examples are the Desoutler
moneplane of 1929 and the upper main-
plane fitting of the Handley Page Hey-
ford biplane heavy bomber ol 1932,
More commonly we shall find, however,
that the mainplane is set partly above and
partly below the top line of the fuselape,
one such type being the De Iavilland
Puss Moth, a three-seat light cabin air-
cralt, and another being the more recent
Ausler. 1T the cabin has been made solid
the two halves of the mainplane can be
fitted on line wire dowels fixed into the
fuselage, as shown in Fig. 11. Where,
however, the cabin has been hollowed
out, a framework will have to be pro-
vided to which the wire dowels can be
soldered, as described and illustrated in
Fig. 16 of Chapter 4. For some other
types of aircraft with rectangular fuse-
lages, such as the Fairey Long-range

!
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Fig. It. High-wing fitted on dowels on solid
cabin model.

Fig. 12. High-wing |oint fitting.
Fig. 13. Alsernative high-wing Joint fitting.
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Monoplane of 1933 and Handley Page
Harrow, a form of joint, similar to that
described for low-wing types, can be
employed by cutting a seating in the top
of the fuselage and cutting out sections
of the leading and trailing edges of the
mainplane to fit (see Fig. 12}, The joint
should be faired in to a smooth finish
with plastic wood where necessary. In
other cases it will be necessary only to
cut a seclion from the teailing edge of
the mainplane, as in the case of the
Iarrow, the front end of the fusclage
sealing being shaped to conform to the
contour of the under surface of the wing
at jts leading edge (see Fig. 13).

The most difficult type of high-wing
joint for the modeller occurs in modern
aircraft having fuselages of circular sec-
tion, the Airspeed Ambassador, British
European Airways “Elizabethan” Class

Abrrpademe

Fig. 14. U-shaped mainplane cut-outs {or high-
wing fitting on fuselage ef circular section,

air liner, is a typical example. For such
types U-shape cut-outs must be made in
the leading and trailing edges of the main-
plane centre seciion (see Fig. 14), and a
suttably shaped seating must be cut in the
top of the fuselage (o receive the main-
plane. The sequence of making the fuse-
lage seating is as follows. First, a trans-
verse cut-out is made with a hack-saw,
chisel, and file equal to the width of the
uncut portion of the mainplane (see
Fig. 15), the depth of the {ront and rear

Archassedsr

Fig. 15, First stage of cutting fuselaga to fit
U-shaped cut-outs in mainpfane. Markings
shown for second stage.

faces of this cut-out being equal to the
depth of the wing at the apex ol the
U-shaped cut-outs in the leading and

trailing edges (A and B) respectively. The
plan outlines of the mainplane cut-outs
are then marked on the fuselage forward
and rearward of the transverse cut-out
which is then extended forwards to the
Jeading edge and rearwards to the trailing
edge to conform to the shape of the wing
cut-puts., This work is best done by
cutting downwards along the marked
lines with a sharp chisel. At the same
time the bottom of the fuselage cut-out
must be curved to loliow the camber of
the lower surlace of the mainplane (see
Fig. 16). During this operation the main-

Fig. I6, Finished cut-out in fuselage,

plane should be tried for fit at frequent
intervals so that the seating is brought
gradually to shape by a method of trial
and error. When the cut-oul is complet-
ed, the mainplane is fixed to the fuselage
with glue and panel ping, the pin heads
being countersunk and the holes filled
with plastic wood. Finally, the joint
should be linished off by [airing the wing
and fuselage surfaces into one another
with plastic wood.

PARASOL-WING FITTINGS

Parasol-wing types of monoplane are
much more straightforward, for here the
mainplane is supported above the fuse-
lage on struts fitted to the wing centre
section and, in most cases, supplemented
by struis running from the outer sections
of the wing down to the bottom of the
fuselage. The Westland Widgeon light
acroplane of 1927 is an excellent example
of this type of aeroplane.

STRUTS

Struts of one form or another will be
frequently encountered if one desires to
build models of the older type of aero-
plane, particularly biplanes. For model-
ling purposes, these struts can be made
either from wire, strips of sheet metal, or
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wood, the choice of these alternatives
being left to the particular preference of
the modeller, except that wooden struis
will be found to be practicable only where
the struts are of comparatively large sec-
tion. The average modeller will find
that wire is the most suitable material.
Most struts, even those on the older types
of aeroplane, were shaped to a stream-
Iined section to reduce air resistance in
flight and if wire is wsed it should be
flattened and filed to a similar section.
For this reason copper wire is the best
material as it is soft and easy to file. A
length of wire of suitable gauge (or
diameter) to suit the particular job is
chosen and the wire is flattened by ham-
mering along its length. This will result
in the wire curving slightly, but il it is
turned over and hammered on the oppo-
site side it will straighten out. One edge
is then filed down to a knife-edge for the
trailing edge of the strut and the hammer
marks are removed with a fine file and
by rubbing with emery cloth. Suitable
lengths can then be cut off for the struts
required. They are fitted by plugging the
ends into holes drilled in the fuselage and
mainplane, so that when cutting the
wire, allowances must be made for a
short section at each end which will be
plugged into the drilled holes. These
holes should be as small as possible and
the ends of the struts should be filed
down to a shank which will form a tight
fit in the holes without forcing or splitting
the wood. In most cases, too, the ends of
the struts are shaped down fo a narrow
section at the points where they are
attached. When making and fitting
struts, the modelfer will have to work to
fairly fine limits and the measuring and
marking must be done accurately. The
marking of the metal is best done by
scratching with some sharp point or by

WIRE HAMMERED

IS
FILED TO 5
COPPER WIRE STREAMLINED #
SECTION
Fig. 17. Method of making stream-lined strut
{rom soft wira,

]
STRUT
COMPLETED

MINIATURE

filing a mark with a knife-edge file. Tig.
i7 illusirates the making of stream-line
shaped struts {rom wire, If struts are cut
from sheet metal they must also be filed
to stream-line section and shanks pro-
vided at each end for fitting into the
wooden parts of the model.

Another method of making struts is to
use unflattened wire of suitable gauge
and, after fitting, using thin paper fair-
ings to obtain a stream-lined section. The
fitting ol these paper fairings is, however,
a tedious operation, but if the modeller
prefers this method a paper strip of the
exact length of the strut and of a width
a little more than double the width of
the strut is cut out, lightly folded along
its centre, the inside edges are glued, and
the paper is then placed on the wire strut
from the forward end and the glued edges
pressed together with a pair of tweezers
(see Fig. 18).

A WIRE STRUT AND g poLDING PAPER FAIRING
PARER FAIRING ROUNDE WIRE

Ftg. 18. Method of making stream-lined strut
whth wire and paper,

Wooden struts are cut from a thin
sheet and then filed to a stream-line
section. To fit wooden struts, small pins
are used, the heads being cut off and the
pins being inserted in the ends of the
struts. For this operation the pins should
be firmly held by a pair of thin-nosed
pliers and care must be taken that the
wood is not split when they are pressed
into the strut. For this reason wooden
struts should only be used where they are
of comparatively large cross-section.

The shapes of struts must be careflully
copied from the general arrangement
drawings of the particular aircraft being
modelled, and it wilt be found that,
whiist most struts will be of uniform
width throughout, in some of the early
aeroplanes the leading and trailing edges
curve throughout their length. These
curved struts are often found on aircraft
of the first World War period, the
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famous B.E.2.C being one example.
Fig. 19 illustrates several shapes of
struts likely to be encountered.

VA

Fig. 19. Some typfcal strut shapes.

BIPLANE WiNG ASSEMBLIES

The fitling ol biplane wings to fuse-
lages will, as a rule, entail the use of a
combination of the low-wing method of
jointing or dowelling for the lower main-
plane and the parasol-wing method for
the upper mainplane, Two only of the
many examples of this type are the well-
known Avro 504 and the De Havilland
Moth. In a few cases, however, the upper
mainplane is fitted directly on top of the
fuselage, this applies mainly to the early
types of commercial aircralt, such as the
D.H.34.

For the Iow-wing and parasol com-
bination the lower mainplane is fitied
first, by either the joint or dowelling
method. The positions of the interplane
struts are marked on the upper surface of
the lower wing and on the under surface
of the upper wing, and, in addition, the

Fig. 20. First stage in fitting biplane wings,
Fig. 2|. Second stage in fitting biplane wings,

positions of the centre-section struts are
also marked underneath the top wing.
The positions of the centre-section struts
on the fuselage are next marked and all
holes for strut fittings are drilled. On the
mainplanes these holes may be made by
piercing with the point of a pair of
dividers, but, whichever method 13 used,
the hole must not be made right through
the wing. The centre-section siruts are
then fitted into the fuselage and the top
wing is trial-fitted on to these struts and
checked and adjusted until the wing is
the correct heighl above the fuselage
(see Fig. 20). The top wing is then re-
moved and the interplane struts are
fitted to the lower wing (Fig. 21}, the top
wing theo being refitted on the centre-
section struts and the upper ends of the
interplane struts. The whole assembly is
then checked for correctness of gap—that
is the distance of the top wing above the
lower wing—and for stagger—the setting
of the top wing forward (or in some cases
rearward) of the lower wing (see Fig. 22).

Fig. 22. Checking gap
and stagger.

If any dihedral is incorporated, as it
usuakly will be, this must also be checked.
When the seating is satislactory the top
wing is again removed, and spots of ghie
are put on the ends of each of the struts
and the top mainplane is then finally
assembled. Again checks on gap, stagger,
and dibedral should be made and the
model is then Ieft for the glue to set.

WIRE BRACING

Models of biplane types bring with
them the added complication of wire
bracing, Some modellers overcome this
difficulty by ignoring the fact that bracing
wires cxist and leave their models without
it, but wire bracing is such a feature of
the old biplane types that no model looks
properly finished unless the bracing is
included. Even the finest wire is unsuit-
able for use in amateur model building as
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Fig. 23, Rigging biplane wings,

it is practically impossible to fix these
wires taut, so for sinall-scale models fine
black or grey cotton or, better still, nylon
thread should be used. For the smaller
medels the thread can be tied to the ends
of the struts, but on larger models
separale fittings should be used as
anchorages for the bracing, and for this
purpose the heads of very small pins can
be fitted into the mainplanes close to the
ends of the struts, the exact positions
being determined from the general
arrangement drawings. Where the thread
is tied lo the strut ends, the bracing
should be carried out by using the mini-
mum number of separate lengths of
thread. For a two-bay biplane, that is a
biplane with two sels of interplane struts
on each side, the thread should be fitted
as illustrated in Fig. 23. First, two small
heles are drilled in the root end of the
lower mainplane, these holes are marked
A and K in the illustration. A length of
_thread is then knotted at one end and
threaded through hole A from the under-
side. With a little practice the keotcan
be pulied up into the wing surface so {hat
it does not show from underneath. The
thread is then carried up to the top of
the inner leading inferplane strut—point
B in the illustration—and lied, the knot
being secured with a spot of ghie. From
there the thread is taken to points
C,D,E, F, G, H, ], and F on the illus-
tration, being knotted at each point and
each knot being secured with glue. The
final knot at F should be tightly secured
and the surplus thread cut off short with
a razor-blade. The process is then repeat-
ed by threading another length through
the hole K, again from the underside,
and conlinuing round the siructure to
points L, M, N, O, P, O, R, §, and P,
where the thread is secured and the
surplus cut off again. This completes the

wing bracing on one side except for the
incidence bracing between points L and
O and B and E, and these two are now
compleled with separate fengths of
thread for each. This sequence is repeated
on the opposite wing with the dilference
that the thread is finally sccured at the
tops of the centre-section struts R and H.
For clarity of illustration the diagram is
drawn with the tep wing removed, but in
practice, of course, the wire bracing will
be carried out alter the mainplanes have
been finally ftted.

Occasionally, additional bracing wires
are emploved and the gencral arrange-
ment drawings will have to be carefully
studied so that every wire is reproduced.
On the Avro 504K, for instance, addi-
tional wires ran from point B to T in the
illustration, and also from under the
lower mainplane at Q and E to points
U and V respectively on the under-
carriage. In this type these latter wires
can be made extensions of the bracing
between LO and BE, small holes being
drilled at O and E to carry the wires
tiirough the mainplane.

Where separate fillings are used as
anchorages, each piece of thread must be
put on separately and trimmed at cach
knot. In these cases always {it the inter-
plane incidence bracing wires first, that is
those running {rom L to O, Bto E, D
to C, and N te M in the illustration.

WING-ROOT FATRINGS

Before leaving the subject of fitting '

mainplanes to fuselages we must discuss
the method of reproducing wing-root
fairings. The wing roots of most mono-
planes, and in some cases of biplanes,
are carefully faired into the fuselage in
order to give as good an acrodynamic
form as possible and to prevent undue
interference to the airflow by the two
adjoining surfaces, As well as running the
horizontal surface of the wing in a gentle
curve up to the fuselage side, the trailing
edges of the wing roots are oflen curved
back to merge gradually into the fuselage
lines some distance aft ol the wing. The
best method of reproducing these fairings
is to use plastic wood which can be ap-
plied and moulded into shape aflter the
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mainplane has been fitted. General
arrangement drawings normally show
the position and extent of these wing-
rool fairings. A glance at the gencral
arrangement drawings of the Spitfire in
Chapter 2 will show that these fairings
are indicated in both the side and plan
views and that a typical section of the
curve from the mainplane into the fuse-
lage is also indicated on the head-on
view. The mainplane and fuselage
should first be marked to show the posi-
tion of the lairings, and the plastic wood
is then applied by spreading on with a
small penknile blade and being pressed
into the rough shape of the fairing with
the fingers. Aft of the trailing edge the
plastic wood is pressed firmly against the
fuselage side and roughly shaped in a
curve to the trailing edge. As mentioned
earfier, plastic wood shrinks as it dries
and sets, so the fairing should be built up
oversize throughout, The modeller need
not be worried if on completion of this
operation very rough and uneven sur-
faces have been made, as these can be
smoothed out later, The fairings should
then be left for several hours to set
thoroughly hard and preferably no
further attention should be given to them
for twenty-four hours. In any case the
modeller will find that he will have to
spend some considerable time, after
carrying out this operation, in removing
bits of plastic wood from his fingers!
When the wood has set propetly it can
be filed down to a smooth finish and to
the correct shape, as shown in the general
arrangement drawings, a small half-
round or rat-tailed file being used, When
the shaping is correct and the lairings
merge accuralely into the wing and
fuselage surfaces they can be finally
cleaned down with fine sandpaper. A
strip of sandpaper rolled around & short
length of wood dowel makes a useful
sanding block for this stage of the work,
If it is found then that not enough allow-
ance has been made for shrinkage and the
fairing is undersize or is pitted in places,
a further application of plastic wood
should be made, which js again allowed
to set before being shaped up with files
and sandpaper. In most cases at least

two applications will be necessary before
the fairing is satisfactory, and, where
large fairings are concerned, it is better to
build them up gradually, altowing one
application to set before applying an-
other over it, until sufficient plastic wood
has been put on for the final shaping to
be carried out. In this way the fairing is
less liable to crack after it has been
finally shaped. Atention should also be
directed to obtaining a smooth surface
on the underside of that part of the Mairing
which extends behind the trailing edge of
the wing. Fig. 24 illustrates this type of
wing-root fairing as applied to the Spit-
fire.

Fig. 24. Wing-rooe fairings
formed In plastlc wood.

TAILPLANE FITTINGS

The fitling of taifplanes to a model
follows, in general, the methods used for
the fitting of mainplanes. The majority
of tailplanes will be mounted either
directly on top of the tail end of the fuse-
lage or approximately midway between
the top and bottom lines of the tail. Most
of the early types of aircraft will have the
former method of fitting, including many
of the first World War types and such
ajrcraft as the Hawker biplanes and the
Motht light aeroplane, types so much in
evidence just before the second World
War. For such aircraft the rounded top
decking of the luselage is filed down to
provide a sealing on to which the tail-
plane can be [itted. Two small pins with
the heads cut off are inserted into this
seating with the points upwards, and
matching holes are drilled on the centre
line of the taiiplane into which these pins
will fit. Where a central fin and rudder are
emploved these pins should be made
long enough to provide a fitting lor the
vertical tail surfaces also (see Fig. 25).

For tailplanes fitted on the side of the
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Fig. 25. Fitting tail-
plane ¢n top of fuse-
lage. Pins long
enocugh to fit also
Inte fin and rudder.

. Math -

fuselage, as on the Spitfire, small pins
can be used as dowels, The centre portion
of the one-piece tailplane is first cut out
with a fret-saw, the position of the tail-
plane is marked on each side of the
fuselage, and two holes are drilled
horizontally through the fuselage into
which small pins can be fitted to project
on each side, Matching holes are drilled
in the root ends of the tailplane which
can then be fitted on to the ends of the
pins (see Fig. 26). A thin layer of glue
should be used for both types of seating.

Supermasing 563

Fig. 26. Fitting tailplane on side of fuselage.
Fin and rudder fitted on separate pins,

Fig. 27. Fitting vertical tail surfaces with
dorsal-fin extension.

Many modern aircraft have tailplanes
fitted on the fin, the Hunter being an
example. Here again, two holes are
drilled horizomtally through the fin after

the position of the tailplane has been
marked, pin dowels are set in these holes
projecting on each side and each half of
the tailplane is glued and fitted on to the
ends of the pins. Occasionally, the tail-
plane will be fitted at the top of the fin
as on the Javelin. On such types pins are
inserted in the top of the fin with their
points projecting just sufficiently to
engage with the tailplane, but not [ong
enough to push right through, and the
tailplane is glued on to the top of the
fin where it is held firmly by the pins.

Some tailplanes are fitted with a lair
degree of diledral, the Vickers Viscount
being an example. On these types the
root ends of the tailplane are filed at an
angle to give the dihedral, and the pin
dowels, after being inserted in the fuse-
lage sides, are bent upwards to the correct
amount. When the tailplane is glued and
fitted, the model should be placed on a
level surface so that the height of the
tips of the tailplane can be measured and
the fitting adjusted until each side is at
the correct height, Alternatively, if the
fin and rudder have already been fitted,
the dihedral of the tailplane can be
checked by taking measurements from
the tips of the tailplanc to the top of the
rudder and checking these measurements
against the general arrangement draw-
ings.

FIN AND RUDDER FITTINGS

Fins and rudders are also normally
fitted on pin dowels, and where the tail-
plane is fitted on top of the luselage the
pins used to position the tailplane can be
made sufficiently long to insert into the
fin, as shown in Fig. 25. Otherwise
separate pins must be used, as for
instance with the Spitfire iilustrated in
Fig. 26.

Where the fin and rudder are fitted on
top of the fuselage, as on the Hunter,
Wyvern, Comet, Brabazon, and many
other types, pins or wire dowels are used,
depending upon the size of the model.
In cases where the fin extends forwards
along the fuselage, either in the formof a
dorsal fin, as on the Comet or Brabazon,
or as a “spine”, as on the Hunter and
the Supermarine Schneider Trophy sea-
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planes, pins should be inserted at inter-
vals along the fuselage to hold these
extensions firmly (see Fig. 27).

Many aircraft carry two or more fins
and rudders either in conjunction with
a single tailplane or in some cases with
a biplane tail. The positions in which
these control surfaces are fitted vary. In
some cases the fins and rudders are fitted
as end-plates to the tailplane, as on the
Lancaster and Halifax, and in these cases
short pins can be pushed through the fin
and inlo the end of the tailplane, as
shown in Fig. 28, The heads of the pins

Fig. 28. Fitting end-plata fins and rudders,

Fig. 29. Fitting vertical tail surfaces insec from

tips of tailplane and with sectlons zbove and
below tailplane.

should be filed flush with the surface of
the fin and the joint should, of course, be
glued. In other cases the (ins and rudders
may be set wholly on top of the tailplane,
as on the De Havilland Albatross and
many flying-boat (ypes, such as the
Southampton, Scapa, and Singapore 111,
In these cases the base of the fin is filed
to fit the top camber of the tailplane.
Pins should be inserted in the base of the
fin point downwards with just sufficient
projection to press into, but not through,
the tailplane, and the joints are made by
gluing. In yet another type of fitting we
may find that whilst the main fin and
rudder are fitted on top of the tailplane,
smaller fin surfaces are also fitted under-

neath, the Handley Page Harrow being
an example. Here the whole fin and
rudder, including that portion below the
tailplane, should be cut out and shaped
as one piece. The parts are then separated
by cutting out a portion corresponding
to the cambered section shape of the
tailplane, holes are drilled in the tailplane
through which small pins can be inserted
projecting both above and below, and the
upper and lower portions of the {in and
rudder are then glued and fitted on to
the pins (see Fig. 29),

Where a biplane tail surface is used in
conjunction with twin or triple fins and
rudders, as in the case of the Handley
Page Hannibal, both the top and bottom
of the fin is filed to the camber of the
top and bottom tailplanes, and pins are
inserted in each end of the fin so that
their points can be pushed into the tail-
plane surfaces. In all cases two or more
pins or lengths of wire should be used on
these fittings so as to prevent any move-
ment taking place from the correct align-
ment.

