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A Flying Bellanca Aircruiser

How You Can Build a Flying Scale Model of
a Famous Cargo Plane That Includes Many
Fine Details of Construction
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General Instructions

By JOSEPH KOVEL
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The completed uncovered framework indicates close adher-
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Embodying many realistic details of lhr.-_l'ull_ scale plane,
it provides a real thrill when in flight
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Fuselage

In order to build the
fnsclage, you'll have to
romd up A soft board
(about 8% x 247), = ]

drawing paper, pins and
SOINE WX paper, ar better el &t
dle, Tack the drawing
paper to the board and lay out
the fuselage side. You do this by
drawing the base line of the
fuselage about one inch from the
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right side of the fuselage, make an
exact duplicate of that part for the
left side and lay it aside until you
have finished the first side and taken
it out of the jig. All you have to do
to make the second side is to assemble
the parts you have made previously, This
woeess makes it possible to get the two

on sifles exactly alike, The longerons

sruts are made of 37327 sq. medium
hard balsa, sanded smooth, The strits at
Station 1 are 3/32" x 14" medium hard
balsa. Set the longerons into the pin jig,
then ft and glue into place all of the
vertical and diagonal struts except those
at Stations 4 and 5. Make a metal or
hardwood wing rib template and another
template for the bottom wing-stub rib.
Using these templates, make 2 ribs of
each kind, using medium soft 3/32" thick
balsa. Shape these ribs to fit against the
fusclage longerons as shown in Side View,
Plate 1, then glue them into position.
You can now cement the struts for 5ta-
tions 4 and 5 into place. Make an ele-
vator rib template and using it as a pat-
tern, shape the 3/32% x 14" medivm balsa
strip that is used for the elevator cradle,
then cement it into place.

When you have the two fuselage sides
done, assemhble them as shown in Top
View, Plate 1, taking care to square the
job up right. Note Station 4, 5, 10 and
11 details. The fuselage formers are made
of medium soft balsa. After vou have
shaped  them and cemented them  into
place, the stringers 1-B, made of 1/167 5.
medium balsa, are assembled into posi-
tion. Make the porthole frames 1-F, using
1/32" sheet balsa, medium grade. The
windows should be made of a light grade
of celluloid, cut just 1/16" larger in radius
than the openings for the portholes (see
drawing}, then cemented to the side of
the porthole frame which is to face the in-
terior of the fuselage. Glue the completed
porthole frames into place, The windows
for the pilot's compartment may be cov-
ered with either light celluloid or cello-
phane.

The mext step is to make the motor-
stick (Plate 6). First make a “square”
which is to fit into the nose of the ship
(1/16" % ™ medium balsa), Select a
Ml piece of balsa for the nose block
(134% sq. x ¥4%) and cement it firmly to
e “square”” When this iz dry, fit the
“square” into the nose of the fuselage,
carve and sand the block to the correct
shape. (If you intend making a scale
prop for your model, make two of these
nose-plug units, one for the flying prop
and one far the scale prop.) The motor-
stick i=s made of 3/16” x 14" x 754" hard
balsa. Sand this stick, then give it a
couple of coats of dope, which will serve
to strengthen it. Cut a small section out
of the “square” and make a hole through
the nose block as shown on plan, then
push the motor-stick into place and ce-
ment it there, The prop bearing consists
of an evelet glued to the front of the nose
block and a washer at the rear of the
black. The rear hook is made of 032
music wire. Should your motor-stick
bend excessively when the rubher motor
iz tightly wound, make a wire can (028

music wire) and cement it to the center of
the motor-stick. Now that you have the
moter-stick finished, you can cover the
nose of the fuselage with 1/64* medium
soft balsa. The top of the fuselage is
covered as far as Station 3, while the
hottora and sides are covered as far as
Station 4,

The tail-wheel is made of 14" medium
halsa (Two 1/16" sheets glued together
cross-grained) and has a washer ce-
mented to each side of the hub, The wire
fitting (Plate 2) is made of 018 music
wire. Cement the unit to the fuselage as
shown in the perspective detail on Plate
1. Check the glue joints of the fuselage
and reinforce all those that may need it
with another coat of cement.

Tail Frames

Using the rib template you made for
shaping the elevator cradle for the fuse-
lage, make 10 elevator ribs, using medium
halsa 1720 thick. Notch the ribs as
shown (Plate 3), then make the leading
cdge (medium  balsa), the spars (hard

halsal and the trailing edge (hard balsa).

Mark the position of the ribs on the lead-.

ing edge and the trailing edge, then make
1732”7 notches in the trailing edge to re-
ceive the ribs. Start assembling the frame
by cementing the ribs to the leading and
trailing edge. {Note—the trailing edge is
kept in one piece until the entire frame is
finished—after which the center section
is cut away for the rudder clearance.)
Cement the spars into place. The tips are
made by bending a 3/64™ x ™ strip of
bambo to shape over a candle or other
flame, then splitting off a couple of 3/64™
strips and rounding them. After the tips
are glued into place, cut away the center
section of the trailing edge as mentioned
above, then cover the leading section of
the elevator with 1/64" med. soft sheet
halsa. The rudder (Plate 2) is made
using the same procedure as for the eleva-
tor. The controlling flap is fastened into
place by means of a piece of aluminum
or copper wire 1/32" dia., which is glued
into place as shown on plan.

