|

Fiip. 2 —tieim
The fuselnge of the misnoplanc shown ot Fig. |

wocnd-work 1s bangbon,

The main spar &
should he made from speace or mahoyany ;. th remainder of the

A

"Moilel Aeroplanes

driven

S

Fig. 3
Bamboo strips may be bent to shape,
after being steamed, by binding them
to a curved piece of weod as shown
aboue,

Jfour or five

Fig. &
A prapeller bracket, E,

.. Fig. 4
Sliding bands of wire for the
Juselage are made

X Fig. 6
Erght 11bs of bamboo or spruce—steamed to the

by wiapping
strands around a
piece of wood and then soi-
dering them together,
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Fig. 8 —left
Piano wire is
all that is nee-
essary for the
framework of
the tail plane.

Fig. 9 left
The rudder framework
is also made froem piane
wire ; the lawer cnd
forms the tail skid.

ALL THE SKETCHES ON THIS
PLATE ARE FULLY EXPLAINED IN
THE ACCOMPANYINC ARTICLE

Fig. 1
One of the best forms of model aeraptane
(@) ror theveginneris that shown nbove. This
type can easily be teaken to picces and
packed in a naraw, flat box

Fig. 14
A hook to hold the rub
ber strands at the tasl
end s
through

main spar as shown

left

made

Fig. 11

Details  and  dimensions of the chassis.
angle at which the upper purt
from tha lawer is one of 30°

Fig. 15—below _

For an aeroplane driven by twin
propellers, a main spar as shown here
will prove the most effective.
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7 Fig. 12

The propeller may be
carvad from the sofid
or from glued fuyers
of wood, as shown.

Fig. 16
Framework for planss meay
be made from piano wire i
nlace of wood ; the .wire is
shaped on a board by nuils,

shown,
saldered on.

Fry. 10 above
chassis is made
from iron  or brass
wire ! the small wheels
can be  made  from
wooden dises.
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(ERTAIN amount of skill is required in - the
construction of model aeroplanes, but all
the work can be done with a few tools.

There is considerable scope for experimenting, and
it may be noted that many of the well-known
makers of the high-powered acroplanes of the present
time were enthugiastic model acroplane makers in
their younger days.

Before attempting the construction of any form
of model aeroplane it is advisable to have a clear
understanding of the simple prineiples which govern
the flight of acroplancs. Those who have flown
kites will have realised that they are heavier than
air, and that it is the pressure of the wind which
causes them to rise, and that the pull of the string
causes them to remain in the air. The inclination
of a kite is an important factor in its fight, and for
every kite there is a particular inelination, mllncl
the angle of incidence; generally, this angle is
found by experiment.

A somewhat sinular effect 1s seen in the flicht
of an aeroplane, bhut instead of allowing the pressure
of the wind to lft the nﬂrm:hme——h\ continually
pushing it back against the restraining effect of a
--bt.ri.ﬂ"-’ as in a kite—a propeller is used to push the
plhum, or planes, against the wind; by altering the
angle of mecidence, upward, level, and downward
flights are possible. The area of the surface of an
acroplane and the angle of its inclination to the air
depends mainly on the speed at which it 18 driven,
and, as a general rule, the higher the speed the smaller

The making and flying of model aeroplanes is one of the
least expensive and most fascinating forms of model making.
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the area and the angle of ineidenee. This is not an
acourate theory, but it is sulficient for the model
maker to begin with.

It is wcnﬁnlwtl that the aeroplane must of
necessity be heavier than air, and that the heavier
it is the greater the power required to drive it
through the air. In model acroplanes, the motive
power is limited to either a steam plant driven by
superheated steam, a compressed air plant, or a
simple clastic motor. The first two are expensive
to make and require large models to carry them ;
the clastic motor is light, inexpensive, casily re-
newed, and quite effective for short distances. As
it is impossible to avoid aceidents which may
damage parts of the model, it 1s much the better
plan to use a form of construction and a power
plant which is easily renewed at a minimum of
cost and time.

