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. A"MODEL FLYING, BOAT

HIS model, portrayved on the front cover this month

by C. Rupert Moore, is a fairlv advanced design both

from the technical and practical point of view, It is

not a simple structure, either to describe or to build,

but a job that should provide a fairly skilled and

expenenced aeromodeller with something to get his
tecth into during the close season for model flying,

It was decided above all to attempt to design a model
flying boat of ** senu-scale " appearance, with an airframe
which was practical from every model-aerodynamic and
structural point of view. The model must be capable of
being trimmed and able to withstand the rough treat-
ment which flymng models usually experience during
trials, and yet it must look as much as possible like a real
flying boat without being an actual copy of any existing
full-sized machine, because this wonld seriously limit 1ts
tlving capabilities.

After some experiments with various types, the
" Catalina "' type was decided upon, involving a low hull
with good lines, the main plane supported on a central
streamlined pylon with bracing struts, The twin motors
are carned outboard on the wings and the tail-plane is
mounted high up on the fin, The nacelles carrying the
motors are bt into the wings and not suspended below
them. Three-bladed propellers are used 1n order to
reduce the height of the wings as far as possible, without
sacrificing the advantage of using large airscrews with
rubber motors.

The Hull. Begin as if you were making a simple slab-
sided fuselage, building up the two sides, one on top of
the other, on the drawing board. Now make up the two
" basic "' formers and cement them in position with the
two sides.  Make sure the alignment 1s correct by resting
the assembly upside-down on a flat board.

Next, insert the cross-pieces in the top of the hull and
carefully join the sides at bow and stern. Now turn the
hull upside down agamn and msert the forward keel and
the central stringer aft of the step., At the various
" former " positions, build in the pairs of struts forming
the triangular keel supports both fore and aft of the
steps, finally completmg each ' former " by cementing
in place the two halves of each bottom strut, This part
ol the assembly needs great care and continual waich
must be kept to see that the lines and symmetry of the
hu!l are kept perfect. Now cut out the stringer-lormers
which support the side and deck stringers, and cement
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them in place. Follow up with the stringers, still keeping
careful watch on the general alignment, and firmly
cement the rails 1 place which support the bLracing
struts, If this somewhat tedious joh is done carefully
it is possible to miake a verv strong and rigid hull frame,
Build up the struts, formers, ete., which make up the
central pylon, and build in the details of the tail emplace-
ment. We are now ready for the " sheet-work.” Most
of the sheet used in this model has been salvaged from
superannuated pre-war models, and isabout *025 in, thick.
The larger pieces. however, were produced by carefully
sanding 1/16 in. soft sheet until the reqquired thickness
was attained, Cut paper patterns of the two picces for
the forward hull-bottom by ' offering up" stiff paper
to the hull, marking out with pencil, and cutting out,
making a final careful test to see that the patterns fit
exactly af the keel Overlapping a little at the outer
edge will not matter as this can be trimmed off. Cover the
portion of the hull aft of the step as shown, and then
start on the pylon. The forward semi-circular section
15 easy to cover, and the after section, although it involves
a compound curve, can be covered with two separate
picces only, one each side, if the grain is surtably chosen
and warm fingers judiciously applied whilst thé cement
1S setting.

Wings. Make tracings of the wings in the usual way,
drawing in the position of the nacelles, Cut out the ribsand
build up the basic wing-structures with the ribs and spars,
Note that there is no leading-edge spar, and that the
trailing edge may be built up using } by 1/32 ., stnps,
This is much better than using a bent V-section spar.
Note also that rib No. | is placed at an angle to suit the
dihedral, and that rib No 4a s only inserted temporarily,
for reasons which will appear later. Cut a number of
1/16 m. and } n. strips from 1/32 in. balsa sheet, and
" plank in " the leading edges. The narrow strip will be
used where the curve 18 most acute, but as soon as the
sharp curves have heen covered the remainder of the
sheeting, which 1s carried back to the mamn spar, can be
carried out with a single broad strip, if you have sufficient
large pieces of sheet. The sheeting of the underside of
the leading edge box cannot be completed yet as the
wing must aut be vemoved ‘vomn the board until the nacelles
are built an.  The wing tips should be roughly carved,
slightly oversize, from 5/16 in. balsa, and cemented
mto position, where they can be glass-papered to shape