One or two modern aircraft have small
auxiliary fins fitted on the leading edge
of the tailplane near the tip, the Wyvern
and Gannet are two examples. In these
cases the auxiliary fins can be cut from a
sheet of thin metal, such as aluminium,
and set into fine saw cuts made with a
fret-saw in the leading edge of the tail-
plane (see Fig. 30).

As with mainplanes, plastic wood is
used for fairing tail surfaces neatly into
the fuselage, butin these cases the fairings
will be very much smaller.
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Fig. 30. Auxiliary fins shaped In thin metal and
set in saw-cuts in tailplane,



CHAPTER SEVEN

Engine Nacelles
and Engines

In models of multi-engine types, pro-
vision will have to be made for fitting the
wing engines. Nowadays, most multi-
epgine aircraflt bave either two or four
engines, in all cases mounted in or on the
wings, but between the Wars a number of
three-cngined aircraflt were produced,
mainly commerciai types where a third
engine gave greater payload and added
safety. On such types one engine was
usually mounted on the nose of the
fuselage, the other two being mounted
on wing nacelles. On models of such
types the nose engine, except where an
uncowled radial engine was used, will be
shaped as pavt of the fuselage, and in the
first part of this chapter we shall be con-
cerned only with those engines mounted
outboard en the wings.

ENGINE NACELLES

For modelling purposes wing engines
fall into four main classes, bascd on the
method adopted for their mounting.
These classes are, first, engines slung
between biplane wings or mounted on
struts above or below monoplane wings;
secondly, those mounted under the wing
surface; thirdly, those mounted on top
of the wing surface; and, Iastly, those
mounted in the leading edge ol the wing,

Fig. 1. Marking
bleck for under-
wing fitting of
engine nacelle.

Fig. 2. Ying seating filed
to shape,
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In the first class we have such types as
the Handley Page (/400 and the Short
Singapore HI fiying boat, and in models
of such types the construction of the
engine nacelles follows exactly the
sequence used for fuselages and they
are assembled on to the model by a
system of struts.

The second c¢lass of aircraft, with
engines fitted under the wing surface,
comprises such types as the Supermarine
Scapa flying boat, Avro Lancaster, Air-
speed Ambassador, Vickers Viscount,
and moire recently the Handley Page
Herald. Here again, the sequence of
shaping the nacelles is mainly the same as
for fuselapes, bul provision has to be
made at some stage for fitling the nacelles
to the mainplane. This should be done
when the block has been shaped to pro-
file and plan and belore it is shaped to
its correct cross-section. First, the posi-
tion of Lhe leading edge of the wing is
marked across the top of the nacclic
block, and it should be noted here that
where the leading edge ol the wing is

tapered in plan form this line will not be .

square with the nacelle centre line but at
a slight angle 1o i(, the correct alignment
being obtained from the plan view on the
general arrangement drawings. Nexd,
theshape of the under camber of the wing
from this line towards the tail of the
nacelle is marked on both sides of the
block (Fig. 1). Again it should be noted
that where the mainplane {apers in sec-
tion or where dihedral is employed on
the wing the junction of the mainplane
with the nacelle will be slightly higher
on the outboard side of the block than
on the inboard side. This must be watch-
ed carefully in marking and shaping,
otherwise the nacelle will not fit truly
vertical. The top rear section of the
nacelle is now f{iled down to the wing
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camber lines to provide the seating, as
shown in Fig. 2, the nacelle being tried
in position under the wing to check the
seating. When a good fit has been obtain-
ed the shaping of the nacelle to its correct
section can be carried out.

It is advisable when making two or
more identical parts, such as engine
nacelles, to carry out each single stage
in the shaping on each part in turn before
proceeding to the next stage. This saves
time in marking out, as each single
measurement on the drawing can be
applied to all the parts in turn, and the
modeller will find that in this way it is
much easier to make the parts absolutely
identical. When fiiting this type of
nacelle, it will usually be necessary to use
plastic wood to [air the top of the
nacelle neatly into the upper surface of
the maioplane, as shown in Fig. 3. Where

'PLASFIC WeoD -

Fig. 3. Macelle fitted to wing and
faired with plastic weood.
airscrew spinners are constructed in the
first place as part of the nacelle block, this
part should be cut off and finished
separately at the same stage as has pre-
viously been described in respect of
spinners on the nose of a fuselage, Simi-
larly, where the engine is enclosed in a
circular cowling, as on the Ambassador,
this cowling should also be shaped as
part of the nacelle block and the front
of the cowling drilled out for the fitting

of the engine.

The third class, where the nacelle is
maounted on the upper surface of the
wing, is not often encountered, one
example, however, is the Boulto~ @l
Overstrand. Here the method of marking
and shaping the seating is exactly the
same as for under-wing nacelles except
that the seating is formed on the under-
side of the nacelle block,

The most common type of mounting
for win  engines is to set them in the

leading edge of the wing. Numerous
examples come to mind, ranging from
the famous Blenheim 1o the Handley
Page Hermes and the Bristol Britannia.
Various methods can be used for fitting
these nacelles to the mainplane and in
all cases provision is made when the
nacelle is in rectangular section after
completion of the preliminary profile
and plan shaping. In some cases the
method will be dictated by the fact that
the portion of the nacelle beneath the
wing extends further towards the trailing
edge than the portion above the wing or
vice versa. This is so in the case of the
Blenheim and Hermes nacelles, for
instance, and in making these the block
should be cut long encugh to accommo-
date the longest portion of the nacelle
and the plan shaping should, in the first
place, be carried out throughout the
whole depth of the block on the outline
of the plan of the longest portion. This
type of nacelle is best fitted by partly
jointing it into the leading edge of the
wing. When the profile and plan shaping
of the block have been carried ocut, the
line of the leading edge of the wing is
marked across the top and down both
sides of the block. Again, ifany wing-plan
{aper is present this fine will nol be
square with the top centre line of the
block. A further line is marked square
across the top of the block a shoyt dis-
tance aft of the leading-edge line, the

WASTE PORTIGN

Fig. 4. Marking nacelle block for jointing into
mainplane,

Fig. 5. Nacelte block cut for jolnting.



64 ATRCRAFT IN MINIATURE

e tance depending upon thesize of
the naczlle and mainplane, but normaily
it can be any convenient measuremeiii of
between }” and 1" . The shape of the wing
section is then marked on both sides of
the block (see Fig. 4). The block is then
cut into the three portions shown in Fig.
5, the centre portion of which is waste
wood and can be discarded. The centre
line of the nacelle is then set out on the
wing surface and the leading edge is
marked for a cut-out into which the
main portion of the nacelle block (part
B in Fig. 5) will fit, so that the leading
edge of the wing coincides with the lead-
ing-edge lines on the block (see Fig. 6).
The main portion of the block is then
trial-fitted to the wing and the shape of
the leading edge of the wing is marked on
the nacelle block by running a pencil
around the wing surface on each side.
The block is then removed and the sec-
tion shaping is completed, leaving un-
touched the portions which will abut
against the wing section. This part of the

Fig. 7. Fitting nacelle block Into mainplane.

iz
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Fig. 8. Nacelle shaped to
fit cut-out in mainplane.

Fig. 9. Nacelle cut to fit
wing section.

nacelle is then glued in position on the
mainpiane, pin dowels being used to
strengthen the joint. The upper portion
originally eut from the main block (part
A in Fig. 5) is next cut down to the length
of thz top-wing fairing and shaped to
ihe correct plan form for this portion.
Finaiiy, it is shaped to section and glued
1o the wop surface of the wing, pin dowels
agair being used to sirengthen the joint
{see Fig. 7). The scction shaping of this
portion need only be carried out roughly
before it is fitted to the wing, and the
final shaping and matching up with the
forward portion of the nacelle can be
carried out after fitting. Any small gaps
or cracks should be filled in with plastic
wood.

If a sufficient length of the nacelle
projects in front of the leading edge of
the wing, the nacelle can be cut on the
leading-edge line and the wing seating
carried forward on the nacelle to this
point. This will eliminate the necessity
for cutting the mainpiane. The top rear
fairing will, of course, have to be made as
a separate piece.

A third method of fitting this type of
nacelle is to leave the nacelle uncut, but
to cut a section from the leading edge of
the wing shaped so that the nacelle will
fitinto it. Here again, the marking of the
cut-out on the wing should be carried
out when the nacelle is in its rectangular
form and the cut-out should be made
and the nacelle trial-fitted before the
final shaping of the nacelle proceeds.
Again, the shape of the leading edge of
the wing should be marked on the nacelle
block when it is trial-fitted and the final
shaping of the block should leave this
portion untouched (see Fig. 8).

A fourth method of fitting nacelles is
the opposite to that just described, that
is instead of a cut-out being made in the
wing leading edge the cut-out is made in
the nacelle to fit the wing section. As
before, the marking and cutting out of

the wing section in the nacelle should

be carried out whilst the block is in its
rectangular form (see Fig. 9).

Reference has already been made to
the importance of ensuring that the
nacelle is seated on a correct vertical

Short Sunderland V

Avro 504K
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alignment. It is equally important to
ensure that the fore and aft alignment of
the nacelle is correct. This can be done
by marking lines fore and aft on the top
of the mainplane which must match up
with the fore and aft centre line on the
nacclle. Normally, the alignment will be
parallel to the centre line of the aircraft,
but in a few cases wing engines may be
set at a slight angle, or “toed-out’ or
“toed-in" from the fore and aft line of
the aircraft. The exact setting will be
shown on the plan view of the general
arrangement drawings.

Often housings are formed in wing
nacelles to accommodale a retractable
undercarriage, which means that the
undersides of the nacelles have to be
hollowed out to provide the under-
carriage housing. This part of the work is
best carried out after the nacelles have
been finally shaped to section. The out-

Miteor 8

Hateor 8

Hueor & NIED:

Fig. 10. Undercarriage housing cut in nacelle.
Fig. 11. Joint fitting for jet-engine nacelle.
Fig. 12. Jet-engine nacelle feady for fitting.

Fig. 13. Nacelle firted and fairing block shaped
to fit under.

|

line of the housing is then marked,
scored with a chisel or sharp knifle, and
the housing then hollowed out first by
drilling, finishing to shape with chisels in
exactly the same way as for nose or tail
wheel housings in a fuselage (Fig. 10).

Wing nacelles for jet aircraft fall into a
separate class from those already des-
cribed and require distinctive treatment.
Meteors, Canberras, and the Comet are
examples of this type. Each nacelle is
made separately in the usual way, first
the profile, then plan shaping, followed
by the drilling of the front air-intake and
the rear jet pipe. At this stage provision
is made for fitting the nacelle to the wing.
With these types the nacelle will project
not only forward of the leading edge but
also rearward of the trailing edge of the
wing and a joint somewhat similar to
the wing fuselage joint, described in the
last chapter, gives the best results, A
cut-out is made in the underside of the
nacelle, as shown in Fig. 11, and a match-
ing cut-out is made in the wing. Normal-
ly, the wing will be set on the centre line
of the sides of the nacelle, that is an
equal amount of the nacelle will project
above and below the wing, and the top
of the nacelle cut-out will correspond to
the shape ol the upper surface of the
wing. It should be noted here that the
wing should already have been shaped to
its correct camber and when the cut-outs
have been made the nacelle is trial-fitted
to the wing and checked for correct
alignment and seating. Each side of the
nacelle is then marked to show the posi-
tions and shape of the leading- and
trailing-edge wing sections. The nacelle
block is then removed and finished off to
its correct section, leaving untouched
those portions against which the wing
abuts (see Fig. 12). A separate piece of
wood will be required to fill the nacelle
cut-out on the underside of the wing.
This block is inserted after the nacelle
has been finally fitted to the wing, as
shown in Fig. 13.

On large aircraft, such as the modern
V-bombers, the engines are completely
buried in the wing and their only external
indication, apart from the large aijr-
intakes in the leading edge, are bulges in
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Eig. i 4. Jot caii plpe fzirings on large zjrerafz,

the wing surface as the tail pipes emerge
from the trailing edge. For modelling
purposes, therefore, only these tail pipes
need to be constructed as separate items,
and Fig. 14 shows the method of shaping
and fitting these pipes to the mainplane
of the Avro Vulcan. On this type the
bulge of the tail pipe underneath the wing
is considerably longer than that on the
top of the wing surface, The cut-outs in
the trailing edge of the wing are made
equal to the depth of the tail-pipe fairing
which is visible on top of the wing and the
separate tail pipes are shaped to circular
section only for the length of this top
fairing, as shown in the illustration, the
portion forward of that being filed down
to fit the contour of the under-wing
. surface, When fitted, the parts are faired
in with plastic wood where necessary.

As a rule, no wheel housings are form-
ed in jet nacelles, for the simple reason
that the housing of an undercarriage
would interfere with the air flow through
the jet engine. On most jet types the
wheels will be retracted into housings
in the wing itself.

Most American types carry their jet
engines in “‘pods™ slung on a pylon fair-
ing below the wing. These are much morse
simple to model. The nacelle will be
shaped in exactly the same sequence as
has already been described, namely,
profile, plan, and section, and a separate
plece of wood will be shaped for the
pylon fairing. Pin dowels should be used
for fitting the nacelle to the pylon and
the pylon to the wing.

AIR-COOLED ENGINES

The modeller who builds any early
types of aircraft will sooner or later come
up against the problem of representing
the engines in a fair amount of detail.

Nowadays, all engines, whether they be
air-cooled, liquid-cooled, or gas tur-
bines, are neatly enclosed in stream-
lined fairings which can easily be repro-
duced in wood. With the earlier types,
however, all the air-cooled engines and
some liquid-cooled types were mounted
with their cylinders exposed to the airflow
to gbiain maximum cooling effect, and
these types call for some intricate work
on the part of the modeller. General
arrangement drawings may be a little
difficult to follow in building up these
older types of engine and the modeller is
advised to supplement the information
given in the drawings with photographs
of the engines themselves which will often
show more clearly the various bits and
pieces which go to make up the complete
installation. Bound volumes of old
Aeronautical periodicals which can be
obtained through local libraries are an
invaluable source of reference for this
type of work.

Dealing first with air-cooled engines
having exposed cylinders, each cylinder
will have to beshown separately, together
with its valve gear, induction and exhaust
pipes. These engines are in two main
classes: in-line, in which the cylinders are
placed in a row one behind the other, and

represented by small
bolts.

Fig. 16, Wira and
pins used to repre-
sent  exhaust and
Induction pipes and
valve rods.

Fig. {7. Bullding wp
radial engine on nose
of fuselage.

Fig. 5. Cylinders
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radial, where the cylinders are placed
round a central crank case in the form
of a star. In-line engines, such as ihe
Cirrus fitted to the early De Havilland
Moth aircraft, can be built up on the
nose of the fuselage. Short lengths of
heavy-gauge wire can be used to represent
the cylinders, or, better stiil, small bolts
of about 8BA size, the threads of which
give a lifelike impression of the ¢ylinder
fins. With either material small shanks
should be filed on the boitom of the
cylinders to fit into small holes drilled in
the fuselage and where bolts are used the
heads must be cut off (see Fig. 15). Valve-
rod casings are represenied by lengths
of thin wire or small pins running up the
side of each cylinder, and the induction
pipe can be represented by a length of
wire soldered to the sides of the cylinders
near the top, with a further length of
wire to represent the carburettor which
can usually be fitted into a hole drilled in
the fuselage so as to [orm a T with the
induction pipe (see Fig. 16). The exhaust
gases were usually collected in a single
pipe running along the top of the
cylinders, and this can be represented by
another piece of wire of suitable gauge
soldered to the cylinder tops and then
curved down to run along the side of the
fuselage, as shown. In some cases baffle
plates were fitted along the sides of the
cylinders to direct the aicfiow, these can
be made from thin strips of tin fitted
into slots cut to receive them—when they
will unfortunately cover up most of the
intricate work one has put into the
enginel

Radial engines were either of the
single- or two-row type, the former
including such engines as the Armstrong
Siddeley Lynx, Bristol Jupiter, Mercury,
and Pegasus, and the Jatter the Arm-
strong Siddeley Jaguar and Tiger. The
single~-row radial class was always built
with an odd number of cylinders either
five, seven, or nine, the two-row radials
being formed by adding another ring of
cylinders to form a complete engine of
ten, fourteen, or eighteen cylinders, The
second ring of cylinders was arranged
to come opposite the gaps in the first
ring. On single-row types one cylinder

was vertical at the top, and on two-row
types one cyvlinder of the rear row was
vertical at the top.

In modelling, these engines should
wherever possible be built up on the nose
of the fuselaze or nacelle which will have
to be shaped to form the circular crank-
case, Again, lengths of wire or small
bolts with shanks filed on the lower ends
can be used for the cylinders, holes being
drilled round the wooden crankcase into
which the shanks will fit (Fig. 17(a)).

Small fairings enclosing the valve-
operating gear or rocker arms were
fitted to the tops of the cylinders and
these can be represented by filing the
top of the bolt or wire to represent the
shape of the fairings. Valve-rod casings
are again represented by thin wire or
small pins inserted in the crankcase in
front of each cylinder and running up to
the rocker boxes. On most Bristol types
a single casing was used, whereas on the
Armstrong Siddeley engines two casings
forming a V ran one to each of two
separate rocker boxes (Fig. 17(1)). On
some air-cooled engines separate short
exhaust pipes were fitled to each cylinder,
These can be formed from short lengths
of wire bent to an L shape and soldered
to the top of each cylinder (see Fig. 18).
In other cases an exhaust ring either on
the front or at the rear of the engine was
used to collect the gases from all the
cylinders, the exhaust then being dis-
charged through a single or twin tail
pipes running along the side or under-
neath the fuselage. A ring of wire with
short lengths soldered on for the tail
pipes can be used for this type (see Fig.

Fig, 18. Cylinder {filed bolx), with pin for valve-
rod c¢asing and wire representing exhaust stub
and Iinduction pipe.

Fig. 1%, Exhaust collectar ring at rear of engine,
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19). Induction pipes were set at the rear
of each cylinder, and can be formed from
wire sel into the wooden crankcase and
bent at a right-angle and soldered to the
top of each cylinder (see Fig. 18).

As an alternative to building up the
engine on the fuselage or nacelle nose, a
length of weod dowel can be used to form
the central crankcase and the engine can
be built up separately on the end of the
dowel rod. When complete the enginc is
cut off the rod and fitted to the model.
This method is useful when a number of
engines ol the same {ype are heing made
for a multi-engine aircralt. A hard-wood
dowel should be used for this work.

LIQUID-COQOLED ENGINES

Uncowled liguid-cooled engines are
much less commen, but the modeller may
encounter such types, one example being
the Napier Lion engine of the Super-

Fig. 20. Napier Lion engine built from wood,
pins, wire, and cardboard. Only one of the
three banks of cylinders is shown.