One of the best forms of model aeroplane for the
beginner is the monoplane, illustrated at Fig. 1 on the
accompanying plate ; all the material for its con-
struction is readily obtainable, and the parts are
detachable hu’r’h-::zf-nﬂ} to render the model portable ;
it can be packed in a flat box measuring 27 in. by
8in. by 17 in.

The main advantage of this particular design is
that duplicate parts can be carried, so that in thc
event of breakage, flying experiments need not be
interrupted. Exact measurements are given of each
detail and, in addition, suggestions for experiment-
ing in the {:Unsl.ructwn of the essential parts of model
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acroplanes will be outlined. These parts are the plane,
fuselage or framework, chassis or carriage, rudder,
propeller and motor.

The best part to begin with is the fuselage, shown
separately at Fig. 2. The main spar, A, is made from
a 24-in. len=rth of selected spruce or mahommv
It must be free from knots, and quite straight in
the grain. First of all, plane it to } in. square, and,
at a distance of 4 in., taper one end to 4 in., uﬁin;._{
the plane on one side only. A strip of fine glasspaper
should be stretched across a small block of square-
section wood, and rubbed along cach side of the

spar, from one end to the other, in order to make it
quite smooth.

The spring underncath at B, and the skid at C,
are made from bamboo, and in order to provide the
maferial a 21-in. length of fairly large diameter
bamboo should be split and planed down to } in.
by & in., and a 9-in. length planed down tn the
same width but a little thicker. One end of cach
of these pieces should be tapered to a fine edge from
about § in, from the end.

The next step is to bend the ends of the bamboo
strips. This 1s done by holding them in front of the

spout of a kettle when the water is boiling ; the steam

will soften the wood, and then it should be tied to
pieces of wood shaped to a sharper curve than
actually needed, to allow for the natural juclination
of the wood to resume its original shape. This is
shown at Fig, 3.

The bamboo is now rubbed over with fine glass-
paper. The bamboo, as well as the spar, should be
coated with size, hrrh!.h: rubbed down again when
dry, and again sized. After the second coat of size
has dried, Tub lightly with some used glasspaper
and then coat with shellac varnish ; this is made by
dissolving shellae in methylated spirit.  French
polish can be used instead, if it can be obtained.

Two sliding bands, D, made of wire, are now
slipped on the spar. The method of forming the bands
is to wrap two or three strands of some fairly fine
wire—about No. 20 8.W.G.—around a {4 in. by
+ In. strip of wood, and then solder them close to-
gether, as at Fig. 4

Next, prepare the propeller bracket, E, from a

2 in. by } in. strip of hard brass, about No. 18
S.W.G. The ends are rounded and drilled with a
No. 18 gauge hole, and then bent as at Fig. 5. An
angle piece, 1* 1} in. by } in., is cut from a strip of
tin and bent to the angle formed by the curved
piece B and the strut A.

The several parts of the fuselage can now be
bound together, using strong linen thread or fine
twine. First bind up the skid, C, to the spring length,
B theend of the skid should be 141 in. from the end
of the length B, and bound for a distance of 1} in.

B4

Rub some seccotine on the thread as it is wrapped,
and pull the end of the thread through the last
two strands when finished. 'The long end of the B
length should now be bound to the t aporod end of
the strut A, beginning 4} in. from the end and con-
tinuing with see Lotmod thread for about § in.
The lonfr side of the propeller bracket, E, should be
attached to the end of the spar with a fine brad ;
the angle picce, F, should be bound § in. from the
end of B and then bound tightly to 1hr3 spar, leaving
about } in. of the latter exposed. The distance
between the hole in the top of the propeller bracket
and the lowest portion of the curve of the skid
should be 4 in. The fuselage is now placed on one
side.

