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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-
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Fig. 10. Undercarriage housing cut in nacelle.

Fig. 11, Joint fitting for jet-engine naceile.

Fig. 12. Jet-engine nacelle feady for fitting.

Fig. 13. Nacelle firted and fairing block shaped
to fit under.
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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 obiain maximum cooling effect, and
thess 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 cold
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. 17. 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 eylinders. 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
boalts, 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

position give a much more realistic
1is cartainly better to see a model
standing “on its own legs™ rather than
heciing over on lo one wing tip like a
sailplane, 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

70
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Ftg. |. Veos formed In bent wire and axla
bound on.

Flg. . VYee 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 metheod 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 drilled 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

Y

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 Jeg, 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 iype 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 spaticd 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 Ue 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 them and, 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
thelegs 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 an under-
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 undercarriages can
be a source of trouble although they are
probably less complicated than that of
the Stirling. Taking the undercarriage of
the Comel as an example, the component
parts 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 cach 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 soldered 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-absorbing 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.
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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
rear 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

Sevthampton

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. | |, First stage of shaping planing surfaces.
Fig. 12. Underside shaping completed,

must be exercised so that the gouge does
not slip forward and cut inio 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
and z singie step.

ats Tor the very early types of sea-
are much more simple structures,
ly, ihey 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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Fig. 17. Tail- and wing-tip floats for early type
afl seaplane.

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

When fitling main, wing-tip, or tail
floats io 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 smail 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
portraying 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.

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 splnner 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 asa
two-blade type. A joint is then made by
filing cach 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 diameter 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.

DETAILS AND ACCESSORIES 87

of these variable-pitch airscrews was
faired over with a large spinner, and for
modelling purposces 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
be 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,
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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 radiatlor
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).
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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.

Ai(-intakes should be fitted before
painting the model and, where they are
set in the leading edge of the wing, they

are fitled 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

ACCESSORIES

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,

, ) A e
R i,
Lanks,

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 strur (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.
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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
undercareiage.
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 small stub exhausts described earlier.
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.

GUMNS 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 by 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 struls 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 iwice 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
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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
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Fig. 14. Method of bulld-
Irg up retor head for

Woestland  S.51  hali-
copter. / A
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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 the exception 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
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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 leacd
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
or 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
practice 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.

As analternative 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 olkd 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
ozenings, 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. H 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
matier 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 itselfl, 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 with a
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 whiclt 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 transferred 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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G—continued

GUNS, VICKERS

H
HANDHOLDS
HANDLEY PAGE SLATS
HELICOPTERS
HIGH-GLOSS FINISH
HOMING AERTALS

HULLS

I
INSTRUMENT BOOMS

J
JET PIPE

L

LANDING LIGHTS
LETTERING
LIQUID-COOLED ENGINES

LINING

M
MAINPLANE, ATTACHMENT OF
MASS BALANCES
MASTS, RADIO
MATT FINISH
MESSAGE PICK-UP HOOKS

MODEL, CHOICE OF A

INDEX

94

93
91
102
104
93
80

92

23

46

104, 108
68

108

21
91
93
104
94

MONOPLANE WINGS

N
NAVIGATION LIGHTS
NOSE WHEELS

NOSE WHEELS, TWIN

o
OBECHI

OLEQ SHOCK-ABSORBER

P
PAINTING
PERSPEX
PINE
PLANE
PLANING SURFACES
PLASTIC WOOD
PLIERS
POSTER COLOUR
PRESSURE HEADS
PRIMING COAT

PROFILE, FUSELAGE

RADIAL ENGINES

RADIATORS

RADIATORS, LEADING EDGE

RADIO MASTS

39

91
747
78

104
10
9
10
82
10

11

104, 108
92

106

18

67
88
46
93

R-—continued
RADCMES
ROCKETS

ROTOR MOUNTING
ROUNDELS
RUDDER FITTING

RULE

SAW

SCALE

SCOPE OF THE HOBBY
SKIDS, TAIL

SKIDS, WING-TIP
SLATS, HANDLEY PAGE
SOLDERING TRON
SOURCES OF INFORMATION
“‘SPATS”

SPINNER

STEAMING

STEPS

STROP HOOKS

STRUTS

SUPERMARINE SPITFIRE MK. IX

T
TAIL PIPES

TAILPLANE FITTING

INDEX 115
TAIL SKIDS 78
94 TAIL SURFACES 48
97  TAIL WHEELS 78
101 TEMPLATES, USE OF 22, 41
109 TNv 10
60  TORPEDOES 97
11 TRANSFERS 108
“TROUSER” WHEEL FAIRINGS 72
TURRETS 29
10
I U
q  UNDERCARRIAGE BOGIE 76
78 UNDERCARRIAGE, DOORS 78
gy UNDERCARRIAGE, DOUBLE ACTION 76
91 UNDERCARRIAGE, FIXED 70
11 UNDERCARRIAGE HOUSINGS 43
i5 UNS?SSCTA&?;AGE, LEVERED-SUSPEN- 25
72 UNDERCARRIAGE, MULTI-WHEEL 77
17, 87 UNDERCARRIAGE, RETRACTABLE 70, 74
42 UNDERCARRIAGE, V-STRUTS 71
93
Vv
i VARNISH 107
55
VENTURI TUBES 93
4 VICE, USE OF 20
w
24  WHEELS 79
59 WHEEL FAIRINGS 72
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W-—continued

WHEELS, TAIL

WHIP AERIALS

WINDOWS, CUT THROUGH FUSELAGE
WINDOWS, RECESSED

WING FENCES

INDEX

WING RIBS
78 WING-ROOT AIR-INTAKES
93 WING SHAPING SEQUENCE
34 WING-TIP SKIDS
33 WIRE BRACING

92

47
44
43
92
57