{. Front cover 7. Carburettors

2. Crankcase 8, Air tntakes

3. Sump 9. Magneto (2

4, Cylinders {12 re- required)
quired) (3. Pump

5, Cylinder cover (3 Fl. Engine bearers (2
required) required)

6, Induction pipe (3
required)

Fig. 2]. Complete Napier Lion engine for a
one-seventy-second scale model. This engine is
" long, #&" wide, and §* high.

marine Southampton flving boat in
service in 1925, These types of engines
are best built up in wood, the small parts
required to be shaped and fitted lorming
an excellent exercise for deft finger work!
The modeller will invariably find that a
fine pair of tweezers will be a useful aid,
The crankcase will form the basis for the
engine, and on the top of this part faces
are filed at the correct angle for the banks
ol cylinders. The cylinders can be cut
from match stems and the cylinder heads
are small shaped pieces of wood which
are glued on the top of cach eylinder
bank. Such items as carburettors and
magnetos are also shaped in wood or
slices of match stem and induction and
exhaust pipes can be made lrom [engths
of wire, although on many ol these
engines no exhaust pipes were used and
the exhaust ports can be represented by
very small vectangles of thin card glued
to thecylinder heads above cach cyiinder.
When building up this type of engine, the
points of fine pins can be used to rein-
force the glued joints. Figs. 20 and 21
illustrate the modelling of this type of
engine.,

ENGINE COWLINGS

In many cases radial engines were
enclosed in a circufar cowling, the earliest
examples ol which were short-chord
cowlings known as Townend Rings.
These cowlings fitted closely around the
engine and are best represented in model
form by a circle of wire to which is
soldered a narrow ring of sheet tin, as
shown in Fig. 22, the complele cowling
being made to form a tight fit when slid
on to the radial engine. Subsequently,
cowlings of deeper chord, known as
N.A.C.A. cowlings, became popular,
and this type is best shaped in wooed as
part of the nacelle or [uselage. Examples
of this latler type of cowling are found
on the Sunderland and Empire Mying
boals, the Stirling bomber, and on more
recent types such as the Hermes air liner,
Bristol Freighter, Airspeed Ambassador,
Hawker Sea Fury, and many others.
The method of shaping and drilling out
these cowlings has already been described
in Chapier 3 in connection with fuselages,
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Fig. 22, Circular cawling made from a wire
ring and tin,

Fig. 23, Wire and tin cowling for rotary engine.

and where the cowlings are formed on a
wing nacelle the sequence of working will
be identical. Note that often small “gills”’
were carried ai the rear of these nacelles,
these gills being adjustable {o control
the amount ol ceooling air. They are
represented by scoring lines on the
cowling,

Cowlings for the rotary-type engines

used on very early aircraft were generally
similar to the N.A.C.A. type, and can
be shaped in wood as part of the fuselage
nose, provided that the modeller does not
wish to install a fully detailed engine.
Where, however, a detailed engine is to
be used, sufficient space must be made
inside the cowling to allow the engine to
revelve with the airscrew, and 1o provide
for this the cowling mwsli then be con-
structed in metal similar to the Townend
Ring type. As a rule, rotary cowlings
were not complete circles, the lower
portion being cut out Lo provide an
outlet for the exhaust gases. For fitting
such cowfings, a small rcbate will have
to be filed in the fuselage nose over which
the rear end of the cowling is a tight fit
(see Fig. 23). Rotary engines were
generally similar to radial types and can
be built up in the same way, they must,
however, be able to revolve freely inside
the cowling when they are fitted.




CHAPTER EIGHT

Undercarriages

Up to only a year or iwo before the
sacond Wor.d War all aireraft, except for
& few experimental types, were fitied
with zn urdercarriage which was not
arranged to reirac: when the aircraft iook
the air, and on models of these types it is
quite obvious that the undercarriage
must be included.

With the advent of the retractable
undercarriage new problems arose for the
model maker, problems as to how the
undercarriages of these types should be
represented. The ideal, of course, is to
contrive a working macdel of the under-
carriage, one that can be moved from the
extended to the retracted position, and
with the simple early types of retracting
undercarriages it was sometimes possible
to produce a good working model, As
time went on, however, these under-
carriages became more and more com-
plex, so that unless the modeller possess-
ed exceptional skill and was able to work
to very fine limits a retracting under-
carriage became an impossibility.

Tor the average amateur, therefore,
either of two alternatives may be adopt-
ed, depending on his personal preference.
He may decide to model these types as in
flight, that is with the undercarriage per-
manently retracted, or he may reproduce
the undercarriage fixed in the down
position. The former method certainly
saves a lot of trouble, but many modellers
may feel that this easy way out is not
very satisfactory. Certainly, the modern
aircraft is a much more beautiful piece
of engineering when it is in flight with the
undercarriage stowed away and covered
by smooth fairings, but a model con-
structed on these lines loses a good deal
of interest through lack of the extra
amount of detail which a visible under-
carriage can give, and for this reason
models with undercarriages fixed in the
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dowr: position give a much more realistic
1is cartainly better to see a model
g “on ity own legs™ rather than
over on to one wing tip like a
sailpdane, and in any case even when the
undercarriageless model is suspended on
thread or wire or suppoeried on a stand
the efTect is not very pleasant.

The madeller is advised, therefore, to
construct all his models with the under-
carriage fixed in the down position, and
the notes which follow are based on this
practice.

FIXED UNDERCARRIAGES

Model undercarriages of either the
fixed or retractable type are made of
wire, sheet metal, or sometimes wood,
Undercarriages will, of course, take
many different forms and it would be
impossible to describe every variation in
detail. We may, however, examine
several different types, and from the
examples given the modeler will find
sufficient guidance for most of his
requirements.

Dealing first with the fixed under- -

carriage proper, the most common type
consisted of two V-struts with the axle
rupning across the angle of the Vs. This
type is encountered on most of the first
World War aircraft as well as many
aircraft which appeared between the two
Wars. On first World War types the axle
was usually bound to the angle of the
V-struts with rubber cord which acted
as a shock absorber. This type can very
easily be constructed with wire, two
lengths being bent into the form of Vs
with the axle bound on with fine wire.
Even with these early aircraft, however,
the struls were given a stream-line form,
so that alter the wire has been bent the
two arms should be hammered flat and
filed to a stream-line section in the same
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Ftg. |. Veos formed In bent wire and axla
bound on.

Flg. % ¥Yee formed from two lengehs of
flattened and filed wire,

Fig. 3. Vee cut from sheet metzl and filed to
stream-lined shape.
Fig. 4. Yee formed In plain wire and paper
fatrings.
Fig. 5. Forming axle loop In plain wire.

way as has already been deseribed for
making struts. Small shanks should be
filed at the ends of the arms of the V lor
fitting into holes drilled in the appro-
priate positions in the fuselage of the
model (see Fig. 1), After theaxle has been
bound on, the binding should be louched
with a spot of solder to fix the joint. As
an alternative, the arms of the V can be
constructed separately ol flattened wire
with fine holes drilled at the lower end to
carry the axle, and this method will be
more appropriate on aircraft where the
axle was carried in bearings instead of
being bound on with rubber cord (Fig. 2).
Another method is to cul the Vs froma
sheet of metal of the appropriate thick-
ness, the undercarriage legs then being
filed to stream-line shape, holes again
being drifled to carry the axle (Fig. 3).
Yet another method is to use plain wire
for the Vs and to fit small paper fairings
to obtain the stream-line shape, With
this method the wire should be formed
into a small loop at the apex of the V to
provide a bearing for the axle (see Fig. 4).
In all cases projecting shanks must be
allowed for at the tops of the struts for
fitling into the fuselage. To form the
axle loop, first bend the wire to a right-
angle with pliers, Then place the bent
wire against a pin or small nail of the
same diameter as the axle, driven into
the bench or into a piece of scrap wood
as shown in Fig. 5(a). The wire can then
be pressed round the pin or nail with the
pliers to form the loop, as shown in
Fig. 5(b).

Some aircraft may use a single main
struf with the shock absorber contained
in a stream-line fairing, the famous Avro
504K is one example, Here a piece of thin
plain wire should be used for the strut
and this wire is curled into a loop at its
lower end to provide an axle bearing, the
end of the wire then being taken about

half-way up the main leg, as shown in
Fig. 6. A small paper fairing is then glued
approximately half-way up the strut so
that it covers the end of the bent-up wire
as illustrated. This undercarriage was
supported by a pair of V-struts, one in
front of and one behind the main leg,
and at the lower end of these V-struts a
wooden skid was carried which was
designed to prevent the aircraft from
nosing over on the ground. The skid
can be made of flattened wire with the
front end bent upwards in a slight curve
and filed to a blunt point. This wire
should be soldered to the ends of the V-
struts and either a small hole should be
drifled through which the axle can run
or the axle can be soldered to the top of
the skid. The complete undercarriage is
shown in Fig. 7.

Flg. 6. Single leg undercarriage formed {rom
one length of wire. Paper fairing for shock
absarber.

Fig. 7. Centralskid undercarriage for Avro
504 K.

&
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Fig. B. Wire undercarriage for Avro 504 N,
Fig. 9. Splic-axle undercarriage,

Fig. 10. Alternative methods of making fatred
oleo undercarriage In sheet metal {fefc) and
wire wicth paper fairings (right).

A modified form of this undercarriage
is found on a laler variation of the 504,
known as the Lynx Avro, and this type
is illustrated in Fig. 8. The main legs,
the rearward extensions, and the vear
cross-axle are formed from one length of
wire. Each of the two rear Vs is made
separately and the shock absorbers con-
sist of two small pins on each leg, the
heads of the pins being hammered flat,
Small paper fairings should be rolled
round the upper portions of these pins.
This type of undercarriage, either with a
rearward or forward exiension, is found
on several types of aircraft produced in
the 1920s, the Armstrong Whitworlh
Siskin and Fairey Flycatcher being (wo
examples.

A later modification of the plain V-
type of undercarriage made use of a split
axle designed to minimize the risk of the
aircraft turning over when landing or
taxying in long grass. In this case the Vs
can be made by either of the methods
previously described, but instead of a
cross-axle, two separate wires or small
pins must be used, these being bent up to
fit into the fuselage near the top of the
main legs (see Fig. 9). This type of under-
carriage is found on the Gipsy Moth and
Tiger Moth aircraft. For a neater job,
the wire or pins should be filed to fit into
one another at the intersection, ln sone
cases the split axles were taken up to the
centre line of the aircraft forming an
inverted V.

In later developments of the V-under-
carriage an QOleo shock-absorbing unit

was. usually incorporated in the main
leg on each side, well-known examples
being the many Hawker biplancs pro-
duced round about the year 1930. In
these cases, as the main leg carrying the
shock absorber is wider than the second-
ary leg, it is best to cul the Vs to the
correcl shape from sheet metal, the legs
then being filed to a stream-line section.
Allernatively, plain wire with looped axle
bearing and paper Ffairings can be used
(see Fig. 10).

Towards the end of the fixed-under-
carriage era the singfe-strut cantilever
type was developed. Qne of the [irst @ir-
cralt to make use of this {ype was the
Gloster Gladiator. This is a simple form
to model either in flattened wire, sheet
metal, or plain wire or long pins covered
with paper fairings. A single-strut under~
carringe, fitting vertically up into the
wing, is found on nmany monoplane
types, the Chipmunk being an example.
In such cases a small pin can be used for
each leg, the wheel being threaded on the
pin first so that it is held by the pin head
and the pin then being bent at right-
angles and the top end fitted into the
wing. A paper fairing is used to give the
stream-line shape to the top of the leg.
When bending the pins for this type of
undercarriage a very smazll “nick™ should
be made with the edge of a fine file on
the point of the bend so that a clean bend
is obtained.

Auster aircralt make use of a small *

V.undercarriage with the Vs completely
faired in. These are hest reproduced by
cutting a triangular sheet of metat and
drilling a hole at the apex for the axie
bearing. Allowances should be made,
when cutting the triangle, Tor fling
shanks at the upper end for fitting the
undercarriage to the fuselage (see Fig.
11).

YSPAT" AND ““TROUSER’ WHEEL
FAIRINGS

On many types of aircralt which ap-
peared just belore retractable under-
carriages became common, the wheels
were partly enclosed in stream-tine fair-
ings which acquired the descriptive titles
of “spals™ or *“‘trousers”, according to
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their shape. Both the Handley Page
Harrow and the Fairey Long-range
Monoplane had spatied undercarriages,
whilst many of the Miles Lypes, such as
the Hawk Major and Falcon, wore
trousers. Where {he spals are large
cnough they can be made of wood and
hollowed out to lake the wheel. A fairly
hard wood of fine grain should be used
and a block should be cut large enough
for a pair of spats to be made from it.
The thickness of the block should be a
little greater than the finished thickness
of the spal. The construction begins by
marking @ centre tine on the botlom edge
of the block and then the plan outline
of the spat as seen from underneath is
marked. The positions of the cut-out for
the wheels are also marked and lightly
scored in (see Fig. 12). The wheel hous-
ings are then hollowed out by drilling a
hole on the centre line of the wheel and
then working this hole out Lo the size of
the wheel with a small chisel. By making
the original block wider than the finished
spat size, the danger of splitting the wood
during this operation will be minimized.
When the wheel housing has been hol-
lowed out, holes are drilled near the
bottom of the spat to take the wheel
axle. The block is now planed or filed
down to the maximum thickness of the
finished spat andd the side elevation is
plolted on both sides. Each spat is now
cut out with a [vet-saw (Fig, 13), and filed
to plan shape, which will consist of
rounding the front end and tapering the
rear end (o a knife-edge or point. The
spat is then filed to its correct stream-line
section and any necessary holes for
fitting struts are drilled {(Fig, 14), The
axles should be a tight fil in the holes
drilled for themand, when they have been
inserted and the wheels threaded on, any
projecting ends of the axles should be
filed down flush with the side of the spat.

Apain, where the model is large
enough, trouserad undercarriages can be
made in wood in exactly the same way as
spats. Where the width of the fairing is
narrow, however, it may be impracticable
to use wood and in these cases the fairing
can be made from sheet tin, the outline
being marked out on the metal which is

Fig. ['l. Fafred-in Vs {or Auster undercarringe
madea in sheet metal,

Fig. 12. Making wheel-spat in wood. First stage,
Fig. 13. Making wheel-spat in wood, Second
stage.

Fig. 14. Finishad vrooden spat.

Fig. I5. Trouvser fairing made in sheet meta),

then cut out and bent to shape and the
trailing edge soldered, Shanks lor fitting
the fairing to the wing should be allowed
for at the lop of the fairing and holes are
drilled in the lower ends to take the wheel
axle (see Fig. 15). On very small models
the width of the spatov Lrouser fairing
may be so small as to make it impractic-
able to hollow out a wheel housing when
the part is made of wood, and in such
cases the modeller will have to resort to
dummy wheels and consiruct the wheel
fairing and wheel in one solid piece. The
sequence of operations commences with
the planing of a block to the maximum
thickness of the finished spat, the side

Fig. [6. Small spat with
“'solid"” wheel. Marking out
wood block.

Fig. 17, First stage In shaping
spat and wheel.

Fig. 18, Finished spat and
wheel,
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elevation is then marked on the block,
and must include the segment of the
wheel which projects below the fairing,
as shown in Fig. 16. The part is then cut
out with a fret-saw, the width of the wheel
is marked on the underside, and the
wheel segment filed down to its correct
thickness, as shown in Fig. 17. The spat
is then shaped to plan and finaliy to
strean-line form (see Fig. 18).

RETRACTABLE UNDERCARRIAGES
Retractable undercarriages will range
{rom the simple single-leg to the compli-
cated multi-wheel and bogie units of the
modern large commercial and military
aircraft, Again, with such wide variety it
would be impossible to describe every
variation in delail within the space of a
single chapter, but the general methods
of construction described for the ex-
amples which follow can be adapted to
suit all the possible contingencies with
which the modeiler may be faced.
Turning once again to our Spitfire
illustration, we find an example of the
most simple single-leg type of retractable
undercarriage. This type can be formed
in much the same way as the fixed under-
carriage described for the Chipmunk by
using pins on which the wheel is threaded
and by bending the pin at right-angles
and fitting the upper end into holes drill-
&d in the wing surface. [n most cases pins
alone will have too small a cross-section
to represent accurately the undercarriage
leg and, therefore, a sleeve of either rolled
paper or, better still, small brass tube of
the correct diameter must be threaded
on the leg before it is fitted into the wing.
Small brass tubes in various sizes can be
obtained from any model or handicraft

Fig. 9. Spicfire undercarriage parts and
method of assembling.

ROLLED FAPER

Fig. 20, Pin bent to form a hali-lorked teg.

Fig. 21. Wyvern undercarriage farmed from
two pins, two smail brass tubes, and two tin
“'straps’’ soldered on,

shop. It will be noted that with retracting
undercarriages there is no need to make
the legs and struts in a stream-lined shape
since they are stowed within the aircraft
structure during flight. The majority of
relractable undercarriage legs will, there-
fore, be of circular section.

In addition to the retracting leg and
wheel, most of these types of aircraft
carry some form of metal fairing which
covers either the whole or part of the
undercarriage when it is retracted and
preserves the smooth outline of the air-
craft’s surface. For model purposes these
fairings can usually be cut to shape from
sheet tin or aluminium and provided
with small prongs or shanks at the upper
end lor fitting into holes made in the wing
surface. Fig. 19 illustrates the various
parls lor the Spitfire undercarriage. This
basic type is used on a large variety of»
modernaircraft, including the Sea Hawk,
Swift, and Hunter, but on some types,
such as the two latter aircraft mentioned,
the maiif leg is positioned vertically over
the centre line of the wheel when viewed
from the front, so that alter the pin has
been bent at right-angles at the axle
position it must be curved round the top
of the wheel and then bent back to the
vertical to form the main leg (see Fig. 20).
It will be noted, too, that in many of these
undercarrizges the joints are formed
from slightly larger-diameter material
than the leg itsell and on a model these
joints can be reproduced by gluing a
narrow strip of paper round the leg in
the appropriate positions. On many
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types the retracting jacks are also visible,
running from a point somewhere on the
leg up into the wheel housing, These are
represented by separate lengths of wire
or short pins plugged into holes drilled
inside the wheel housing and soldered to
the main leg, as shown in Fig, 20,

One modification of this single-leg
type of undercarriage can be mentioned,
namely, that of the Westland Wyvern
carrier-borne strike aircraft. In order to
provide for the fanding of this heavy
aeropfane on carrier decks a levered
suspension type of undercarriage was
evolved making use of two separate main
legs one behind the other and connected
by pivoted arms. On this type the two
main parts of the leg can be joined by
short narrow struts cut from tin and
soldered to the main legs, as shown in
Fig. 21.

Another common type found on the
larger ajrcraft used during the second
World War, such as the Wellington and
Lancaster bombers, consisted of two
main [egs carryving an axle and wheel at
their lower ends., These can be repro-
duced with one length of wire to form
both legs and the axle, the wire being
bent at right-angles, the wheel threaded
on, and the wire bent again at right-
angles to form the second leg. Any
necessary fairing tubes are then fitted
and the upperends of the legs are plugged
into holes drilied in the undercarriage
housing. The retracting jacks and any
other struts are made from separate
pieces of wire with the upper ends plug-
ged into the wheel housing and the lower
ends soldered to the main undercarriage
legs. Both with this and the single-leg
type of undercarriage allowances must

Fig. 22. Typlcal undercarriage for heavy
: bomber type.
Fig. 23. Hallfax undercarriage, Main [eg made
from wood blaock.

Fig. 24, Bullding up an undercarriage on a block
of wood. Drawing pins serve to locate parts
until soldering is compleced.

be made for plugging a length at the top
of the main leg and any bracing struts or
retracting jacks into the wing or under-
carriage nacefle, so that when making
them the struts should be cut longer than
will be required for the finished under-
carriage {Fig, 22). Mention might be
made of the undercarriage of the Halifax
bomber on which the main legs consisted
of a massive metal forging which on a
model can be reproduced in hard wood.
Holes can be drilled at the lower ends
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into which a flattened U-shaped piece of
wirg forming the wheel axle can be
inserted (sce Fig. 23).