For the framework of the main plane it will be
necessary to prepare two 22-in. and two 9-in.
lengths of bamboo or spruee, planed to } in. by
% ., and cight Hl-in. lengths, the same width and

a trifle thnmvr The latter | pieces should be steamed
(uld bent to the shape shown at Fig. 6; the highest
point of the rise should be 1§ in. from one end and
4 in. high. When ready, mark off § in, from the front
of each piece and then set out the front spar of the
plane to a length of 21 in., leaving } in. waste at
cach end. Next mark off 2} in., '*' in., and 7% in.
from the $-in. marks cach suit,, t}wn attach, first
with scceotine and then with a fine brad, a bent
rib at each mark. As the brads must go right
through the two picces of wood, the nailing should
be done on a piece of waste wmul over a small hole.

The next long spar should be marked ofl in the
same way and placed on top of the ribs, the inside
distance between the two being 2in. The joints
are glued and nailed in the same way as before.
The two short spars are fasteued on the end ribs,
to give a total width of 4in., and on the last inner
rib to give a width of 4} in., as at Fig. 7.

The projecting ends of all the brads should be
nipped oft close to the wood with a pair of pliers or
sharp pincers and then lightly tapped with a
hammer, the head of each brad being placed on
another hammer head or on the edge of a flat iron.
The projecting ends of the spars and ribs should be
cut off with a sharp chisel and rubbed over with a
piece of glasspaper to remove any roughness, At
this stage, the centre of the two main spars should
be steamed and the sides bent upwards so that the
ends are 2 in. higher than the eentre,

The centre rib is made from a 6 1. length of } in.
by 4 in. bamboo, tapered to a thin Nlde from
1. at each end, and should he bound with thread
tn the two spars to projeet 1} in. in [ront.

The framework of the main plane, now complete,
should be covered with fabric. This material, already
proofed, can be obtained from several firms who
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Two model aeroplane enthusiasts about to lannch their craft. The model in the foreground is driven by compressed air ; the other derives

its motive power from twisted elastic.

specialise in materials for modol makers, but it is
casily prepared from Jap silk coated with a solution
made by dissolving shredded celluloid in amyl-
acetate. Sufficient celluloid should be added to the
liquid to form a thin, cream-like consistency, when
it can be applied to the silk, when attached, with a
brush. An alternative method of proofing is to
dilute ordinary rubber solution so that it runs easily
from a brush. The fabrie should be cut with about
fin. to spare on all sides, the spars and ribs
which come into contact with the fabric should be
coated thinly with scecotine, and then the material
ig stretched over the top and the surplus pressed
down on the under-gurface. The proofling solution,
if required, should be applied when the fabric is
quite dry.

The rudder and the tail plane should be made
next; they are both covered with proofed {abric
similar to the main plane, but constructed with
wire frames. The best material is piano wire ;
No. 20 B.W.G. will be quite stout enough, Short
lengths of piano wire are readily obtained from any
piano repairer and most piano tuners ; it s in coils.
and, in using it, the main thing to remember is to
avoid twisting it when bending. The plane 18 made

HB

from two lengths of wire, one cut to a length of
20 in. and the other to 8% in. The long length should
be allowed to spring out and lie naturally on the
table, the centre is measured and held with a pair
of round-nose pliers and the two halves bent in-
wards ; the amount can be gauged from theé plan
view at Fig. 8. At a distance of 3% in., the pliers
are used again to form another bend each side ;
this ghould give a width across of 7in. The next
bend is 2% in. away, and should bring the two ends
together. The remaining length is held in the
centre, with flat-nose pliers if possible, and the two
portions each side bent parallel.

The top portion of the large frame, together with
the two ends, should be cleaned quite bright with
emery cloth; a short distance at the top and
bottom of the short picce is also cleaned in the same
way, and then the two parts are bound together
with flower wire similar to that used by florists.
The bound joints are now soldered, remembering to
coat the joints with flux. The frame should be
perfectly flat; the slightest curve will spoil the
accuracy of the plane. The frame i3 now
covered with fabrie, at least } in. being allowed
for overlapping on the other side, but care

De6 #
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A model with a closed fuselage ; this sketch shounld be helptul to an enthusiast who wishes to experiment with different types of aircraft.

should be taken to avoid an excess of seccotine.