Main Wings (Plate 2)

The main wing is made in the same
manner a5 the elevator. The leading edge,
spars, tip and 1/20% thick ribs are all
made of medium balsa, while the 116"
end rib and the trailing edge are made of
hard balsa. After the main wing frames
are done, cover the leading sections with
1/64% thick medinm soft halsa, then glue
wire fittings 2-G and the flying strue at-
tachment hook into place,

Top and Bottom Wing Stubs
(Plate 4)

The top and bottom wing stubs are also
made in the same manner as the clevator
except that the hottom stubs have a false
spar just over the rear spar at the end
section adjoining the flying strut. There
is a filler block between the false top and
the bottam spars which serves to transmit
the landing shock to struts 1-K, and so
up to the main wing. (See Front View,
Plate 2), To make the stub fillets, cement
the blocks to the ends of the wing stubs
first, then shape them as shown on plan.
Glue the 1/16" aluminum tubes to the

spars, then check their position by sliding
the main wing into place and seeing that
it lines up all right.

Flying Struts (Plate 5)

The flying struts are also similar in
construction to the elevator. Note that
the end rib is set at an angle. Cement
wire fittings 5-E into place. (Fitting 5-F
15 cemented into place as the ship is
assembled,

Landing Gear (Plate 3)

Make pamt ribs 1, 2 and 3 wsing a
medium grade of balsa, Assemble each
pant as shown in Side View, making one
leit and one right. Note that the top rib
15 set at an angle so as to conform with
the wing stub angle (see Fromt View—
Plate 2). Make the landing struts 3-J.
Glue the front and rear struts together,
forming a “V" as shown in the Side View,
Cement a washer to each side of the front
strut, then glue each “V™ into the pant
frame as shown in the perspective view,
Cement the cross-brace into place. Note
that the tops of the “V" struts are flush
with the top of the rih. The wheels are
made of 3-ply balsa (three 14~ sheets of
medium  balsa  glued  together cross-
grained). Cement a washer to each side
of the wheel hub, then paint the “tire”
black and the cemer orange (or any other
color you may prefer). After the wheels
have been painted, put them into posi-
tion between the "V struts of the land-
ing gear, pass a pin thru the struts and
wheel, then cement the pin into place,

Covering

Cover the fuselage with blue tissue, then
spray it with water. After it has dried,
give it two coats of clear dope. Using
some light writing paper, cut out 12 cir-
cular rims, having an O.D, of 9/16" amd
an LI, of 54%, and cement one to each
porthole.  (See  accompanying  photo-
graphs). Using the same type of paper,
cut some strips 1716 wide and cement
them around the front windows.

The elevator, main wings, top and bot-
tom wing stubs and the flying struts are
covered with yellow tissue, and treated
the same way (water spraved, then two
coats clear dope). The rudder may be en-
tirely covered with vellow tissue, or if you
wish to have army rudder bars on it, cover
the part forward of the main spar with
vellow tisswe, and the part rear of the
main spar with white tissue, Cut some
1" wide strips of red tissue and dope
them to the white tissue of the rudded at
14" intervals, parallel to the ribs, then
dope a strip of hlue tissue about 34" wide
just over the main spar.

Assembly

Cement the elevator into its cradle at
the rear of the fuschge, then glue the
rudder into place. Take care to line them
up properly.  Join the main wing and the
upper wing stub as shown in Front View,
Plate 2, vsing a drop of cement at the
leading and trailing edge of the joint.
Mow, wsing a table or any other cleared
surface, we'll make an assembly jig. This
is done by laying the fuselage on the table
and propping up the rear end so that it is

(Comtinned on page 58)
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in flying position. Put a small weight
on top of the fuselage to prewent its mov-
ing around.

Cement each wing half to the corre-
sponding fuselage side, putting books or
something else under each wing tip to
keep it in position until the glue has hard-
ened, Check the dihedral angle, the angle
of+incidence of each wing half (making
sure that both halves have the same
amount of incidence) and the alignment
of the wing to the fuselage. Take the
ship out of the jig, cement the lower wing
stubs to the fuselage, then glue the struts
1-K into place. Join the flving struts to
the lower wing stubs and note the posi-
tion to which the wire hooks 5-F should
be cemented to the flying struts in order
to preserve the proper alignment of the
surfaces, When yvou have determined the
proper positions for these hooks, disjoir
the flying struts -from the lower wing
stubs and cement the hooks into place.
When the glue has hardened, engage the
hooks at the ends of the flving struts with
the ;noks in the wing, then once more
join the flying struts with the lower wing
stubs, putting a drop of cement at the
leading and trailing edges of the joints.

Cement each pant unit to its corre-
sponding lower wing stub so that the front
struts of the “V" braces anchor to the
front spar of the lower wing stub and
the rear struts of the “V" braces anchor
to the rear spars of the wing stub. Now
cover each pant frame with 1/64" thick
medium light balsa, then cover the unit
with blue tissue. Cement the bamboo
struts 1-L into place, after having painted
them silver.

The cylinders are made of 14" balsa
dowel with black thread wrapped and ce-
mented around it to simulate the cooling
fins. Cut these cylinders to size and ce-
ment them to the nose of the ship as
shown on Plate Z. The anti-drag ring

(Plate 5) is made of either balsa or a
light grade of cardboard. The cardhoard
is preferred in this case as it will bend
easily and symmetrically without crack-
ing, as the balsa would tend to do. After
vou have bent the ring to shape and ce-
mented the joint, put it around the cylin-
ders and see that it fits right. After
vou've checked the fit, dope some orange
tissue to the inside and outside of the
ring. This will both strengthen and deco-
rate it. Fit the ring over the cylinders
and cement it into place.