One of the most complicated under-
carriages a modeller is likely o come
across is that which was fitted on the
Short Stirling bomber, where an involved
double-action sequence ol retracting was
employed, and even to repreduce this
type fixed in the down position on a
model recuires a considerable amount of
skill, particularly in the use of a sofdering
iron. With such types the complete
undercarriage has to be constructed in
several sections being finally brought
together on assembly to the model. One
method which has been used consists of
building up the main legs by drawing the
outline on a block of wood, placing
lengths of wire and hrass tube on this
outline where they can be held in position
with drawing pins and {hen soldered up
(sec Fig. 24(a)). The main radius rods and
fairings can also be fitted together and
soldered in a similar way (Fig. 24(h)),
the stone guard being soldered on after
this part has been removed [rom the
wood block (Fig. 25(a)). The girder
system of bracing struts, shown in Fig.
24(c),is also soldered up separatelyon the
wood block, two of these parts being
required. Finally, the undercarriage side
and front fairing doors cal from tin ave
soldered to a length of wire, bent as

Fig. 25. Stane guard and undercarriage doors
soldered on.

shown in Fig. 25(b). The main legs and
radius rods can then be fitted into holes
drilled in the undercarriage housing in
the engine nacelle and the lower ends of
the radius rods soldered to the main leg.
The girder bracing pieces are then solder-
ed to each of the radius rods and, finally,
the fairing doors arefitted by soldering to

26. Undercarriage
assembled,

the main legs and radius rods, as shown
in Fig. 26, This system of prefabricating
the variouscomponent paris ol anunder-
carriage is a uselul mecthod to employ
on complicated types, and, with a little
study of the undercarriage layout, even
the most complicated type can be broken
down into a number of separate parts
and its construction thereby simplified
{0 a great cxlent.

The modern bogic undercarriapges can
be a source of {reuble although they are
probably less complicated than that of
the Stirling. Taking the undercarriage of
the Comel as an example, the component
parls can be separated into a main Y-
shaped leg which can be filed from a
piece of fat brass curtain rod. To the
bottom of this Y-piece is soldercd an-

Fig. 27. Building up a bogie underearriage,
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other piece of brass which has been filed
to the shape of the bogie beam, this piece
being dritled at each cnd {o take the
wheel axle (FFig, 27¢(a)). A scating is filed
near the upper part of the main feg into
which is fitted and soldered a third piece
of brass shaped to represent the upper
anchorages ol the two shock-absorbing
legs. The latter, cut from pieces of brass
or copper wire, are soldercd in position
on this beam, the lower ends being
soldered to the bogie beam {Fig. 27(b)).
The thickened joint Tairing near the
Tower end of the main Jeg is formed with
a narrow strip af paper glued round, and
twa small circles of thin card are glued to
the upper heam to represent the pivots
of the shock-abserbing legs. Holes are
drifted in the wing of the model to take
the litting shanks at the upperends of the
Y-shaped main leg and, after this has
heen fitted, the twin retracting jacks
formed from short lengths of brass wire
are plugged into holes drilled in the
undercarriage housing in the wing, and
the lower ends are soldered to the main
leg. Bogie undercarriages for other types,
such as the Bristol Britannia, the Avro
Vuican, and Handley Page Viclor, will,
of course, vary in delail construction,
but the general principles of reducing the
undercarriage (o a number of compara-
tively simple components, as in the case

Fig. 28. Undercarriage for twin wheels.

Fig. 29. Nose-wheel fork. Method of cutting
metal and assembling,

ol the Comet undercarriage, can still be
followed, The modeller witt undoubtedly
find that he will have to supplement the
information given in the general arrange-
ment drawings with photographs which
show the undercarriage of the particular
type in grealer detail. The advertising
pages of aeronautical magazines often
give very clear illustrations of the under-
carriages of different aircraft types.

Multi-wheel undercarriages in which
the wheels are carried on a common axle,
such as on the Hermes, Viscount, Am-
bassador, and Brabazon, are less trauble-
some to the model maker and normally
consist of a single main leg, for which a
picce of brass rod or brass lube can be
used, the lower end being drilled Tor the
axle fitting. As a rule, the only other
parts will consist of two splayed-out
bracing struts and a relracting jack,
which again can be made of either brass
rod or tube (sec Fig. 28).

NOSE WIIEFLS

Noese wheels fall into two main types,
the single leg, carrying a single wheel in
a fork [lilting, and the single leg with twin
wheels, one on each side. Brass or copper
wire, small brass tube, and in some cases
ordinary pins, together with forks cut
from thin tin are the materials. Trom
which these can usually be made. The
single-leg single-wheel type is usually
found on the smaller aircraft and all
follow much the same paltern, although
they will, of course, differ in detail for
each type of aircraft. Invariably, how-
ever the main leg can consist of an
ordinary pin with a sleeve of brass tube
to give the leg the required thickness,
The fork, which, as a rule, incorporates
a syslem of levered suspension, can be
cut in one piece from a sheet of thin tin
with holes drilled at the end of each fork
to take the wheel axle and another hole
drilled on the centre line of the fork
through which the pin, forming the main
leg, can be threaded and soldered; IFig.
29 itlustrates the method of marking out
such a fork. The holes shouli be drilled
before the part is cit outl and they can
usually be started by piercing the metal
with the sharp point of a pair of com-
passes or dividers. For cutting outl the
fork a pair of old scissors can be used.
The part should then be held by a pair of
thin-nosed pliers placed over the central
hole and each side bent down at right-
angles, as shown in the illustration. The
pin for the main leg is then threaded up
through the central hole and a piece of
brass tube is threaded on over the top so
that about a 1" of the pin is lelt {ree at
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the top for plugging inio a heole drilled
in the undercarriage housing. If brass
tube is not available, thin paper can be
rolled and glued round the leg, but
before this is done the pin head should
be soldered securely to the fork. Narrow
strips of paper can be glued round to
represent any thickening of the joint of
the leg. The assembly is completed by
fitting a length of pin or wire to represent
any retracting jacks which are visible;
this part can be fitted into an appropriate
hole drilled in the undercarriage housing
and the lower end soldered to the main
leg, or, if a paper fairing has been used
on the main leg, a spot of giue can be
used to make this joint. Such aireraft as
the Hunter, Sea Hawk, and the Avro 707
deltas use this type of forked nose wheel,

For the twin-wheel type, which is
usually found on the larger aircraft, a
piece of brass tube should be used for the
main leg, into the top end of which is
soldered a short length of wire for plug-
ging into a hole drilfed in the nose-wheel
housing. At the lower end a fitting will be
required to carry the wheel axle. Where
the axle is carried immediately beneath
the main leg the brass tube can be drilled
at its lower end and the axle threaded
through and soldered. In most cases,
however, the wheel axle lies slightly
behind the centre line of the main leg

4

/
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Fig. 30. Twin nose-whee! assembly with bracing
struts and retraceing jack.
Fig. 31. Tail-wheel fork formed in wire.

and when this is so a small piece of brass
must be filed to the required shape, in-
cluding a shank to fit up into the end of
the brass tube. The axle hole is drilled
and the axle threaded through and sol-
dered. Any bracing members or retract-

ing jacks can be formed from wire or
pins (see Fig. 30). This type is found on
such aircraft as the Hermes, Comet,
Viscount, and Ambassader air liners.

TAIL WHEELS

Tail wheels are also usually carried in
a forked fitting, but as a general rule
they will be much smaller than the nose-
wheel types, and in many cases can be
formed from a single length of wire, the
wheel being threaded on and the wire
then bent round to form the fork and leg,
as shown in Fig. 31.

TATL SKIDS

Tail skids for the ealher types of air-
craft can, almost without exception, be
made from short lengths of wire. In some
cases the wire will need to be hammered
flat and filed to the particular shape
required, as, for instance, on some carly
De Havilland types, the D.H. 4, 5,6, 9,
and 10 being examples. In other cases
the skid may be supported on an inverted
pylon of struts, examples being the Avro
504 and B.E.2.C. In this case the central
main strut and {our bracing struts can be

Fig. 32. Pylon-mounted
tali skid.

Avra 504 K

built up on the fuselage and a separate'

piece of wire filed to the appropriate
shape can be soldered to the apex of the
pylon. For greater realism a tiny coil of
fine fuse-wire can be added to represent
the spring (see Fig. 32).

Most nose-wheel types of aircraft carry
a small shock-absorbing bumper under
the tail end of the fuselage. These can
usually be shaped in wood and fitted with
a pin point and glue.

UNDERCARRIAGE DOORS

To complete the undercarriage assem-
bly for retracting types, the doors which
close over the wheel housings when the
undercarriage is retracted will have to be
represented. These can be made either
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Fig. 33. Undercarriage doors in sheet metal.

Fig. 34. Undercarriage doors shaped in wood.
Pin points used for ficting,

from sheet metal, in which case the metal
must be cut with shanks for fitting into
the undercarriage nacelle or fuselage, as
shown in Fig. 33, or for the larger types
of aircraft the doors can be made from
thin strips of wood and are fitted by
inserting pin points in the top or hingeing
edge which can be plugged into the
nacelle or fuselage. The joint should also
be glued (see Fig. 34). When making
these undercarriage doors, notice that
they are usually slightly curved in shape
so that when closed they take up the
contour of the undercarriage housing.

WHEELS
Wheels are the one item which most
modellers will find it best to purchase. A

wide selection of wheels for scale-model
aircraft are available and the use of these
certainly saves a considerable amount
of trouble. Occasionally, however, the
modeller imay find that he cannot obtain
wheels of the exact size he requires and
he will be thrown back upen his own
resources to produce these parts. Wheels
can be made by cutting slices off a
wooden dowel of appropriate diameter,
the treads then being shaped by filing.
The wheel hubs should be indented slight-
Iy either with a drill or by rubbing with a
circle of sandpaper glued to theend of a
picce of wood dowel of the appropriate
diameter. Wheels can also be cut out in
wood with a ret-saw, the shaping of the
treads and the hub being carried out as
described. Small wheels, such as tail
wheels, can be cut from sheet aluminium,
the axle hole should be drilled before the
wheel is cut out and, after cuttirig, the
wheel is cleaned up to true circular shape
with files, For filing these small wheels,
hold the metal firmly at the end of a pair
of fine-nosed pliers. Sheet perspex of the
appropriate thickness also makes an
excelient material for wheels, the con-
struction being the same as for making
wheels in wood.




CHAPT ‘R NINE

Hulls and Floats

Flying boats make particularly attrac-
tive models, but unfortunately this type
of craft introduces many difficulties for
the modeller and, therefore, it is advis-
able to leave them severely alone until
sufficient experience has been obtained
on landplane types, both small and large.
When the modeller feels confident that
he can tackle a flying-boat model, he
should choose a simple type and one
having as few unusual characteristics as
possible. If a number of large models
have already been built the Saunders Roe
Lerwick should provide a good st'\mng
point for flying-boat work.

HULLS

The main differences and also difficul-
ties will lic in the shaping of the hulls of
these models, but here again, il the

/ Fig. 1. Preliminary rough
/ / shaping of hull block.
4 “TCHINE Fig. 2. Cross section of

hull with flared chines.

N ToP

FOFWlAﬁD uAN F%ﬁ?&s REAR
surFacES STEP suRraces STEP

=

\_______d_—/ BOTTOM
80

modeller works to a definite sequence of
shaping, these difficultics will be mini-
mized. In general, the shaping of a
flying-boat hull follows the scquence of
shaping already described for fuselages,
that is aflter the block has been planed
down to the maximumdepth and breadth
of the hulla datumline is marked on each
side of the block, the hull profile or side
elevation is plotted on, and the block
shaped to this elevation. In many ol the
older types of flying boat the stern is
raised some way above the main body
of the hull. The Supcrmarine Southamp-
ton of 1925 and many of the Short
biplane {lying boats, such as the Singa-
pore, had raised sterns and on such types
the lines of the hull will involve the shap-
ing of concave as well as convex curves
and a large amount of waste wood will
have to be removed from the rectangular
block. To avoid prolonged and tedious
work with a file, as much of this waste
wood as possible should be removed by
sawing. Let us take as an example the
hull of the Southampton flying boat and
follow the sequence of shaping through

step by step, for this type will cover the

majority of problems the modeller might
come up against in flying-boat work.
Having set out the side elevation, the
shaping is commenced by sawing of as
much of the waste wood as possible, the
illustration in Fig. t, shows how cuts can
be made (o remove the wasle pieces
A, B, C, D, E, and F. Notice that, as
usual, the saw cuts are made just outside
the outline so that the small margins of
wood remaining can be removed gradual-
ly with files. The sweep of the top line of
the hull up to the raised stern must be
shaped with a half-round file. For the
rest of the outline, normal methods as for

Fig. 3. Setting out shapes of hull.

Short 225
De Havilland D.H. 50]




Westland Wyvern and Fairey Firefly
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a fuselage can be used. The plan is now
plotted on both upperand lowersurfaces,
using the centre line in each case as a
basis, and the surplus wood removed by
sawing and filing.

We now come up against the greatest
difficulty and difference between fuse-
lages and hulls, that is the shaping of
flared chines. From a glance at the typical
cross-section shown in Fig. 2 it will be
seen that the narrow upper portion of
the hull is flared out to a much wider
underside or planing bottom. The edge
of thechineisshownin thesideelevations
of general arrangement drawings. In
Fig. 3, these are the lines lying just above
the bottom lines of the hull. This flare is
usually greatest at the main step, from
there forward to the bows it gradually
decreases and it also decreases generally
from the main step alt to (he rear step,
where in some cases the planing surfaces
are narrower than the hull immediately
above. The marking for the plan shaping
will, therefore, differ on the top and
bottom sides of the block, as shown in
Fig. 3.

In shaping these complicated hull sec-
tions, gouges of one or two sizes will be
essential tools, and careful checking of
the work against templates will be neces-
sary. In flying-boat work the templates
for each section should be made in two
parts: an upper portion, giving the shap-
ing down to the edge of thechine; and a
lower portion, giving the shape of the V
planing or under-surfaces (see Fig. 4).

The upper portion of the hullshould be
shaped first, and this is carried out in two
stages, the first stage being the filing of
the sides of the hull on a flat slope from
the upper surface out to the edge of the
chines (see Fig. 5). The chine line will
form the guide at the lower end of the
slope and these lines should be boldly
marked before the filing commences.
For guide lines on the upper surface of
the block the cross-sections given in the
general arrangement drawings are used
and on each of these sections sloping lines
are drawn from the chines up to the top
of the hull, as shown in the section draw-
ing in Fig. 5. This will enable us to plot
on the block the points of the upper edge

¥

of the slope at each section station by
taking measurements from the centre
line of the section out to the angle of the
slope. Thiese measurements are shown
as X in ihe section drawing in Fig. 5.
When thic points have been plotted for
each seciion they can be joined up to
give the upper guide-lines. The hull is
then filed on a flat slope between these
lines, as shown in the illustration, The
second stage consists of shaping the flare
out to the chine. The forward portion of
the hull, from the main step towards the
bows should be shaped first, the surplus
wood being carefully pared away with a
gouge of the appropriate size, working in
all cases from the main step towards the
bows, as shown in Fig. 6. This work
should be checked at frequent intervals
against the templates.

Where the rear planing surface be-
comes narrower than the body of the
hull towards the rear step, this surface
must next be tapered down to its correct
width. The marking for this part of the
work is shown in Fig, 7(a) and the mark-

Fig. 4. Templates for
checking hull section.

Fig. 5. First stage
in shaping flared
chines.

Southemplon
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Fig. 6. Using gouge for second
stage in shaping flared chines.

Fig. 7. First stage In shaping rear planing
surfaces,

ing lines, both on the sides of the hull and
on the botiom, should be scored in and
the surplus wood then removed with a
small chisel, working in this case {rom
the main step towards the stern, leaving
the planing surface as shown in Fig. 7(b).
The huil sides immediately above (he
rear planing surface must then be shaped
in on a hotlow curve, as shown in Fig. 8;
a smaller size gouge will be required,
and again the cuts should be made from
the main step towards the stern.

Attention is then turned to the top of
the hul! block, the shapes of the cockpits
and gunners’ positions are marked and
drilled out and the whole of the top sur-
face is then filed to its correct cross-sec-
tion asshown in Fig. 9. The final smooth-
ing off of the shaped upper portion of the
hull is now carried out with half-round
or small round files and finally with
sandpaper. During all these operations,
care must be taken not to cut into or file
away the lines marking the edge of the
chines.

The underside or planing surfaces are
next shaped to section, usually a gentle
curve from the keel line out to the edge
of the chines. Before commmencing this
shaping, however, transverse saw cuts
must he made with a fret-saw or small

hack-saw to form the main step. The
block is sawn so that the bottom of the
cut runs on a slope from the rear chine
ling on the sides of the block up to the
centre line of the rear planing surface,
as shown in Fig. 10. The planing surfaces
are likewise shaped in two slages, the
first stage consisting of {iling flat slopes
between the chine lines and the centre or
keel line, and for this purpose the keel
line must be boldly marked before (iling
commences. When both the forward and
reat planing surfaces have been shaped
to these Mat slopes, as shown in Fig. 11,
the second stage of shaping the surfaces
in a gentle curve lrom the keel line out to
the edge of the chines is carried out. On
the forward planing surface the whole of
this operation can be carried out with
half-round or round files, and, on com-
pletion, the surfaces are. cleaned up
smooth with a sanding block. As much
of the rear planing surfaces as possible
should also be shaped with hall-round
or round files, but for the parts imme-
diately aft of the main step the use of a
gouge will be necessary, and here care

Fig. B. Shaping sides of rear
ptaning surfaces with small
gouge.

Seuthampton

Fig. 9. Cockplts drilled and section shaping of
uppet partof hull above chine lines completed.
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Flg. 10. Sawing main step as preliminary to
shaping planing surfaces.
Fig. |1, First staga of shaping planing surfaces.
Fig. 12. Underside shaping completed,

must be exercised so that the gouge does
not slip forward and cut inlo the step,
Finally, the shaping of the underside of
the raised stern aft of the rear step is
carried out by filing, leaving the hull as
shown in Fig. 12.

During subsequent work on the flying-
boat model, the keel and planing surfaces
might easily become dented or damaged
when the hull is placed on the working
bench, and to avoid this it is a good plan
tomakea cradle similar to thalillustrated
in Fig. 13 on which the hull can stand.
Incidentally, a cradle of this {ype serves
as an excellent stand for the compieted
model,

Fig. 13. Cradle for Aying-boar hulls.

Fig. 4. Holl with plain chines, Y-shaped maln
step and knife-edge rear step.

This type of hull with flared chines
will be ane of the most difficult which the
modeller is likely to come across. In later
types of flying boat, such as the Lerwick,
Sunderland, and the Empire fying
boats, the planing surfaces are never
wider than the main lines of the hull and
shaping is, therefore, much more simple
(see Fig. 14).

FLOATS

The sequence of shaping a seaplane or
wing-tip float is exactly the same as for a
hull, but on the whole the job is much
moresimple to execute. Flared chines will
never be encountered, and, in general,
foat sections wili besimilar to that shown
in Fig. 15, with plain ¥V undet surfaces

Fig. 15, Exampla of stream-lined fisats,

and upper surfaces curved and almost
semi-circular in section. Practically all
the shaping can be done wilh flat and
half-round files, except again for the
portion of the rear planing surface imme-
diately behind the step, where the use of a
gouge will be necessary as with hull
shaping. Notice that with floats only one
step is used and the keel runs throughout
the whole length of the float, Generally,
the ¥ planing bottom is slightly increased
in depth towards the heel or stern of the
float, this must be carefully noted from
the general arrangement drawings and
copied accurately, Some floats are fitted
with small water-rudders at the heel
which are connected to the rudder bar
in the cockpit to facilitate the handling
of the seaplane on the water. These are
best reproduced by cutting their shapes
out of thin tin and fitting them into
vertical slots cut with a fine fret-saw in
the heel of the float. 1t is best to cut these
slots before the plan shaping of the rear
of the float is carried out. Wing-tip
floats for flying boais follow exactly the
same general lines of construction as
main floats for seaplanes, the only
difference being in their relative propor-



Fig. 16, Exampie of early-type floats.

tions, wing-tipy fioats being much shorter
and more “tubby’’ in appearance but
still having V-shaped planing bottoms
| z singie step.

ats Tor the very early types of sea-
are much more simple structures,
ly, they were of rectangular sec-
tion being consirucied mainly of wood
and, after the shaping of the prefile, or
side elevation, and the plan, little more
will need to be done (see Fig. 16). Insome
cases, however, strips of metal were fixed
to the undersides of these floats to
prevent damage if the seaplane ran
aground. These strips, or strakes, can be
represented by gluing narrow strips of
thin card to the underside of the float,
as shown in Fig. 16, which illustrates a
float for the famous Short 225 seaplane
of the first World War,

Often these early seaplanes carried a
tail float as well as wing-tip floats. Again,
the tail floats were usually of rectangular
section and wing-tip floats were often
simple metal canisters with shaped
fairings at each end, as shown in Fig. 17,
These are best represented by culting a
length of wood dowel and filing each end
to shape.