Motor Nacelles. It 1s better to leave the wings at this
point and build up the four halves of the nacelles. These
are very simple to build as they are semi-circular through-
out., Cutout the semi-circular formers, erect them at the
appropriate stations on the drawings (you will need four
tracings—it's quicker than waiting for each assembly to
"set ) and fit the stringers. Use plenty of cement,
as these nacelles are gomng to form part of the wing
structure. When they are ready, remove them from the
board : no deformation should take place.

Fitting the Nacelles. Now go back to the wings, and
carefully cut out the portions of the leading and
trailing edges outlined by the tracing of the nacelles.
Remove also the portions of the wing spars, and the
temporary rib (No. 4a) between ribs Nos. 4 and 5.
The two portions |of the wing will thus be completely
separated, leaving a gap into which the top hall
of the nacelle can be fitted so that it hes flat on the
board. 1t should now be obvious why the wing could not
be removed trom the board at tlus stage ; cutting away
the unwanted section must be done without causing any
part of the wing structure to move out ol line  The
longerons at the base of this half-nacelle should fit exactly
so that they touch the cut ends of the main and rear
lower wing spars, and the trailng edge. Put plenty ol
cement on these joints and place the half-nacelle m
position.  Now cut short pieces ol hard 3/32 in. square
“* strengthener ' spars, which will pass nght through the
tops of the nacelles and rest in the slots provided m the
ribs Nos. 3, 4, 5 and 6. The forward strengthener actually
forms part of the upper main spar, See that they fit
properly without strain and cement them mto position,
Before removing the wings from the board, fit and
cement all the 1/32 m. balsa sheet gussets to the nacelles,
complete the sheeting on the top of the wings and fit the
capping strips on ribs and spars. ' Capping " the spars
may be avoided if they have been left standing ** proud &
of the ribs by 1/32 in. as shown in the drawing.

Remove wings from the board and finish sheeting
i the leading edges. Cement capping strips on the lower
spars and ribs, Cement the lower halves of the motor
nacelles in place, making a sound job of this so that the
semi-circular formers are well and truly impregnated
with cement at the joints. Cut the front and rear tacing
formers from 1/16 in. plywood and cement them i place

Wing Roots. The roots are completely sheeted mn, but
before domg this provision must be made for the rubber
bands which hold the wings together. Channels are made
by constructing a ' rectangular tube " of balsa. As there
are a number of these 1t isadvisable to make them all up in
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asmgle length. Take twostrips ot 1/16 in. sheet § wide
and cement two lengths of 3/32 in. square bhalsa between
them to form a box section. Study the drawing and cut
rectangular holes in rib No. 1 and the wing root rnib in the
correct positions. Now rest the wing on a flat board
with No 1 rib touching the board and the up resting on
a block of wood so that the correct dihedral angle 15
maintained. Build up the wing root, mserting the
** boxes,”" cutting them off flush with the ribs. Remove
the wing from the board when the cement has set and
fit the extension boxes which slope downwards to the
under surface of the wing. Complete the sheet work on
the wing root.

Three jobs now remam—the emplacements lor the up
floats, the runners for the wing fixing, and the boxes for
the bracing struts. These details can be tollowed quite
easily from the drawings.

In all the work connected with the wings care must be

taken at certain jonts to make sure that water cannot
enter if the model should make a bad landing when alight-
ing on the water. This applies particularly where such
details as rubber band channels emerge - plenty of flat
surface must be provided to ensure a good 10int with the
paper covering.
Wing-tip Floats. Start with the keel and lormet,
cement the sides in place, cut away the keel where neces
sary and cement a length ol ** channel "1 position. Cover
the upper and lower surfaces with 1/32 . sheet, butld up
the strut or pylon, and fit the platform on top. This 1
made with two layers of 1/161n, sheet, cemented together,
with the two grains crossing each other at right angles, so
that a ** two-ply ** platform results. Build 1t around the
projecting channel, and allow plenty of overlap i size, as
1t 15 best to fimsh the platform to size by " otfering it up ’
to the recess in the under-surface of the wing, alter the
projecting channel has been tnmmed oft. This will make
sure that the tloat lines up fore and aft.