The rudder, as at Fig, 9, is made from piano wite
of the same gange as the tail plane, a length of 15 in.
being required.  One end is bent over to form a
frame, with a length of 44 in. and a total widtli of
2m. This is doue by first bending § in. at one cnd
at right angles, and binding it to the lower portion
at a distance of 4} in. from the other end and
soldering the join. The single end is bent to form
a twil skid. The upper portion is covered with
fabric as in the tail plane,

The chassis, as shown at Fig. 10, is made of two
thicknesses of iron or brass wire ; one piece is 73 in.,
cut from No. 15 gauge, and the other 14 in., cut
from No. 1T gauge. The thicker piece is bent to the
shape and dimensions shown at A of Fig. 11, using
flat-nose pliers, and the thinner one is shaped as at
B. The two portions are now bound together at
the ends with flower wire as at (', and bent outwards
fo the angle indicated at D, which is about 309,
Taking care not to alter the angle, the joints should
be soldered with a small washer close up to the wire

biding.  Two small wheels—of metal if casily
obtainable, but 1}-in. dises of }-in. or &-in.

wood will answer, especially if they can be shaped
ou a lathe —should be slipped on the projecting
ends 1 small washers are fitted and secured with a
touch of solder.

There are several methods of making a propeller,
either by steaming and bending, by glueing thin
strips and shaping, or by carving from the solid.
For this particalar model, the carved propeller is
the most cfficient, and, if worked from glued-up
layers, is not difficult to make. The diameter of the
propeller 1s 8 in., the centre width is 4in., and the
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widest part of the blades 11 in. In order to realise
the construction of the carved propeller, first
imagine a block of wood, 8 in. by 11in. by 1in., as
at A, Fig. 12, the diagonal lines being roughly the
shape of the carving as shown at B. With the
built-up propeller shown at (0, part of the shaping
i8 done, and it is a simple stage to the roughing
at D,

The first thing is te prepare four strips of wood,
planed perfectly on both surfaces to 8} in. by 2 in.
by § in. Next drill a No. 15 gauge hole through the
centre of each piece, and then provide a short
bicycle spoke ; saw or file ofl the end of the nipple,
as at A of Fig. 13, and cut off a portion of the
remainder as at B, Serew the latter on as far as it
will go, as at C, so as to leave at least 3 in. of
thread.

The four strips of wood are now coated with
seccotine as thinly as possible and then threaded
on the end of the spoke, the detached end of the
nipple at B being screwed on tightly. The pieces
of wood are now spread as shown at €, Fig. 12, to
give a width, between parallel lines, of 1}in. To
make quite sure that all the surfaces are in perfect
contact, two small G eramps should be applied each
side, about a third of the way from the end, and
left on until the seccotine has had plenty of time to
set hard. A rasp is the best tool for shaping the
sides, the finishing can be done with a half-round
file followed by glasspaper ; but a few preliminary
cuts can be made with a sharp poeket-knife and the
finishing done with a file, instead of first using a
rasp.  The propeller should be coated with shellac
varnish, rubbed down with used glasspaper, and
again varnished to ensure a smooth surface. The



spoke is cut off to 2} in. and the end bent to hook
shape—see Fig. 13—with a pair of round-nose pliers,
but it will be as well to fit on a domed washer or a
small bead first to act as a bearing.

The various parts of the model are now asserabled.
First drill a hole to take a rubber hook, made as
at A, Fig. 14, from some No. 17 or 18 gauge wire,
4% in. from the end of the spar. Push the end
of the wire through the hole, bend it twice as
shown in the section at B, and tap it into the
underside of the spar. At a distance of 4§ in.
from the end, drill a hole to take the end of the
rudder wire, push the latter through and then give
the two pieces of metal a touch of solder where
they cross each other, first wrapping some flower
wire diagonally across.