Tt might be repeated here that when
constructing two identical parts for a
mode!, such as seaplane floats or wing-
tip foals, each stage of the operations
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Shart 215

Fig. 17. Tail- and wing-tip floats for early type
afl seaplane.

should be carried out on each block in
turn before proceeding (o the next stage
so that the two parts can be made exactly
atiks.

When fitling main, wing-tip, or tail
floats to a model by means of struts, it is
easier to build up the struts on the floats
first and then fit the whole flpat assembly
to the model (Fig. 18). Notice, too, that
with the majority of seaplanes, spreader
bars, corresponding to the axle of a wheel
undercarriage, are used to maintain the
fioats the correct distance apart. These
should be fitted first and the foats
adjusted to the correct track before the
main undercarriage struts are fitted.
When assembling the floats on the model,
always make sure that each float is set
truly vertical in front view. Any of the
methods of making struts described in
Chapter 6 can be used for theunder-
carriages of floatplanes.

Fig. 18. Float undercarriage assembly,

CHAPTER TEN

Details and
Accessories

Thus far we have dealt with the con-
struction of all the major components
that go towards the making of a solid
scale model, but something more than
the major components are required if a
first-class model is to be produced, and
this extra “something” takes the form
of numerous small details which make
all the difference to the appearance of
the finished article. It is in the reproduc-
tion of these small details that the majori-
ly of modellers [ail, either through
poriraying the detail incorrectly or, as is
more often the case, through including
detail which is badly out of scale. One
so often finds evidence of lack of care
and attention in this part of the work and
many a model has been spoilt by such
items as bracing wires and aerials carried
out in a material which, if scaled up,
would provide excellent cables for moor-
ing the Queen Mary, or exhaust-pipes
which would be more appropriate as
drain pipes, or interplane struts which
would serve well for fencing a doll’s
house! Small details on a model should
be there to be seen but they should not
be obtrusive, and the only way to ensure
this is to make certain that they are
exactly the right scale size, One must
remember that when working to one-
seventy-second scale for instance, ;" on
the model represents a measurement of
37 on the actual aircraft, and an exhaust
pipe 3” in diameter is quite a substantial
piece of ironmongery. If the modeller
finds it impossible to reproduce any
detail exactly to scale it is far better to
leave it out altogether.

In the following pages suggestions are
put forward for the making of a wide
range of detail fittings and these will
include mest of the items which the
average modeller will consider to be
necessary. Many details should be fitted
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at some Zefinite point in the finishing
stages of = model and, where this is so,
the stage at which the particular detail
should b= ftted is also mentioned.

AIRSCREWS

Wood or metal may be used for model
airscrews and the airscrew may be made
either in one piece or built up with
separate blades which are fitted to a
spinner or hub, Wooden airscrews, witl
either two or four blades, were invariably
used on the older types of aircraft, and
for modelling purposes these airscrews
are also best made in wood. A [airly
tough wood should be selected as this
will lessen the risk of splitting or other
damage during the shaping and will also
enable a better finish to be obtained. For
a two-blade wooden airscrew a rectangu-
lar block is cut out and planed down to
the maximum thickness of the blades
when viewed from the side. A datum line
is then marked on the face ol the block
and the centre point marked on this line.
The circle of the hub is then scribed with
a pair of compasses and the shape of the
blade is set oul as shown in Fig. i{a),
which illustrates a typical airscrew shape
for aircraft of the first World War.

The first operation is to drill a small
hole through the centre of the airscrew
through which eventually a pin can be
inserted to fix it to the model. The air-
screw is then cut out with a fret-saw and
the outline cleaned up with a small file.

7
1A} (]

Fig. |. Shaping afrscrew with plain hub.
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Each blade is then tapered in thickness
from the hub to the tip by means of a
file, an equal amount of taper being filed
off the front and rear of each blade, as
shown n Fig. 1{b). This filing should be
deone with the blade held at the hub
between the thumb and forefinger and
resting flat on the bench. Each blade is
now filed to the correct pitch, and here
it is important to take into consideration
the direction ol rotation of the airscrew.
The leading edge is always towards the
front of the blade, and the blade is filed
in a slight curve down to the trailing
ecdge. Fig. 1(c) illustrates this stage, the
blade marked X being sloped downwards
from lelt to right, the leading edge being
the left-hand edge, the oppesite blade Y
will be filed down from right to left. The
slope should decrease towards the centre
of the airscrew where the blade shape
merges into the circular hub. The block
is then turped over and similar curved
stopes are filed on the opposite side, also
in the same direction, that is down from
left to right on blade X and down [rom
right to feft on blade Y. The airscrew is
then rubbed over lightly with a fine
sandpaper to complete the job.

In some cases wooden airscrews have
a small conical spinner instead of a fat
circular hub. The Hawker biplanes so
prominent in the 1930s mounted this
type. When making these types, the
thickness of the original block must be
sufficient to allow for the projection of
the spinner in front of the airscrew
blades. The airscrew is marked on the
block in the same way as before, and,
after the centre hole has been drilled, the
shape is cut out with a fret-saw and clean-
ed up with a file. The first operation is to
file the block on each side of the spinner
down to the thickness of the blade root
as shown in Fig. 2(a). Each blade is then
tapered from root to tip and filed to
correct pitch. The spinner is next filed
to cone-shape in profile and plan, as
shown in Fig. 2(b). Finally, the diameter
of the rear face of the spinner is marked
with a pair of compasses on the back of
the airscrew, and the corners are filed
off the spinner to complete its conical
shaping (see Fig. 2(c)). For all filing work

Fig. 2. Shaping airscrew with spinner hub.

on these airscrews a small half-round
tapered fite will be needed.

Where a four-blade wooden airscrew
is required the complete airscrew is made
in two parts, each part being shaped as a
two-blade type. A joint is then made by
filingcach hub down to half of its original
thickness and the two parts are then glued
together, any gaps in the joint being
{illed witl plastic wood and cleaned down
with fine sandpaper when set. When
making this joint, always remerber to
file all the blades for the same direction
of rotation (see Fig, 3),

Three-blade airscrews, whether in
wood or metal on the original aircraft,
are best made in metal for models and
the same sequence of marking and
shaping is followed. It should be noted,
however, that on aircraft fitted with
early types of three-blade metal ajr-
screws, such as the Fairey Battle, the
hubs were much smaller in diameter and
each blade tapered to a circular section
at the root. These airscrews were of the
variable-pitch type and each blade in
fact fitted into a cylinder of slightly
larger diamelter than the blade root itself.
This can be represented by rolling and
gluing a narrow strip of paper round each
blade root asshown in Fig. 4, In addition,
a cylinder which contained the pitch-
change mechanism projecied {rom the
centre of the airscrew and this can be
represented by a short length of brass
tube, as shown in the illustration.

Later on, the pitch-change mechanism

Fig. 3. Jointing four-blade wooden airscrew.
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of these variable-pitch airscrews was
faired over with a large spinner, and for
modelling purposes this type of airscrew
is best represented by shaping the spinner
in wood and the blades in melal, the
latter then being fitted inlo small holes
drilled in the spinner. We have already
seen in Chapter 3 that where this type of
airscrew is employed on a single-engine
acroplane the spinner should be shaped
as part of the fuselage for the first stages,
and aflter the spinner portion is cut from
the fuselage, it must be shaped io its
conical form for which the following
method is used. First, a small hole for the
fixing pin is drilled through the spinner
block, a piece of wire is then inserted

BRASS TUBE

ROLLED PAPER

Fig. 4. Yarlable-pitch alr-
screw In metal.

close to the corner of an odd scrap of
wood of about 37 thickness and about
3" square, the spinner is then placed
nose downwards on this wire when it can
he easily held between the thumb and
forefinger whilst it is filed to shape with
a smali flat or knife-edge file (see Fig. 5).
When the rear of the spinner has been
filed to its circular outline the spinner is
reversed on the wire and the shaping of
the nose of the spinner is finished off.
Small holes are then drilled in the circum-
ference of the spinner to take the blade
roots. Each blade is made separately in
metal, preferably aluminium which is
soft and easy to work. To ensure that
each of the blades is identical a rectangu-
lar blank is cut from the aluminium for
each blade required and the shape of the
Wade is marked on one of these blanks.
The blanks are then placed one behind
the other and inserted in a vice with the
marked blank at the front. All the blades
can then be filed to the correct shape at
the same time, the top half being shaped
first, and then the blanks inverted in the

Fig. 5. Method of mounting

spinner block en wire on

corner of scrap of wood far
filing to final shape.

Fig. 6. Method of filing a number of metal air-
screw blades te shape at tha same tima,

vice whilst the lower half of the blades
are filed. Allowance must be made for
small shanks at the root end of the blades
for fitting into the spinner. This method
is iliustrated in Fig. 6.

For contra-rotating airscrews the
spinters must be made long enough to
take the two sets of airscrew blades plus
a small allowance for the saw cut when
the two parts of the spinner are separated.
This type of spinner will almost invari-
ably have to be constructed separately
from the fuselage and the sequence of
operations will be as foliows. First, a
block is planed to square section, centre
lines are marked on two sides, and the
profile shape of the spinner is set out
(Fig. 7(a)). The block is then filed to

Fig. 7. Stages In shaping double spinner for
contra-ratating airscraw,



88 ATRCRAFT IN MINIATURE

profile shape, centre lines are marked on
the filed faces, and the plan shape marked
out and filed (see Fig. 7{h)). The two
parts of the spinner are then separated,
as shown in Fig. 7(c), and circles are
marked on the three flat faces. Fach part
is then drilled for the fixing pin and the
final shaping is then carried out in a
sirnilar manner to that already described
for single spinners.

Adrscrews should be painted separately
fromthe rest of the model and should not
be fitted until alf the painting and letter-
ing of the model has been completed.
They are fitted on a pin and a most impor-
tant point is that they must be made to
revolve freely. One of the first things
your friends will do when they examine
your model will be to flick the airscrew
blades. 1f the airscrew is at all stiff the
resulis will be disastrous and yet another
beautiful friendship may be ruined!

RADIATORS

On most of the older types of aircraft
powered by water-cooled engines, the
radiator was of the car type and formed
the front end of the engine cowling, as on
the De Havilland 4, Bristol Fighter, and
Handley Page 0/400. With these types
the radiator will be shaped as part of the
fuselage or engine cowling. In some cases,
however, the radiator was mounted as a
separate unit, such as on the Short
Singapore III fiying boat, and where
this is so or where the radiator was fitted
at the front of an uncowled engine, as on
the Supermarine Southampton flying
boat, these parts will have to be made
separately. A block of wood of a thick-
ness equal to the depth of the radiator is
used and the {ront view shape is marked
on the face of the wood and the part cut
out with a fret-saw. Any radiator shutters
or honeycombs are represented by
scoring lines on the front of the radiator
with a chisel or penknife.

On later types the radiator was con-
tained in a fairing and mounted either
beneatl the fuselage or under the main-
planes, this system being wused on
numerous aircraft, ranging from the
Hawker biplanes of the 1930s to the
Spitfire, Hutricane, and Defiant mono-

planes of the second World War. Where
it is not possible to make these radiators
as part of the fuselage they must be made
from separate pieces of wood. Turning
once again o our Spitfire 1X illusteation,
this type carried two radiators, one
underneath each wing. With these types
the usual sequence of shaping, namely,
profile, pfan, and section, is carried out
iit that order. Openings should be made
at the front and rear of these radiators to
obtain the “tunnel” eflect, and this can
be done by filing out the openings with
a small half-round file after the part has
been shaped. This shaping should not be
continued right through the block, but
each openingshould be filed onaslope up
towards the centre of the radiatlor, as
shown in Fig. 8. The top of the radiator
may need to be curved slightly to fit the
wing or fuselage contour and the part is
fitted with pins and glue.

Under-wing radiators are fitted to the
wing afler the wing has been shaped and
before it is assembled to the fuselage.
Radiators positioned under the fuselage
are fitted after the wing and fuselage have
been assembled.

AIR~INTAKES

Carburettor air-intakes are found on
most aircralt. They vary considerably in
size, but in general they consist ol an
L-shaped pipe fitted either above, below,
or on the sides of the engine cowling.
For small intakes a piece of wire can be
used which is led flat on one side and
then bent at right-angles with a smail
shank filed for fitting into the engine
nacelle, as shown in Fig. 9(a). Larger in-
takes should be shaped in wood and,
where the size of {he part permits, a hole
should be drilled in the front of the in-

Fig. 8. Under-wing
radiatar.

(a)

Fig.9. Air-Intlces in wire (a) and wood {band c).

DETAILS AND

take, as shown in Fig. 9(b). For ease of
shaping, these parts are best made one
at a time on the end of a length of strip-
wood, as shown in Fig. 9(c), so that the
stripwood can be held in the vice whilst
most of the shaping is carried out. These
parts are glued on to the engine nacelle,a
small pin point being used to strengthen
the joint. In some cases on multi-engined
aircraft the aip-intakes are set into the
wing leading edge on each side of the
engine nacelle, as on the Handley Page
Hermes. Again, the intakes should be
shaped one at a tine on the end of a
piece of stripwood and shallow cut-outs
are made in the wing leading-edge into
which the intakes can be glued (see
Fig. 10).

Fig. 10, Leading-edge air-intakes.

Air-intakes should be fitied before
painting the model and, where they are
set in the leading edge of the wing, they
are fited alter the wing has been cam-
bered.

EXHAUST PORTS AND PIPES

Wire of appropriate diameter is used
to represent exhaust ports and pipes. In
some cases only short exhaust stubs pro-
ject through the engine cowling and,
where this is ihe case, holes are drilled in
the cowling, one for each exhaust stub,
and pieces of wire are inserted so that
only a small section projects (Fig. 11).
The outer end of the wire must be filed
flat or at a slight angle, whichever is
appropriale to the type of aircraft being
modelled. Where the exhaust stubs are
connecied inlo a tail pipe which is taken
along the fuselage to discharge some-
where at the rear, as on the Bristol
Fighter,. Hawker Demon, and Hawker
Audax, the holes are drilled in the
cowling and short stubs are fitted for all
except the front port. Into this one is
fitted a length of wire which has been
bent at right-angles. The wire is pushed
in until it rests on the stub ports, The tail
pipe is then bent to the appropriate shape
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FLATTENED
AT ERD AND
FILED TO SHaPE

Fig. i i. S5tub exhaust-pipes.
Fig. {1. Lang exhaust-pipes.
Fig. 3. Short exhaust-pipes with fan-shaped
flame-traps.

and carried along the fuselage and the
open end filed flat (Fig. 12). In some
cascs, as on the Spitfire, each stub
exhaust was flared out into a fan shape.
This effect can be obtained by hammering
an end of wire flat on a vice, filing the
end to shape, and then bending the wire
at right-angles to fit into the holes drilled
in the engine cowling. When fitting this
type, fit the rear stub first so that each
succeeding stub in front can slightly
overlap the one behind it, as shown in
Fig. 13, Exhaust-pipes for uncowled in-
line engines are fitted by soldering them
to the tops of the cylinders, as described,
in Chapter 7, the front end of these pipes
should be rounded with a file, Exhaust
rings for radial engines are formed by
bending a piece of wire into a circle and
then soldering to this circle any tail pipes
that may be required as shown in Fig, 19
in Chapter 7.

Exhaust-pipes are best fitted after the
basic paint coats have been applied to
the model, but any holes needed for the
fitting of the pipes should be drilled
before painting starts, and, in fact, before
the various parts are assembled.

FUEL TANKS

Under-wing or wing-tip fuel tanks are
a commen feature on modern aircraft,
but external tanks were frequently used

Fig. 14. Under-wing fuel tank.
Fig. 15, Fuel tank on top of wing,
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on the older types, Many biplanes of the
first World War carried tanks beneath
the top mainplane, the B.E.2.C and
D.H.4 being only two of the many
examples. These tanks were usually of
stream-lined form, as shown in Fig. 14,
and the normal profile/plan/section
sequence of shaping is used in their con-
struction. The top of the tank will need
shaping to the contour of the under
surface of the wing and the tank is fitted
with pins and glue before the mainplane
is assembled to the model. On other
types, notably the famous Avro 504, a
cylindrical tank was mounted on short
strats above the upper mainplane. For
these tanks a piece of wood dowel can
be used, the front and rear ends being
fled to conical shapes (see Fig. 15). Pins
or wire can be used for the mounting
struts, and it is best to fit these types after
the basic painting of the model has been
completed. Between the wars many
biplanes mounted a [Tucl tank in the
cenire section of the top wing, the D11,
Moth and many other De Havilland air-
craft are examples, Normally, this type
of tank was of thickened aerofoil section,
. as shown in Fig. 17, and they can be
made as part of the tap wing, when allow-
ances must be made for the depth of the
fuel tank when planing the wing block.
After cutting ihe plan shape of the wing
the block must be filed down on either
side of the centre-section lank to the
thickness of the mainplanes themselves
(Fig. 16), and the mainplanes are then
cambered, This method involves a con-
siderable amount of filing and the
maodeller may prefer to make the centre-
section tank as a separate unit and to fit
wire dowels to the sides of the tank on to
which the port and starhoard mainplanes
can be fitted as shown in Fig. 17, Filler
caps and a float fuel gauge were often
{eatures of this type of tank. Filler caps

Fig- 16. Centre section fuel tank bullt Integral
with wing.
Fig. [7. Centre sectlon fuel tank bullt as
separace unit,

Spitlive
Fig. 18. Under-luselage fuel
tank.

Fig. 19. Under-wing pylon-
mounted fuel tank,

X . A e
fir, 20 Bendng_win se i,
tanks,

can be represented on a model by a
pinhead pushed into the top of the tank,
whilst the fuel gauge can be lormed from
a short length of wire which was usually
fitted towards the trailing edge of the
tank where the gauge was visible from
the pilot's cockpit, as shown in the
illustration. Tn addition a flexible fuel
line often ran from underneath these
tanks into the engine and this can be
represented on the model by a short
length of thin wire, one end of which is
plugged inte a hole drilled underneath
the tank and the other end into a hole
drilled in the engine cowling. The haoles
should be drilled before the model is
assembled, but the wire should not be
fitled until the basic painting has been
completed.

During the second World War, Spit-
fires frequently carried an external fuel
tank uider the fuselage. These tanks were
shaped to acrofoil section, as shown in
Fig. 18, the small cut-out at the front
fitting round the air-intake beneath the
rear of the engine. Again, it is only
necessary to shape the block to aerofoil
form and it is fitted to the luselage with
pins and glue. On modern aircraft the
tank is either carried on a stalk or pylon
fairing beneath the wing, as on the Vam-
pire, or fitted to the wing tip, as onthe
Yenom. In both cases the tank is of fully
stream-lined form and the normal
method of profile, plan, and section
shaping is used, a separate piece of wood
being used for the supporting pylon, the
whole being assembled with pins and
glue (see Fig. 19). When fitting wing-tip
tanks, as the wing at the tip wiil be thin,
it will often be necessary to bend the
fitting pin at right-angles, as shown in
Fig. 20, so that it will run into the span of
the wing. The wing-tip tanks often havea
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guide vane at the tail, and for these a piece
of thin tin should be used which is fitted
intoaslotcutinio the tail of the tank with
a razor-blade, All under-wing, wing-tip,
or under-fuselage tanks should be fitted
before the model is painted.

HANDLEY PAGE SLATS

Between the wars many aircraft were
fitted with a patent device designed by the
Handley Page Company which took the
form of a short slat of aerofoil section
fitted on the leading edge of the top wings
of biplanes near the wing tips. These
slats opened automatically at low air-
speeds, forming a slot which smoothed
out the air flow over that portion of the
wing, and thus enabled the ailerons to
remain cllective near the stalling speed
ol the aircraft. When closed, the slats
fitied close to the wing surface, and on
models they are best shown in this
position when they can be represented by
strips of thin card glued to the leading
edges, as shown in Fig. 21, The operating
mechanism for these slats was often con-
tained in small triangular fairings just
beneath the wing leading-edge, as shown
in the illustration, These are best repre-
sented by very small pieces of wood glued
lo the wing. In other cases operating rods,
usually in the shape of an inverted V,
projected above the leading edge on each
end of the siat. This type is also shown in
the illustration and is represented on a
model with thin wire. These partsare best
fitted before the painting of the model is
commenced.