Bracing Struts. These are a simple job.  Use hard
balsa, and plenty of cement. It is advisable to make
them } in. longer than shown in the drawing, so that
they can be trimmed off at the upper end when the
model 15 finally assembled 1n order to correct any shght
inaccuracies m dihedral or alignment which are bound to
arise. Do not forget the little block cemented to the under-
side of the wing against which the strut bears.

Tail Unit. Cut out the nbs for the fin, and with a steel
rule and a razor blade, cut each longitudinally in two
pieces, not exactly in the centre, but 3/64 m. off
centre to allow for the thickness of the leadmg and
trailing edges Trace the fin and erect the wider
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“half " of each rib at the correct
station with a touch of cement, fitting
the leading and trailing edges, tips
and spars. Leave the lower ends
of the rear spars and trailng edge
oversize, and do not fimsh off this
part vet. Detach from the board
Cement the remaining portions of the
ribs in place, and add the spars.
Now support the hull on blocks so
that the pylon is vertical, and place
the fin on its platform, holding it in
place temporarily with pins, and
nxing up a spar from the tip to
some solid support to keep it steady
whilst adjustments are made. See
that the bottom rib rests snugly on
the platform when the fin 15 vertical
If 1t does not, carefully break the
spars away from their slots in this
rib, and re-cement after making the
necessary adjustment,

Now cut a prece of 3732 in. sheet
to fit i between the rear spars where
they touch the after end of the hull,
Cement this piece to the hull to form
a spigot whilst the tail is still sup-
ported i i1ts correct position: trim
the rear spars to length and build
in the lower stern curve to the fin.
Now remove the fin and cement a
piece of 1/16 in. sheet behind the
rear spars where the spigot fits, and
build up the * box " for the rubber
band anchorage. Cement in the sheet
balsa gussets as shown in the draw-
ing. Make a tracing of the tail L TP Phonn
planes and build them up, using 3/32

. Photagraphs on the opposite page illustrate turwards for take off, whilst obove s the
m. square balsa for both edgf's and the charocteristic pointed nose, bullt-in model in flight.  Below is the model ot rest
ribs. Cut out the upper ribs from nacelles, and elliptical fiying. surfaces. (yes. it is water, and not gloss ) Note the
1/16 in. sheet to pattern and cement Ypiimrecening dish (upiptirpards_ [They
- graph sh he b h th 4 e
them on top of the 3/32 in. square The top photograph shows the hoat meoving do not touch the water during take off

cross spars, and fit the wing tips and
spars. Glass-paper to a smooth
finish, remove the planes from the
board, add the short lower spar,
and cement the stabilizers in position
on the fin, being very careful to
locate them accurately and check the
dibhedral angle. 1 used two iden-
tical pieces of 3/32 in. balsa, with pins
stuck through them, to actas tempo-
rary struts from the tip of the fin
to the tips ol the stabilizers, thus
making sure that the distances were
exactly equal on both sides. Com-
plete the job by cementing in the
sheet work ; the joints must be well
fitted. Do this carefully; as the
whole strength of the assembly
depends upon good butt joints here.
Cement the bamboo locating peg in-
to the hull, and fit the tail unit.
checking careiully for alignment.

Motor Nose-Pieces and Pro-
pellers. These were fully de-
scribed m a previous article on
' Three-Bladed Dropellers.” Each
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propeller 1s driven by 1 oz. rubber made up nto a
skein 22 ins. long, and pre-wound. According to pub-
lished tables, this skein should take five or six hundred

turns, but the rubber I have, although it has been very . .
carefully preserved since 1940, breaks at about 250 turns! the bottom, and then, using strips of paper,

cover the curves of the sides and top, avoiding
wrinkles, Remember that the joints must be
water-tight ; use a fair overlap and see that the
paper is stuck well down everywhere. This advice
applies to all the covering, for every component
is liable to immersion. Next cover the wingsand
nacelles, tail unit, tipfloats and bracing struts.