MASS DALANCES

In order to make control surfaces
easier for the pilol to operate, the weight
of these surfaces is often balanced by
adding weights which project forward
of the hinge line. These weights are
known as mass balances, and take the
form of a stream-lined piece of heavy
metal supported on a sloping strut, as
shown in Fig. 22. For models, the balance
weight should be filed to shape on the
end of a piece of brass or copper wire, as
shown in the illustration, and before the
part is cut from the wire a small pin is
soldered to it as shown. The wire can

Fig. 21, Handley Page slat, operating rods, and
falrings.
Fig. 22, Mass balance, showing methed of
shapitng on end of length of wire.
Fig. 23, Flattened and filed pin heads for exter-
nal navigation lights,

Fig, 24. Control operating-rods. Wire withone
end FRattened and fifed to shape of horn,

be held in a vice and the pin in a pair of
fine-nosed pliers whilst the solder is
applied. The part is then fitled by press-
ing the end of the pin into the control
surface in the position shown on the
general arrangement drawings. These
mass balances will be very small, and to
avoid damage they should be fitted when
the painting of the model is complete,

NAVIGATION LIGHTS

The small external navigation lights
carried at the wing tips and trailing edge
of the rudder of the earlier types of air-
crafi can be represented by using a large-
headed pin, the head being hammered
flat and fled to the shape shown in
Fig. 23. The pin is then cut so as (o leave
a short stem for fitting into a hole dritled
in the wing or in the trailing edge of the
rudder. 1n the latter case the hole should
be drilled alter the rudder has been cut
out and before it is filed to stream-line
section, The navigation lights them-
selves should not be fitled to the model
until all painting and lettering has been
finished,

CONTROL RODS

Control rods can be made from wire
and, for better effect, a short section of
the end of the wire should be flatiened by
hammering on the edge of a vice to form
the control horn, a small shank being
filed for fitting into the control sueface,
as shown in Fig. 24. These parts should
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also be fitted when the main painting of
the model has been completed.

WING-TIP SKIDS

The semi-circular skids fitted under
the wing tips of many early aircraft can
be represented by thin wire, The exact
shape of the skids will be shown on the
general arrangement drawings and the
ends of the wire are inserted in small
holes pierced in the under surface of the
wing.

AIR BRAKES

Air brakes are found on most modern
high-speed aircraft and are fitted either
on the wing surfaces or on the sides of the
fuselage. The exact positions and shapes
of air brakes will be shown on general
arrangement drawings, and they are best
fitted on the model in the closed position
when they lie flush with the surface. The
shapes should be cut from thin paper
which can be glued flat on to the wing or
fuselage. These should be fitted after the
model has been assembled and has been
{inally rubbed down for the first painting
coats.

WING FENCES

Many modern aircraft are fitted with
wing fences, and for models these fences
can be cut to shape from a sheet of
aluminium and fitted into slots cul in the
leading edge of the wing in a similar
manner to the auxiliary fins on (ail-
planes, described in Chapter 6. Where
the fence continues across the upper wing
surface, as on the Venom, a slot can be
cut in the top surface of the wing with a
fine fret-saw.

FLAP GUIDES
Alrcraft baving the Fowler type of
flap, which moves rearwards and down-
wards in operation, are usually fitted with
fairings which contain the flap-operating
mechanism, the Wyvern and Firefly V
are two examples. These fairings are
shaped from a small peice of wood and
glued to the trailing edge of the wing in
the positions shown on the general
arrangement drawings. Small pin points
should be used to strengthen the joint,

PRESSURE HEADS

Pressure, or pitét, heads which operate
varicus instruments are found on all
aircralt. On biplane types the pitot head
usually took the form of two tubes
projecting into the air stream, and they
were fitted, as a rule, on one of the inler-
plane struts away from the slipsiream of
the airscrew. This type can be formed
from a length of thin wire bent as shown
in Fig. 25(a) and soldered to the strut.

A
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Fig. 25. PitGt and pressure heads for mounting

on laterpfane struc (a) and under wing (b).

Fig. 26. Instrument boom.

Later, the iwo tubes were placed one
inside the other and shaped something
like a small torpedo. This type was
usually mounted beneath the wing on a
short strut. Two picces of wire can be
used for this type, one piece being filed
to the shape of the pressure head and the
other being flattened and filed to shape
for the mounting strut, the two then
being soldered together, as shown in Fig.
25(b). A shank should be filed at the top
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of the strut for fitting to the wing. These.

parts can be fitted during the assembly
stages of the model,

INSTRUMENT BOOMS

Instrument booms are a feature of
many modern aireraft and take the form
of long rods projecting lorward either
from the leading edge of the mainplane
or from the nose of the fuselage. Pins or
wire can be used (o represent these booms
and are fitted into holes drilled in the
leading edge or fuselage nose. Those
fitted in the nose of a fuselage are often
tapered off towards the front so that the
wire or pin must be filed to the same
shape. In some cases they terminate in a
fork fitting at the front end, as on the
delta-wing Avro 707B, and this fork can
be represented by soldering a thin piece
ol wireto the lvont of the boom, as shown
in Fig. 26. To avoid damage these parts
are best fitted during the final painting
stages of the model.

DETAILS AND

VENTURI TUBES :
Venturi tubes are {requenily used to
provide suction to operate gyro instru-
ments. These tubes, which on the actuat
aircraft are about 6 long, are shaped as
shown in Fig. 27, and for a model this

Fig. 27, Venturi tube,
showing method of shap-
ing on end of length of
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shape can be filed on the end of a piece of
wire held in a vice, a small fitting pin
being soldered to the narrow portion of
the tube, as jllustrated.

STEPS AND HANDHOLDS

These were offten prominent on the
fuselages of open-cockpit types of air-
craft, the steps taking the form of a smail
inverted U with the ends of the arms
joined across the bottom by a straight
line. A small gouge can be used to impress
the U-shape on the fuselage and a small
chisel used for the straight line. Hand-
hotds are usually small rectanguilar
shapes which can be scored with a small
chisel. Projecting steps or gtivrups can be
formed from fine wire bent to the shape
required. Steps and handhokds should be
scored during the final stages of the
construction of the fuselage, and pro-
jecting steps should be fitted after the
main painting of the model has been
completed.

RADIO MASTS

These can be shaped from a piece of
flattened wire and fitted into holes drilled
in the fuselage. These masts are usually
ol stream-lined section and are often
tapered from the base towards the top,
the exact shape will be shown on the
general arrangement drawings. Larger
masts can be shaped from a strip of thin
wood, a small pin being inserted in the
base for fitting to the fuselage. These
parts should be fitted after the main
painting of the model has been finished.

WHIP AERIALS

Very fine wire js used For whip aerials.
They are inserted into a small hole in the
fuselage and should not be fitted until the
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painting of the model has been com-
pleted.

DIRECTION-FINDING AERTALS

The oldar type of direction-finding
aerial took the form of a plain loop fitted
on top of the aircraft. A piece of wire
bent into a circle with a projecting end
for fitting can be used for these parts
{Fig. 28(a)). They should be fitted after
the model has been painted. On later
types these loops are contained in a
stream-lined ‘‘acorn™ fairing which is
filed on the end of a wooden rod, as
shown in Fig. 28(b). A small wooden
strut can be shaped to support the fairing
above the fuselage, the whole being
assembled with pins and glue after the
model has been painted.

Fig. 2B. Direction-finding loop aerial {a) and
faired D/F aerial {b).

HOMING AERIALS

These aerials, resembling small tele-
vision aerials, are sometimes seen fitted
on each side of the nose of large airliners
or bombers, Thin 4* pins can be soldered
together for these aerials on models.
Two pins should be fixed down on a
waste block of wood by bending a short
section of their points at right-angles, A
third pin, bent in an L-shape, can then
be held on the fixed pins with a pair of
thin-nosed pliers whiist the parls are
soldered, as shown in Fig. 29, The aerials

Fig. 29. Heming zerlal showing method of
soldering on scrap-woed block.
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are fitted to the model by inserting the
arm of the L-shaped pin into a small hole
drilied for the purpose.

RADOMES

For modelling purposes these fittings
are exactly similar fo under-wing or
under-fuselage fuel tanks and the same
methods of shaping and fitting can be
empioyed.

MESSAGE PICK-UP HOOKS

Before the second World War, special-
ized Army co-operation aircraft types
were fitted with a retractable hook which
was used to pick up messages slung on
cord between two posts on ihe ground.
These hooks were usually hinged to
the centre of the axle, and on models the
hooks can be shaped in plain or flattened
wire, depending upon the shape on the
actual aeroplane, and soldered to the
centre of the wheel axie, as shown in
Fig. 30. These hooks should be fitted
during the assembling of the under-
carriage of the model.

Fig. 30. Message-pick-up hook mounted on
unrdercarriage.

Fig. 3L. Two types of deck-arrester hook.

DECK ARRESTER HOOKS

Naval aircraft carry retractable hocks
beneath the Fuselage which engage on
landing with cables strefched across an
aircraft carrier’s flight deck and thus
slow up the aircralt in a shorl space.
These hooks on earlier aircraft took the
form of a pair of V-struts with the hook
at the apex, and these can be formed
from a single piece of wire shaped as
shown in Fig. 31(a). Modern naval air-
craft usually carry this hook at the
extreme tail of the fuselage when it is best
represented by a piece of flattened wire
filed to the shape of the hook, a shank
being filed at the forward end lor fitting
into the fuselage, as shown in Fig. 3[{b).
This can be fitted before the model is
painted.

CATAPULT POINTS

Aircraft operaled from the older types
of catapult usually carried small spool
fittings for engaging in the catapult
supports. These spools can be represent-
ed by very short lengths of wire plugged
into the sides of the fuselage, resembling
the smali stub exhausts described earlter.
In general, they were, however, of larger
dtameter than the exhausi-pipes. Cata-
pult spools should be fitted during the
construction of the fuselage.

STROP HOOKS

Aircraft used on the modern flush-
deck catapults have a small rearward-
facing hook under ihe forward part of
the fuselage into which the catapult strop
is fitled. These hooks can be represented
by filing the shape in a flattened piece of
wire which is made with a shank for
fitting into a hole drilled in the underside
of the fuselage. These parts are best fitted
before painting of the model is started.

GUMS AND MOUNTINGS

Two types of machine-gun were used
on British aircraft during the first World
War and up to the middle of the 1930s.
A Vickers water-cooled beil-fed type
being employed as a fixed gun for opera-
tion by the pilot, and a drum-fed Lewis
gun being fitted on a movable mounting
for the observer or gunner, The Vickers
type was usually mounted on top of the

fuselage in [ront of the pilot’s cockpit,

somelimes with its breech enclosed with-
in a fairing, as on the Sopwith Camel and
Dolphin aircraft. On models this type
of gun can be represenied by a piece of
brass or copper wire -~ in diameter for
one-seventy-second-scale models and
about 1” in length. The only shaping that
will be required is to file a short Jengtl at
the rear end inlo a rectangular seclion
and to fileashort projecting muzzle atthe
lowest point on the [ront of the gun, as

Fig. 32. Old-type Yickers gun,
Fig. 33, Lewlis gun.

DETAILS AND

Fig. 34, Bullding up Scarfl-
mounting lar Lewls gun,

(B)

shown in Fig. 32. A small pin must be
soldered to the gun to provide for [itting
to the fusclage.

During the late 1920s, the fixed
Vickers guns were sometimes mounted
on the sides of the luselage, as on the
Fairey Flycalcher, and with these later
types of gun the barrel was of consider-
ably smaller diameter than the rectangu-
lar breech. Later still, these guns were
almost totally enclosed within the fuse-
lage with only a short length of the
barrel projecting into a shallow blast
channel formed in the fuselage. The
posilion of these channels should be
marked on the fuselage alter it has been
shaped to section and a V-shaped portion
of wood cut out, The V-channel is then
filed to semi-circular section with a small
round file. This type of blast channel was
used on many of the Flawker biplanes,
and a shorter channel is used on many of
the present-day types, such as the Hunter
and Sea Hawk,

Lewis guns can be filed to the shape
shown in Fig. 33 from a piece of fairly
thick copper wire which has first been
hammered flat. A small circle of metal is
soldered to the top of the gun to represent
the ammunition drum. This {ype of gun
was usually fitted singly or in pairs on
what was known as a Scarff mounting in
the gunner’s cockpit to provide for ele-
vating and traversing the gun. This type
of mounting should be built up with
wire, a wire circle equal to the diameter
of the top of the gunner’s cockpit form-
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ing the base. This circle should be placed
on a block of waste wood and the elevat-
ing ratchets built up with wire in the form
of two inverted Vs, one leg of which is
bent to a curve as shown in Fig, 34{a).
These wires should be pressed down into
the wood block on the inside of the wire
circle to which they are then soldered.
The gun should be soldered to a flatten-
ed U-piece of wire which is then also
soldered to the ring. The complete gun
and mounting is then lifted carefully off
the black and two of the projecting wires
should be cut ofl short, the other two can
be used to fit into holes drilled in the
inside walls of the cockpit to hold the
mounting firm on the model (see Fig.
34(b)).

Additional pilot-operated Lewis guns
were sometimes fitted on the top centre
section of fighters of the first World War,
the 8.E.5 being an example. In such cases
the gun was usually mounted on a rail
fitted on the top of the wing and curving
down in front of the cockpit so that the
gun could be lowered for changing the
magazine. This rail can be rcpresented
by a piece of wire to which the gun is
soldered. In a later type of mounting for
Lewis guns the elevating ratchets were
omitted and replaced by two smali melal
drums to which the flattened U-shaped
gun-mounting rail was fitted. This type
is again built up on a circular wire base
to which the gun-mounting rail is solder-
ed, and the drums can be represenied by
small circles of card fixed with glue or
by circles of metal soldered to the gun
ring.

Fixed guns for the later monoplane
types of aircraft projected from the lead-
ing edge of the wing, as on the Spitfire,
and, normalily, the barrels were contained
within a tapered fairing, as shown in
Fig. 35. This type of gun can be repre-
sented by filing a lenglth of wire to a
taper and fitting the part into a hole drill-
ed in the wing leading-edge. These holes

Flg. 35. Guns mount-
ed In lezding-edge of
wing,
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are best drilled before the wing is camber-
ed, and in all cases guns should be fitted
in the final stages of painting the model.
On many aircraft, having guns mounted
in the leading edge of the wing, a small
“blister’ fairing is found on the top of the
wing surface a little way behind the lead-
ing edge. This fairing covered the ammu-
nition drum of the gun. These “blisters”
are best built up in plastic wood aflter
the outline has been marked on the wing
surfaces. When the plastic wood has set
the “blister” is cleaned up to its correct
shape with fine sandpaper. The repre-
sentation of gun barrels for turret-
mountings has been dealt with in
Chapter 4.

Separate gun packs are coming into
frequent use on modern aircraft, and
these take the form of a stream-lined
fairing which is fitted beneath the fuse-
lage. These fairings resemble under-
fuselage fuel tanks and their construc-
tion and fitting are carried out in a similar
manner,

GUN SIGHTS

Ring-and-bead sights can be made of
very fine wire, the ring being formed by
coiling the wire round another piece of
wire of larger diameter and then bending
a mounting shank for fitting into a hole
drifled in the fuselage, in much the same
way as for loop aerials described earlier.
A vertical piece of thin wire can be used
to represent the bead sight.

Telescopic sights can be represented
by using a piece of wire of appropriate
size, around which is fitted two thinner
pieces of wire resembling ring sights for
mounting the part on the fuselage. A tiny
spot of glue on the ends of the mounting
wires will strengthen the fitting.

BOMBS AND MOUNTINGS

Most modern bombers carry their
bombs inside the fuselage, the bomb
compartment being covered by bomb
doors which can be represented on the
model by scoring the shapes of the doors
underneath the fuselage. Earlier types of
bomber and the modern fighter bombers,
however, carried their bombs externally,
usually beneath the wings, so that the

Fig. 36. Bomb made from wood with tin or
paper fins.

modeller may have occasion to represent
bombs and mountings on his model. The
bombs will vary in shape according to
their type, but usually will be of stream-
line section with rounded nose and
pointed tail. Fins are fitted to the tail of
the bomb and sometimes these fins are
enclosed in a circular sheet of metal. For
models, bombs can be filed to shape from
a piece of wood dowel and the fins can
be made from two pieces of tin shaped as
shown in Fig. 36(a) and slotted together.
The fins are then fitted into cruciform
slots cut into the tail of the bomb with a
razor-blade. These slots should be cut
before the tail of the bomb is filed to
shape. The circular metal shroud can be
soldered to the tips of the fins. Where the
bombs are small it may not be possible to
cut slots for the fins, and in these cases
the fins can be made from a strip of paper
bent to the shape of a star, as shown in
Fig. 36(b), and then glued to the shaped
tail of the bomb.

Bomb racks on earlier types of aircraft
took the form of a metal beam to which
the bomb was attached by a release hook
and the bomb was steadied on jts mount-
ing by means of two semi-circular-shaped
crutches. The illustration in Fig. 37
shows a typical bomb rack which, for
modelling purposes, can be made from
a piece of wire flattened and filed to
shape for the beam, the crutches being
made from a thinner piece of wire and
soldered on. The ends of the crutches can
be bent inwards to fit into holes drilled
in the bomb to hold it in place. Pins

Fig. 37. Bomb rack.
Fig. 38. Under-wing rocket.

Vickers F.B.9
Westland S.51




Hawker Sea Hawk

Vickers Viscount
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should also be soldered to the top of the
beam as shown in the illustration for
fitting the bomb rack to the wing. The
top of the beam should be slightly below
the wing surface. On modern types of
fighter bomber which carry bombs
externally, the bomb rack is enclosed ina
stream-lined fairing similar to the fairing
used for under-wing fuel tanks.

TORPEDOES AND MOUNTINGS
Torpedoes can casily be shaped froma
piece of wood dowel and for one-seventy-
second-scale models }” dowel will give
the correct size. Tail fins are fitted in a
similar manner to the tail fins of bombs
and in addition very tiny slivers of metal
should be fitted to represent the pro-
pellers. The method of mounting tor-
pedoeswillvary on different aircrafttypes
and details of the mountings must be
abtained either from the general arrange-
ment drawings or from photographs.
The mountings are sometimes contained
within a stream-lined fairing, as on the
Blackburn Firebrand, and this type can
be made from wood. Two pairs of pins
or fine wire can be used to fit the torpedo
to the lairing, the pins or wires represent-
ing the crutches. On other types, the pins
can be inserted directly into the fuselage.
In some cases additional guide vanes are
mounted on the tail of the torpedo, being
carried at the ends of a transverse beam.
These vanes can be made from thin sheet
metal between which is soldered the

transverse beam and this in turn is
soldered to a small pin which can be
inserted in the tail of the torpedo.

The thin metal seals found inside
tobacco tins provide excellent material
from which fins and vanes for bombs and
torpedoes can be made.

ROCKETS AND MOUNTINGS

Rockets can be made from short
lengths of brass or copper wire of a
diameter sufficient to provide for the
rocket head. The wire must be filed down
for the stem of the rocket, and for this
work a makeshift lathe can be formed
by clamping a drill brace in a vice when,
with the wire held in the chuck of the
brace, it can be turned and filed down to
the size required. The portion of wire held
in the chuck will then form the rocket
head and should be filed to a domed
shape at the front. The tail fins will be
extremely small and should be made from
paper, as already described for bomb
fins. The mounting struts should be
made {rom short lengths of flattened wire
which are soldered to the rocket stem,
shanks being filed on the upper ends of
the struts for fitting into the wing (see
Fig. 38).

In passing it can be mentioned that the
method of using a wheel brace for turning
small parts in either metal or wood
can be usefully employed in the con-
struction of many detailed fittings for
models.




CTHAPTER ELEVEN

Special
Applications

The normal methods of consiructing
the various component parts of a scale
model, as described in the foregoing
chapters, will serve for the majority of
aircraft types likely to be encountered,
but occasionally the completely un-
orthodox typc crops up, demanding
individual treatment either in the whole
or in part of the work. Such types include
aircraft with girder or tatl boom con-
struction, delta-wing aeroplanes, and
autogyros and helicopters. To give the
reader a complete guide to all the aspects
of model aircralt construction, these
types, in so far as their treatment differs
from the methods already described, are
dealt with in this chaptar.

GIRDER TAIL BOOMS

Many early aircraft, dating from the
original Wright Brothers’ biplane, were
without the luxury of a fuselage, the tail
surfaces, and in some cases front ele-
vators, being carried at the ends of an
open girder structure. This tendency
prevailed up into the beginning of the
first World War when, however, some
form of protection was provided for the
crew by placing them in a small nacelle
which carried ne more than the cockpits,
fuel tank, and engine. Notable examples
were some of the first aeroplanes design-

Flg. |, Tall booms pinned ocut on beoard for
soldering.

ed hy Captain Geoffrey De Havilland.

Models of these aeroplanes are rather
more difficuit to construct than the more
orthodox types, and though they offer
a goad deal of interest to the modeller
and are, of course, important historically,
they should not be attempted until a [air
amount of experience has been gained.

The only satisfactory way of represent-
ing this type of construction in a model
is to use plain wire for the booms and
flattened and filed wire for the bracing
struts, This entails a good deal of work
with the soldering iron, and to make the
job easier these parts should be pre-
fabricated as lar as possible in much the
same way as has already been described
for certain types of undercarriage. Bach
of these girder structures should be made
in two parts, the port and starboard
halves. The positions of the booms and
vertical connecting struts should first be
drawn on a piece of scrap wood, and
lengths of brass wire of appropriate
diameter should then be pinned down
over the outlines of the booms, The
struts, made either from brass or copper
wire and previously flattened and filed
to shape, are cut to the exact length and
pinned on the board between the booms,
as shown in Fig. 1. When cutting the
wire for the booms, allowances must be
made for filting one end of each boom
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into the mainplancs of the model, which
will, of course, be made of wood in the
normal manner. This fitling can usuvally
take the form of bending a short section
of the end of the boom at right-angles to
fit into holes drilled in the wings. Where
the girders form a V in plan view on the
aircraft no interconnecting strut should
be fitted at the tail end at this stage.
Having pinned out the parts firmly, the
joints between struts and booms can be
soldered. The mainplanes, nacelle, and
main undercarriage of the model should
then be fully assembled. The girder
booms can then be fitted into the upper
and lower mainplanes and the tail end of
the booms brought together and held
temporarily in position by binding near
the end with a few turns of thread or a
light rubber band. The stern post can
then be soldered in position, as shown in
Fig. 2, short projections being allowed

Flg. 2. Booms fitted to mainplanes and tall end
soldered.

Fig. 3. Alternative fitting for rear end of boams,

at the top and, If necessary, at the
bottom, so as to provide for the fitting of
the tailplane, rudder, and tail skid. On
soie types the upper booms extend only
as far back as the leading edge of the
tailplane, and in such cases the top booms
are cut off short with just sufficient pro-
jection to insert into holes drifled in the
tailplane leading edge, as shown in Fig. 3.

Booms extending forward from the

G’!‘

4, Pitting *'sofid"’ il booms.
:zrnathve fitting for “'solid"’ tail booms.

mainplanes to carry a front elevator are
construcied and fitled in exactly the
same way.

The construction of nacelles for these
modeis will follow the same sequence as
for an orthodox {usclage,

STREAM-LINE BOOM TAILS

Boom tails are not the sole prerogative
of the early aircraft types for, as the
reader will know, the De Havilland
Company have repeated their preference
for this type of construction in their
latest types-—the Vampire, Yenom, and
D.H. 110. These later types of tail booms
are, however, much different in form and
far less troublesome for the model maker.

For models, this type of boom is made
from wood, using the normal sequence
of profile, plan, and section shaping, but
provision should be made after the plan
shaping stage for the fitting of the booms
into the mainplane. Where the booms
extend the same distance forward from
the trailingedge on both upper and lower
surfaces of the mainplane, simple V-
shaped cut-outs are made in the trailing
edge of the wing, and the frontends of the
booms are shaped to fit into these cut-
cuts as shown in Fig. 4. Where, as on the
D.H. 110, however, the boom extends
further forward on the upper surlace of
the mainplane, the forward end of the
boom must be shaped as shown in Fig. 5
and the cut-out in the mainplane is then
made only deep enough to take the lower
portion of the boom. In both cases a pin
ot wire dowel inserted in the front end of
the boom will help to strengthen the
joint, which should be made with glue
and faired in where necessary with plastic
wood.

Generally, the modeller will find it
more convenient to make the fins and
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rudders separately and to fit them on the
ends of the booms with pin dowels, but
in some cases, where the parts are small,
it might be advantageous to shape the
booms logether with their fins and
rudders from a single block of wood.
Accurate construction of the inter-
connecting tailplane is necessary to en-
sure that the booins will lie at the correct
distance apart throughout their length.

DELTA-WING MODELS
As a general rule, delta-wing models
will foliow the basic sequence of con-
struction previously described, but in
models of very large aircraft of this form,
such as the Avro Vulcan, which is
virtually a flying wing, the modeller is
faced with the problem of forming a neat
joint between wings which have a very
thick root section and a fuselage of
circular section. This can be accomplish-
ed quite simply, however, by filing a seat-
ing on the sides of the fuselage to the plan
shape of the wing roots. This must be
done after the profilc and plan shaping of
the fuselage has been carried out, when
the position of the mainplanes and the
plan shape of the wing roots are plotted
on the top and bottom of the fuselage,
as shown in Fig. 6. The sealing is then
filed to shape, as shown in Fig. 7, after
which the fuselage can be shaped to its
correct section. During the section shap-
ing, the wing seating will be brought
down to the shape of the camber of the
wing root. Theroot ends of the wings are
cut with a fret-saw to the same plan
shape and then jointed on to the fuselage
with paired wire dowels and glue, the
joint being faired in with plastic wood.

AUTOGYROS

The main sources of difficulty with
models of autogyro types lie in the
representation of the rotor hub and in
making the rotor blades thin enough to
be accurate in scale, The complete
assembly will consist of a rotor hub into
which are fitted three or four rotor blades.
The hub is best made in metal and the
blades of wood.

The form taken by the rotor hub will,
of course, vary for different types of

Flg. 6. Marking out wing seating for large delta-
wing type,
Flg. 7. Wing seating filed to shape.

autogyro. On early fypes, the blades,
usually four in number, were disposed
around a simple vertical pillar. A short
length of small brass tube can be used
for this pillar, and the blade fitting should
be cut in one piece from thin sheet metal
and a hole drilled at the intersection of
the arms sufliciently large to take the
brass tube. The ends of the arms should
be filed down thin encugh to be inserted
into small holes drilled in the ends of the
blade roots. The complete fitting should
then be threaded on the brass tube and
soldered. The hub can then be filted to
the model by means of a small pin insert-
ed in the brass tube and plugged into a
hole drilled in the top of the rotor mount-
ing (see Fig. 8). This mounting usually
took the form of a single, fairly large,
stream-lined section pillar or strut,
meunted  vertically on the fuselage
centre line and supported by a pyramid
of four smaller struts. For model pur-
poses the central pillar should be made
of wood so that a hole can be drilled in
the top lor the pin fitting, the supporting
struts being made of flattened and filed
wire.

For the blades, use a strip of wood
about 1wice the thickness ol the finished
blade and wide enough for all the blades
to be set out side by side, with a small
alfowance between each blade for cutting
out, The plan shape of the blades should
then be marked out on one face of the
block and the marking for the root ends
carried down over the edge of the wood,
as shown in Fig. 9. Holes should then be
drilled in each blade root for fitting on
to the hub, as shown in the illustration.
When these holes have been drilled, each
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blade is cut out with a fret-saw and then
filed down to its finished thickness, an
equal amount being filed off the top and
bottom surfaces. Each blade is then filed
to its correct aerofoil section, usually a
symmetrical camber on both upper and
lower surlaces, as shown in Fig. 10. The
blades are then carefully fitted on to the
dowels formed on the rotor hub, a spot
of glue on each dowel helping to make a
firm joint. The assembly should then be
checked to ensure that the blades lie at
right-angles in the case of a four-blade
rolor, or al 120 degrees to each other on
a three-blade rotor.

FITTING __
PN

‘ Fig. B. Autogyro rotor head for

BRASS
TUBE

four-blade rotor.

Fig. 9. Marking out block for
rotor blades.

Fig. 10, Shaped rotor blade.

Fach blade was usuwally braced to the
top of the rotor hub pillar by wire and,
for this bracing, very fine wire should be
used, one end of which is plugged into a
fine hole pierced in the top of the blade
in the appropriate position, the other end
being fixed to the top of the brass tube
with a spot of solder. These wires must
not be fixed to the pin head, otherwise
the rotors will not revolve freely.

On later types of autogyro each blade-
fitting incorporated a friction damper in
the form ol a circular metal plate when
viewed in pilan. This type is best repre-
senled by filing the fitting in one piece
from sheet metal, as shown in Fig. 11, a

hole being drilled at the centre for the pin
pivot. Thin wire dowels for the blade
fittings can then be soldered beneath
the circular dampers, as shown in the
illustration. Alternatively, the ends of
the dowels can be flattened and drilled,
and holes can be drilled at the centre of
cach of the circular dampers, the dowels
then being riveled to these dampers, as
shown in Fig. 12, This method can be
used where it is desired to incorporate
folding blades, when two of the biades
should be riveted slightly loose so that
they can be folded back alongside the
firmly riveted third blade, Many of these
later autogyro types made use of blade
folding and it is a worth-while feature to
incorporate in a model, particularly if
the model is to be frequently transported
for the purpose of exhibitions, as the
thin blades are far less liable to become
damaged if they can be folded neatly for
packing.

The rotor-mounting of these types
usually took the form of a stream-lined
fairing, somewhat resembling a fuel tank,
supported above the fuselage by a system
of struts. The lairing should be shaped in
wood, the usual profile, plan, and section
sequence of shaping being employed, and
the supporting struts, as usual, can be
made of flattened and filed wire. Notice
also on these later types that the spinning
of the rotors was often started by con-
necting them by means of a clutch to the
engine, and in such cases a torque rod

BLADE FOLDED

/

CONTROL
i\«\ GOLUMN
"\

g'?;gﬁug e ounily Auteqyrs €30

Fig. 1. Rotor head for later types of autogyro.
Fig. 12, Roter head for folding blades,
Fig. 13. Complete rotor assembly for Auto-
gyro C.30,
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ran from the rear of the engine up to the
front of the fairing. This should be repre-
sented by a length of wire. In addition,
control of the autogyro was obtained by
tilting the whole rotor head, and a control
rod for this purpose ran from beneath
the fairing down inte the cockpit; this
can also be representad by a short length
of flattened and fiied wire. These features
arc illusirated in Fig. £3.

For the rest of the model, that is the
fuselage, tail surfaces, undercarriage,
and in some cases stub wings, the normal
methods of constructing these part(s will

apply,

HELICOFTERS

Rotor hubs are again the main diffi-
culty with helicopter models and in
general they are rather more complicated
than the rotor hubs for autogyros.
Similarly, their exact construction will
vary according to the different types of
helicopter, although they will all follow
much the same general pattern.

Taking the Westland Sikorsky 8.51 as
an example, Fig. 14 shows how the hub
can be built up on a small triangle of
brass, 4" thick, which is drilled at the
centre for the fitting pin (Fig. 14(a)).
Faces are filed for half the length of each
side of the triangle to which can be
soldered short lengths of brass tube of
1" outside diameter (Figs. 14{b} and
(). Into the ends of these tubes short
lengths of pin points are soldered to
provide for fitting into the blade roots.
The control spider is formed from three
small bent pins, the top ends being
soldered to the central brass triangle and
the lower ends being soldered to a piece
of tin cut to the shape of the control arms,
as shown in the illustration (Fig. 14(d)),
and then bent into a triangle,

The whole assembly is fitted to the
model on a pin. A lurther short length of
" brass tube being threaded on the
underside of the hub to keep the assem-
bly the correct distance above the pylon
mounting on the fuselage. The thickened
Jjoints on the blade fitting can be repre-
sented by rolling thin strips of paper
round the brass tubes.

The construction of the rotor blades

; i ‘acaa ©

Fig. 14. Method of bulld-
Irg up retor head for

Woestland  S.51  hali-
copter. / A
S S

D}

follows the same sequence as blades for
autogyro types. In general, however,
helicopter rotor blades will be rather
larger in size.

Tail rotors are best cut from sheet
metal and filed to shape and are fitted to
the model on a pin with a small brass
sleeve if required.

Again, the construction of the remain-
der of the model will follow the normal
procedure,

BALLASTING

With theexception of delta-wing types,
ballasting will be necessary on all solid
models of nose-wheel aircraft, to make
the model sit in the correct attitude on
its undercarriage. To make such models
nose heavy, weights must be inserted in
the fuselage as far forward as possible,
and, as has been mentioned previously,
the pilot’s cabin, or cockpit, and the
nose-wheel housing offer themselves ad-
mirably for this purpose. Small scraps of
lead are best used for ballasting models
and the cockpit or wheel housing should
be hollowed out sufficiently to take the
ballast that will be required. When the
model has been completely assembled it
should be placed on a level surface and
small pieces of lead placed in the cockpit
cavity or, where the nose-wheel housing
is to be used, balanced on the nose of the
fuselage until the model sits firmly on its
nose wheel and resists any attempt to
hold its tail down. The lead should then
be removed and melted down a small
piece at a time, the molten metal then
being run into the cavity provided. The
melting can be done in the lid of a
cocoa-tin which has been slightly folded

SPECIAL APPLICATIONS 103

to provide a pouring lip, the tin lid being
held over Lhe source of heat by means of
a pair of pliers. When pouring the leac
into the model, place a small scrap of
wood on the fuselage so that the hot tin
lid cannot touch and burn the model
itself. When all the lead has been melted
and run in, check the model again on a
level surface and add a little more weight
if this is found to be necessary. Ballasting
in a nose-wheel housing can be sealed off
by inserting a piece of thin wood into the
housing so that the lead cannot be seen.

SEQUENCE OF ASSEMBLING

Whilst we have considered the con-
struction of all the component parts, no
mention has yet been made of the full
sequence of assembling the different
parts into the complete model, The final
assembly will generally follow the order
in which the various components have
been dealt with in the separate chapters
of this book. However, to complete the
picture we can briefly follow the sequence
here.

The two main components, namely,
the luselage and mainplanes, are fitted
together first of all. In the case of main-
planes on which are mounted wing
engines it is, however, preferable to fit
the engine nacelles on to the mainplanes
before the latter are cut for fitting to the
fuselage. In this way it is much easier to
line up all the nacelles correctly. For
biplane models the lower mainplane is
fitled first, with the exception of types
such as the Handley Page Heyford, where
the upper mainplane was fixed to the top
of the fuselage and the lower mainplane
was carried on struts beneath the fuse-
lage. 1n this case the top wing should be

fitted first. Any fairing of the wing roots
with plastic wood should then be carried
out, foliowing which the tail surfaces can
be fitted and faired in with plastic wood
where ;eguired. Care must be taken to
ensure hat the tailplanes are exactly
horizoutal or where a dihedral tailplane
is used ifiat each side is set at the same
angle. i and rudders must be checked
for correct alignment. On small models
this can usually be checked by eye, but
on larger types the model should be
placed onalevel surface and a try-square,
with the thin arm vertical, set up exactly
on the cenire line of the aircraft behind
the fuselage, the fin and rudder can then
belined up accurately against the vertical
arm of the try-square. The last of the
main components, the undercarriage, is
then fitted, the main legs being adjusted
for correct length and checked by
measurements taken of the height of each
wing tip above a level surface.

There follows the addition of such
details as can be fitted before the model
is painied and then, aflter painting, the
final details are added. These final details
wiil consist of perspex or celluloid win-
dows and any small items fitted on the
top of the model. They must be left until
Jast because, during painting, the model
will frequently have to be placed upside
down for working and damage would
then resuit to any of these small details
if they had already been fitted. This
liability of becoming damaged during
subsequent working is the main point to
consider when deciding at which stage to
fit the various small parts on a model.
Airscrews should be fitted last of all as
these are particularly vulnerable during
the painting stages.




CHAPTER TWELVE

Painting and
Lettering

T'he final work of painting and lettering
a model is a separate and complete artin
itself, In all phases of aircraft modelling,
practice will make perfect, but this is
nowhere more true than when it is
applied to the painting operations. The
same care and attention which have been
urged throughout this book in all the
constructional work must be exercised
to the full in these final stages. In fact,
even more stress can be laid on the need
for careful painting for, having brought
the model up to this point, there is always
a tendency to rush the final job so as to
be able to see how the finished product
will look. A good model maker must
resist this tendency and carry out the
various stages of painting and lettering
steadily and progressively, for only in
this way will he be able to stand back
when it is completed and admire his
handiwork as a fine example in all
respects,

We have seen in the previous chapters
that there is always a delinite sequence in
which the various constructional opera-
tions should be carried out, in the same
way the painting and finishing are also
carried out in a methodical and pro-
gressive order as explained in the
following notes.

First of all, let us outline the materials
which will be required.

Models will be finished in either high-
gloss or dull-matl paint. High-gloss
finishes occur on the present-day military
types and on modern and pre-war civil
aircraft, dull-matt finishes were used on
the camouflaged or shadow-shaded mili-
tary aireralt of the last War and also
military aircraft of the first World War.
For gloss finishes use a good enamel,
many brands of which are on the market
which can be obtained in a wide range
of colours. Those who are making a

start with the hobby will naturally only
acquire (he one or two colours needed
for their first model, and in any case it is
belter not (o purchase a whole series of
colours to siart with, but to obtain the
paint in any particular colour as and
when the need arises. Buy only the small
tinsg of these enamels—those sold for
about Is. or 1s. 6d.—as only compara-
tively small guantities will be used at a
time, and if large tins are used the fre-
quent exposure of the paint to the air
will cause it to go thick and lumpy, when
it becomes useless for carrying out a
good painting job. Paint should be
stirred frequently when it is in use.
Turpentine is used for thinning these
epamels and for washing the paint
brushes.

The dull-matt finishes on camouflaged
aircraft are, of course, obtained on the
full-sized aeroplane with cellulose dopes.
These dopes can be obtained in small
quantities for model work, but being
very quick drying they are difficult to
apply with a brush and, as the dopes act
as their own solvent, they cannot be
worked on to the surface in the manner
of ordinary paint or enamel since, once
a layer of dope has been applied, any
further brushing over the same place will
tend to remove the dope already there.
On full-size aireraft, of course, these
cellulose dopes are sprayed on, but spray
painting is impracticable for most small-
scale models. However, cellulose dopes
can be applied with a brush with a little
praciice and, if the modeller prefers
these maierials, their vse is described
later, Forihinning dopes and for washing
brushes used with this malerial special
dope thinners are needed.

Asanalternative to the use of cellulose
dopes for matt finishes, poster colours
can be used. There is a range ol poster
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colours now obtainable which takes well
on a prepared wood surface and gives a
very close imitation of dope finishes,
These colours can be thinned with water
and, whilst they are not always produced
in the exact colours required for camou-
flaged aircraft, the colours can be mixed
to produce any shade required. For the
amateur they provide an excellent and
much more manageable substitute for
celhulose dopes.

For applying any of these types of
paint, ordinaty artist's waier-colour
brushes are suilable. The cheaper
brushes should be avoided because the
hairs quickly come out and embed them-
selves in the paintwork all over the model.
Use a good camel-hair or sable brush.
For one-seventy-second-scale work a
No. 6 brush is suitable for all the basic
painting, whilst for lettering, lining, the
painting of roundels, and other small
work a No. 1 and No. 0 size brush will be
required. For very fine work a No. 00
brush can be used.

Brushes should be treated with as
much care as any other tools which the
model maker includes in his kit. They
should always be cleaned thoroughly
after use and stored flat in some suitable
container. Never leave them standing in
a jar of cleaning fluid. A brush will give
many years of useif it is looked after well.
If one is careless, it will not last very long,
and il one has to be {requently renewing
brushes, it can become an expensive
business. Furthermore, one gets nsed to
particular brushes and comes to regard
them as oid {riends—knowing their
capabilities and recognizing their limita-
tions. One always knows exactly which
brush to choose for any particular job.
A new brush needs to be used for a long
time before it becomes familiar.