Be very careful, therefore, to test your rubber skeins before
attempting to wind them inside the nacelles, a rubber * explosion "’
here would be very undesirable, to say the least. It is advisable
to attach a thread loop to some part of one of the wing roots
so that one propeller may be wound whilst the other is
kept from turning by means of the loop. Both propellers can
be held by the fingers of one hand before launching.

Covering. Before commencing the covering give every compo-

nent a coat of banana oil, inside and outside. Should any water get SAVAD

inside the covering, serious damage might result if the balsa L e v
structure got wet. Furthermore, it is always advisable to dope (}' ki "5/f."
sheet balsa before covering, if paste is being used, because the o RUEALR FLake SVCT 0

wet paste will cause warping if applied to the natural wood
surface.

I used light tissue for the tail unit, and covered the rest of
the model with heavy-weight bamboo tissue, since 1 had
some left from a pre-war stock. This paper is ideal for flying
boat or seaplane work as it absorbs the banana oil and forms
a very tough skin. Of course. in the absence of this heavy-
weight paper, other tissues may be used, but they must be
such that the dope is absorbed into the textuve of the paper,
and does not just remain on the outer surface. Silk could
be used, of course, particularly for the hull, but the modeller
who can get silkk can probably get bamboo tissue.

Covering is not an easy job. Start with the hull, cover
A.T.P, Photos.
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Now spray with water and dry off in the usual way to
tighten the fabric, and dope everything with a generous
coating of banana oil—the thick, undiluted grade.
When this 15 thoroughly dry, give the whole structure
a second coat, which should be sufficient. See that the
banana oil is allowed to flow into all crevices, and into
all the channels through which rubber bands are passed.
Everything must be waterproof.

Assembly. Make up a hook of 20 s.w.g. steel wire as
shown on the drawing. First assemble the wings. Poke the
hook through one of the boxes from the wing-root nb ;
hang a rubber band on 1t, and withdraw the hook, bringing
the band through the box. Put a peg of 1/16 n. square
hard wood through the band at the outer end to stop it
coming right through. Draw a second band through the
other box in the same half-wing. Now take the other
half-wing and insert the hook at the oufer end of the box,
on the underside of the wing, and draw the overhanging
ends of the bands in the first half-wing through the boxes
in the other, inserting two more pegs to secure the bands.
The wing can now be fitted on 1ts runners.

To attach the struts, put a rubber band through the
starboard strut, starting from the top, and insert a peg
to prevent it pulbng through. Ths is done by passing
the wire hook through the starboard strut, starting at
the lower end, and drawing the rubber band through so
that 1t hangs out at the lower end. Now pass the wire
hook through the slots in the hull, starting on the poxt
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side, and draw the band through; this will draw the
lower end of the starboard strut into position in its slot.
Now take the port strut and poke the wire hook through
it ; withdraw the hook, drawing up the rubber band
which is now hanging out of the port slot, and fasten it
at the top of the strut with a peg.

It is now a simple matter to place the wings in position
on the pylon runners, and, using the hook, draw the
rubber bands through the boxes in the wings, inserting
pegs on the upper side to hold the bands and support
the wings.

The wing-tip floats are attached by passing the hook
through both the wing and the float channels: drawing
a rubber band through both of them and securing 1t at
ecach end with a peg.

To fix the tail, first thread a baand through the channel
in the tail unit, inserting a peg in the box at the top on
the channel. Now pass the wire hook through the
channel in the hull, starting from underneath, and draw
the band through, securing it with a peg at the hottom

When the plane is being dismantled for transport,
put long pegs through the rubber bands between the
under surfaces of the wings and the struts, and remove
the pegs on the upper surface of the wings. The wings
can then be removed withou! allowing the bands lo slip
throush the siruts The wing can be folded in half with
the rubber bands which hold the two halves together
still in position, and it is then easy to refit the wing
without going through the process described above.