Cleaning is important and should be
done immediately painting is finished,
Any surplus paint should first be remov-
ed from the brush by squeezing the
hairs through an old cloth reserved
especially for this purpose. Two con-
tainers of cleaning fluid should be used,
one for washing ihe brush and then,
when the brush is thoroughly clean and
has been dried on a piece of clean cloth, it

should be lightly rinsed in the second
container and dried again. Particularly
make sure that the paint is cleaned away
from the base of the hairs. If it is allowed
to accurnulate here the brush will soon
lose its shape and becoine useless.

Before the painting commences all the
surfaces of the model should be smooth
and free from grease, dirt, or glue
smudges. All the wood parts of the model
will have been sanded to a smooth finish
during their construction, but the whole
maodel should be well rubbed over with
fine sandpaper afler it has been com-
pletely assembled.

Much is heard of the use of grain fillers
for preparing a maodel aircraft for the
paint coats and expert opinion varies so
much as to the effectiveness of the grain
filler produced by this or that firm that
the poor amateur is left complelely
perplexed and without any clear idea
as to how he should even start his paint
work. Grain fillers are undoubtedly
required on models which have been
constructed in balsa wood, when numer-
ous applications have to be macde before
a suitable surface is obtained for the
colour coats, but in hard-wood models,
if the wood has been carefully chosen,
there g little or no need for any special
preparation work and an ordinary wood
primer of good quality and applied
thinly will be all that is required.

Before any painting work takes place
some method must be arranged for hold-
ing the model whilst these operations are
carried out. For smalt light models a pin
or piece of wire can be inserted in some
convenient place on the model, either
in the hole drifled to take the airscrew
fixing pin, or a jet air-intake or tail pipe.
The model can then be held by this pin
or wire and each coat of paint can be
applied to the whole model in one opera-
tion. Where the weight of the model
makes it impracticable to use such a
method, the wings and fuselage should
be painted in separate operations and at
different times so that one part of the
model will always be dry enough to
handle whilst the other part is being
painted.

The first step, as has already been
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mentioned, is to clean the wmodel
thoroughly, finishing with a rubbing of
fine-grade sandpaper—odd scraps of
parily worn sandpaper are very useful
for this wark. All particles of dust lef
after thig operation must thes SO
ed with =z clean
brush shouid be
for his puypo

then appiizd to the model. ¥ the m
is small ang the coat can be applied o
the whoije of it in one operation, the
various surfaces should be painted in the
following order so that at all stapges a
sufficient “hold” can be obtained on
some unpainted part of the model. First,
the paint should be applied to the under
surface of the mainplane. In the case of
biplanes the under surface of the top wing
is painted first and then the under surface
of the lower wing. Next, the upper sui-
faces of the wings are treated—on
biplanes the upper surface of the lower
wing first, followed by the upper surface
of the top wing. During these stages, the
model can be held quite firmly by the
fuselage. Next, the paint is applied to the
underside of the fuselage, then the sides,
and finally the top. During this stage, the
model may be held by the tailplane or the
fin and rudder—a good test of the
strength of the tail unit! Then the tail-
plane is painted, first, the underside and
then the top surface, the rudder being
used as a “hold”. Finally, the model can
be steadied on the bench by means of the
holding pin or wire whilst the two sides
of the rudder are painted. This sequence
should be used for all the basic painting
stages.

If the model is large and each coat has
td be applied in two stages, the main-
planes should be treated first in the same
order as described above, the model
being held by the fuselage. When the
wing coats have dried hard, the wings
can be used as a “hold” whilst the fuse-
lage and tail unit are painted.

When dry, the priming coat is rubbed
down thoroughly with fine-grade or worn
sandpaper and the model is then painted
with a flat finish undercoat, a cream or
light-grey colour being most suitable.
Again this coat is rubbed down with

sandpaper when dry and the swrlace of
the model should then be examined for
evidence of any grain still showing erany
other blemishes and, if so, a further thin
undercoat should be applied and again
rubbed down.

A coal of dull-black paint should next
be appiicd to any cockpit or cabin
osenings, the inside of any recessed
windows, the instde of radiators, air-
intakes or jet tail pipes, and the insides of
wheel housings for retractable under-
carriage models. When this has been
done and the undercoat surfaces are
perfectly smooth, the first coat of the
basic colour can be applied. This, as well
as all other ceats of primer, underceat,
or basic colours, should be applied
thinly and the modeller should not be
afarmed if after this first colour coat the
finish is somewhat streaky as this will be
covered up with subsequent coats. The
best method of applying the paint on the
wings is to work from the wing roots
towards the tips and when the whole wing
surface has been covered, rapidly brush
over the paint with a dry brush, the
strokes being made from the leading to
the trailing edge working again from the
wing root out to the tips. Make sure that
the paint does not run round the edges of
the wing—particularly the trailing edge
—and form a ridge on the other side. 1f
a ridge of excess paint has formed this

can be removed with a stroke of a dry -

brush, Fuselages are best painted with
strokes from the nose towards the tail.
When it has dried hard, this first colour
coat should be lightly rubbed over wiith
sandpaper, the model being dusted off
before the second colour coat is put on.
At least two basic colour coats will be
needed and after the second coat has
dried the model should again be examin-
ed. I the paintwork is smooth and even,
the modeiler can proceed to the detail
painting. If necessary, however, a third
or even Tourth coat of the basic colour
may be required, each one, except the
final coat, being lightly rubbed down
when dry. It is emphasized that each of
these coats must be applied very thinly,
otherwise there will be a buijld-up of
paint on the surfaces which will destroy
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any sharply defined or clean-cut edges
on the model as well as making the model
prone to finger marking when handled,
If the coats arc applied too thickly the
paint will also be liable to “run” and
form thickened blobs or to “craze”™, or
form wrinkles, It is important to let each
coat dry thoroughly hard before applying
a further coat. Most enamels when fresh
will in fact dry in a matter of four to six
hours, but at least twenty-four hours
should elapse between coats so that the
paint can harden thoroughly.

If the model is being painted with
cnamels, alter the final coat has been
applied and has dried hard, all the sur-
faces should have a smooll glossy ap-
pearance and it should be impossible to
distinguish whether the model has been
built of wood or metal. An absolutely
smooth f{inish will not, however, be
obtained if the basic colour is either
silver or aluminium, These colours when
dry are always slightly rough to the
touch., The surfaces can be improved,
however, if a thin base coat of gloss paint
—light-grey being the best colour—is
applied immediately afier the undercoats
and allowed to dry hard before the first
silver or aluminium coat is put on. On
many models the silver or aluminium
coats will represent doped fabric surfaces
when no treatment is needed after the
final coat of paint, but where it is required
to represent a polished metal {inish, as
on many modern types, particularly air
liners, a very thin coat of clear varnish
should be applied over the silver or
aluminium paint. The so-called clear
varnish is not absolutely colourless, so
that if this is not applied very thinly the
mode! will be given a slightly brownish
tinge which will look more like tarnished
metal. Clear varnish should not be
applied until ail the detail painting and
lettering have been carried out, and then
it should be brushed over the whole of
the “metal” surfaces of the model, in-
cluding any detail Isftering or marking
which has been painted on the basic
colour.

Many models will have to be painted
in two or more basic colours. Modern
air liners, for example, suchas the Comet,

Viscours'g', Britannia, and so on, are

mainly Znished in polished metal, but
the up; art of the fuselage and the fin
and rudcer are painted white. On most
of thes: types, too, a cheat line or lines

of yet z third colour usually divides the
white o {rom the rest of the fuselage.
Where se¢ multi-colour schemes are
a coat of each colour must
not, of course, be applied in one painting
operation, but one colour must be put
on and aliowed to dry before the other
colour is used. Other aircraft wilh multi-
colour schemes will be military types
painted in camouflaged patterns. With
these types, no matter whether gloss
enamels, celiulose dopes, or poster
colours are being used, one of the camou-
flage colours should be treated as a basic
colour and painted over the whale of the
camouflaged surfaces to the requisite
number of coats. The second camouflage
colour can then be painted in its appro-
priate pattern on top of the basic colour,
when usually only one coat will be neces-
sary, particularly if the basic colour
chosen is the lighter of the two shades.
‘Where the under surfaces of such camou-
flaged models are in yet a third colour—
the dull-black of heavy bombers or the
medium-grey of other types for instance
—these surfaces should, of course, be
treated separately.

The foregoing notes apply generally to
any of the three types of paint which have
been mentioned, that is gloss enamel,
cellulose dope, or poster colours, but a
few words need to be said concerning the
application of these two latter types of
paint.

Reference has already been made to
the difficulty of using celiulose dopes,
and modellers, particularly beginners,
are strongly advised to use poster colour
paints where this type of matt-finish is
required. If cellulose dopes are used,
lrowever, their use should be confined
only to the smaller models. The one-
seventy-second-scale model of the Spit-
fire and models of similar size can be
painted with cellulose dopes if a tittle
practice and experience have been obtain-
ed, but it will be much more diflicult to
obtain a good finish on larger models
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where bigger surfaces have to be covared.
A clear cellulose dope provides a belter
undercoat for this type of paint and the
colour coats should be applied fairly
thin, but not too much so. These dopes
are just about the right consistency for
use when they are newly bought, but
they arc inclined {o thicken after a while
and then thinners must be added, a few
drops at a time and stirred well in until
the correct consistency has been restored.
Aswith gloss camouflage finishes, choose
one colour, preferably the lighter, as the
basic coat and apply all the necessary
coats in this colour before putting the
second colour on in pattern. These dopes
dry very much more quickly than
enamels and they must be applied to the
surfaces rapidly with a fully charged
brush, care being taken never to brush
over the same place twice. When
sufficient coats of the basic colour have
been applied and a good surface obtain-
ed, the second colour can be applied in
pattern over the top, one coat usually
being sufficient.

Poster colours are much more simple
to use, they are normally sold in small
jars and they will need to be mixed with
a little water so as to bring them to the
right consistency for working, This
mixing should be done in a paletic or a
saucer, a small guantity ol the colour
being taken from the jar with a penknife
blade or something similar and water
being added, a few drops at a time, and
mixed thoroughly into the colour with a
brush. The first coats should be applied &
little wetter than normal. It should be
noted that poster colours in most shades
other than black, white, and possibly
yellow always appear to be darket when
mixed in the palette than when they have
been applied and bave dried on the
model, so that rather more coats may be
found to be necessary before the exact
shade is obtained. Despite this, the paint-
ing of models in poster colours is not
nearly so lengthy a business as when
enamels or even cellulose dopes arc used,
for the colours, being water mixed, dry
very rapidly, taking only a matter of
minutes to do so, and, even though
several coats of each colour may be

needed, a model can be painted com-
pletely in all its camoufaged colours in
an evening’s work. The same process of
choosing the lighter of the colours as a
basic paint and applying the darker
colour in pattern over the top should be
used.

Lettering, lining, the painting of
roundels, Squadron markings, and olher
small details will offer plenty of scope for
the artistic talent of the model maker.
This part of the work is possibly the most
difficult of all. It is a relatively simiple
matter to draw or paint well-Tormed
letters and other devices on a sheet of
paper pinned securely to a drawing board
or resting fiat on a table, but when this
painting has to be done on a model one
will often be working on curved surfaces
and will have to contend with all manner
of projections on the model itsell, the
wings, tailplane, rudder, and the under-
carriage, which somehow or other always
manage to get in the way, Of course, for
much of this detail transfers can be used
and the need to spend many patient
hours with a paint brush can thus be
avoided. However, the person who wants
his model to be entirely hand produced,
as a good model should be, will scorn
these aids and will insist on painting all
these details himself. There is a danger,
tou, when using transfers that the letters,
roundels, ot other decorations may not
be exactly the right size or colour for the

particular jobr in hand. This is an impory,

tant point, because il a modcl is being
made, not only of a particular type of
aeroplane but of some individual aero-
plane of that type, thelettering and mark-
ings must be copied just as accurately,
particularly with regard to size, as are all
the component parts of the model. One
should always aim to produce a maodel
so that if it were photographed and the
photograph placed alongside a picture of
the original it would be impossible io
distinguish one from the other. Lefters
which are wrongly shaped or incorrectly
spaced, or roundels which are either too
Jarge or too small will immediately
betray the model.

Because of this the modeller should
aim to carry out all the detail markings
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by hand and even though he may be
tempted because of his lack of skill witha
paint brush to use transfers on his first
models, he should not allow this tempta-
tion to rob him of practice in the art of
hand finishing the model, lor only by
practice will he be able to develop his
own skill in this part of the work,

One of the main essentials to success
in detail painting is a comfortable work-
ing position, and lor this reason the work
is better done when seated at a table than
when standing at the work bench. For
much of this work the model will have
to be held in one hand whilst the painting
is done with a brush held in the other;
this will be particularly so when the detail
is being painted on the fuselage, and in
such cases the model or some part of it
should be rested against a firm object to
sleacdly it. As an example, if one were
painting the blue cheat line on the star-
board, or right-hand, side of the fuselage
of a B.O.AC. airliner, the model could
be held (assuming that the modeller is
right handed) by the starboard wing tip
with the port wing tip resting in the lap
and the tip of the port taiiplane resting on
thetable, or, better still, with the tailplane
resting on a pad of cloth so as to prevent
any damage and to avoid any possibility
of the model slipping. A pile of books or
some other suitable support shouild be
placed near the model on whicl the wrist
of the right hand can be rested and the
height of this support should be adjusted
until the brush is comfortably in position
on the model. This set-up should, of
course, be tested with a dry brush. The
painting of this and all similar decorative
lines running along the length of the
fuselage should commence at the point
furthest away from the modeller and the
painted [ine should be worked gradually
towards him—in this case from the tail
to the nose. For painting the line on the
port side, the nose of the fuselage can be
rested on a pad of cloth on the edge of the
table, and the model should be heid with
the fuselage as near as possible parallel
to the table edge so that the right arm and
wrist can be rested on the table.

It will be obvious from these instruc-
tions {hat the painting on one side must

be allowed to dry before the painting on
the other side can be carried out, This
may seem to lengthen the proceedings
considerably but the modeiler is well
advised to carry out all the finer detail
painting in a number of short stages
rather than in a few long sitiings. With
his model in this almost {inished state, a
slip of the brush can spoil the whole job,
into which will have gone many hours of
patient work. A high degree of concen-
tration is required in detail painting
which is tiring; hands and arms can
become uncomfortable through holding
the model still in one position for a long
period and when this happens mistakes
are very easily made. So do not spend too
long at a time over any stage of the
detail-painting work.

The painting of Ictters, roundels, or
other markings on mainplanes will not
be nearly so diflicult, as the model can
be stood on the table on its own under-
carriage or rested upside down for any
painting of details beneath the main-
planes,

Before the painting commences, the
shapes of the letters, roundels, or other
markings must be set out on the model.
The outlines of cheat lines or any similar
decorations on a fuselage can be drawn
with a sharp, soft black pencil, a flexible
straight-edge being used as a guide. Small
marks should be made at each end of the
line and then joined up. A strip of thin
transparent celluloid about §7 wide
makes an ideal straight-edge for this
purpose but care must be taken to see
that the edges are absolutely straight and
true.

Roundels are best scribed with a pair
of compasses, the point of the centre
of the roundels first being measured and
marked on the model. In the case of fuse-
lage roundels the points must be set out
exactly opposite one another on each
side. Compasses with a fine needle point
should be used so that no large hole is
made at the centre. A very small hole is
easily covered by the paint,

It is inadvisable to mark guide lines
on a model for setting out registration
letters, Squadron codes, serial numbers,
and similar details, as these lines may be
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difficult to remove after the details have
been painted. Some form of guide is re-
quired, however, il letters and numerals
are to be kept even and uniform in size
and shape, and the lollowing method has
proved to be a very eflective means of
setting out these markings.

The various groups of letters or mark-
ings are first drawn in pencil on a sheet of
paper exactly to the size and style in
which they are 1o appear on the model. 1T
desired, this setting out can be done on
the general arrangement drawings, The
letters are then traced on to a piece of
tracing paper with a fairly hard pencil.
The tracing paper is then reversed and
the cutlines on the othey side are marked
over with a softer—HB or B-—pencil.
The various groups of letters for fuselage
and mainplanes are then cut into strips.
As arule, one set of letters will suffice for
both sides of the fuselage and one other
set for the upper and lower surfaces of
the mainplanes. The strips are then
placed on the model and adjusted until
the letters come in exactly the right place,
when the strip is securced with subber
bands or with a few {urns of a length of
thread. The paper is then steadied on the
surface of the model with the hand whilst
the outlines of the letiers are again traced
over with the hard pencil. This will
transfer the soft-pencil marks on the
back of the paper on to the model in a
very clear outline of the lettering. If the
same strip is to be used on another part
of the miodel, the back should be marked
over again wilh the soft pencil and the
transfer repeated. Not only letters and
numerals but also fighter squadron mark-
ings and other insignia can also be set out
on the model by this means. One big
advantage of this method is that, with the
aid of photographs of the aircraft, the
modeller can work out the exact sizes and
proportions of any markings on the flat
surface of a sheet of paper before apply-
ing them to the model. This is particu-
larly advantageous where the markings
occur on curved surfaces, as in many
cases they will.

Either a No. 1, 0, or 00 artist’s
brush will be needed for the painting of
defails and leftering, the actual size

depending upon the thickness of the
characters, One very important point to
observe is that only the very tips of these
small brushes should ever be dipped into
the paint, In this way only a very small
amount of paint will be translerred to
the model at a time and the work can be
kept under perfect control. Moreover,
if the brush is jmmersed too deeply, the
paint witl gradually congeal at the top
of the brush causing the Lip to spread,
thus making it impossible to obtain a
fine point.

Before painting commences, the brush
should be dipped in the appropriate
cleaning fluid—either turpentine, water,
or dope thinners, depending on the type
of paint being used—and then dried on
a pad of clean cloth. To dry the brush, it
should be drawn lightly across the pad
and, at the same time, turned between
the fingers {0 produce a fine point, The
painting should commence at the centre
of the marked outline, the paint being
worked towards the oulling on the feft,
When the first half of the outline has
been painted the model is tarned up the
other way and the second half is filled in,
again working from the centre towards
the left. This assumes that the modeller
is right handed, left-handed persons
should reverse the direction of working.

When painting yellow-edged roundels
on dark surfaces, such as camouflage, it
is often easter to paint the lighter colours,
that is the yellow and white rings, first.
A more easily visible guide will then be
available for painting the darker blue and
red colours.

It will frequently be necessary to hold
the model in one hand when painting
details, but in any case some part of the
model should be rested on a firm surface
and protected by a cloth pad. It is often
wise to use a cloth pad alse for holding
the model, thus avoiding any possibility
of finger marks showing. The little finger
of the brush-holding hand should be
extended and rested firmly on the model
to act as a “steady”, and the wrist should
also be comfortably supported.

If the painting is carried out under
artificial light, use a table lamp and place
it 50 that the maximum illumination can
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be directed on to the model whilst leaving
the eyes shaded.

Finally, all detail painting should be
carried out free from any distractions.
Even though no one may be near enough
to jolt one’s eibow, the slightest move-
ment in the farcorner of the roon may be
sufficient to cause one’s attention to stray
for a moment away from the model,
perhaps with disastrous results. This
phase of the work should, therefore, be
undertaken when one is alone, for if a
slip of the brush does occur, one’s in-
voluntary utterances are best unheard!

Many books which set out to explain
how a thing is done end by listing a whole
series of “Don’ts”. In scale-model air-
craft work this negative advice can be

summed up in one sentence! Don't try
to run belore you can walk. For his first
few models, the novice should select air-
craft which are as simple as possible in
form and finish. From the experience
thus gained, skill will develop, technique
will improve, and the modeller will be-
come his own greatest critic. He will have
learned to take a craftsman’s pride in the
accuracy of his constructional work, in
the neatness of detajls, and in the excel-
lence of a finish. Then, increasingly com-
plicated types will roll off his production
line with far less trouble than his first
hesitant efforts and each model will
represent a work of art. When that stage
has been reached, one will find it difficult
to abandon so fascinating a hobby,

FINIS
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