The chassis is now fitted in position, s shallow
slot being sawn across the front of the main spar,
just under the propeller bracket. The upper
portion of the chassis fits in this slot and the lower
portion is clipped by the two lengths of bamboo
underneath the spar. Two small rubber bands are
used to attach the tail plane to the tapered end of
the spar and the main plane is attached by the
two metal bands-—1), of Fig. 2—already in place.
It is impossible to give the exact position of the
main plane, so much depends on the weight of the
materials used, but for an approximate position for
a trial flight fix the front of the plane 61 in. from
the propeller bracket,
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experimental model which exhibited astounding powers of fiying bachkwards !
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The elastic motor consists of four to six strands
of pood-quality strip rubber. Square scction
rubber is sold for use with model acroplanes, but
the thin strip, abont } in. or more wide, is much
more satisfactory in use. In order to prolong the
life of the strip, the fixed hook and the propeller
hook should be covered with valve rubber. In
winding up, turn the propeller anti-clockwise, and
continue until the strands of rubber appear to be
knotted up and it is difficult to twrn any more.
A short length of wire slipped through the propeller
ook will prevent the elastic unwinding until ready
for a flight.

A level piece of asphalt is a good starting-ground :
short grass will do, but the position should be
fairly open. Do not attempt to fly the model on a
very windy day, but a shght breeze will not matter.
Point the model against what breeze there is
and then let the propeller go. [f the plane has been
properly balanced, the model should rise steadily
from the ground and mount to a good height.
When the motive power has expended itself, the
model should glide gracefully to the ground. A
model that rises up at a sharp angle and comes
down almost vertically is too heavily weighted in
front. The remedy is to move the main plane further
away from the propeller.

A few trial flights will soon give the best position
for the plane. When it is found, mark the side of
the main spar so that the plane can be correctly

:
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placed before each fiight.

Having made a few suecess-
ful flights with a single pro-
peller, the keen model-maker
will naturally wish to experi-
ment with twin propellers.
The following suggestions are
intended to guide the model-
maker along the right lines,
rather than lay down definite

_ The advantages of fitting
3 twin propellers are soon evi-
dent ; in the first place, they
tend to give greater stability
to the model, {for there 18
always a tendency for a single-
propeller model to 1ly to one
side, and in the second, greater
speed and longer flights are
possible. It should be noted

rules.

The fitting of twin pro-
pellers involves additions to
the fuselage and an alteration
of the position of the main
plane. Having carried this out, {urther experiments
can be made with a Jarger main and tail plane.
The most suitable method of fitting two propellers
1s to make a cross-bar to attach to the end of the
main spar and to strengthen it by means of
struts, as at Fig. 15, The method of construe-
tion is similar to that used in securing the spring
under-part, suitable angle pieces being made
from brass for the end of the spar and from thin
tin for the struts, the binding being done as before.
The propeller bearings can be made from short
lengths of brass bound to the ends of the erogs-bar.
The rear rubber hooks can be made of one length,
passed through a hole in the spar and then bent
with round-nose pliers,

The best efficiency in propeller design, when two
propellers are used, is obtained by making their
combined diameters equal to the effective span of
the main plane, but as a considerable amount of
power would be used up in dyiving 11 in. propellers
it will be as well to try two 8 in. or 9 in. diameters
to begin with. 1t is generally better to have smaller
propellers with a coarse pitch, than large ones with
a fine pitch, and for model work it is usual to have
a pitch from two and a half to three times the
diameter,

This means that in one revolution, the propeller
—which is a form of screw—would move a distance
equal to two and a half to three times the diameter
~—that is, theoretically ; but, practically, the piteh is
concerned with pulling or driving power only. Ifa
propeller is carved from a block of wood 9 in. by
L in. by 1 in,, it would have a coavser pitch than
one carved from a block 9 in. by 1 in. by § in. The
lirst one would cover a greater distance if allowed
to follow its own path, than the second ; and, when
revolving, the first one would have a greater thrust
or pulling power in one revolution than the second.
Other considerations come into the problem of
propeller design, but they need not be seriously
considered at this stage.

This photograph is of M. Louis Bleriot's monoplane in
which he Hew across the English channel in 1909,
Note its resemblanoce to the model illustrated on page 66.

that the propellers must
revolve in opposite direetions,
and eare should be taken to
make them in pairs.

It is not possible to make
much advance in the provision of motive power.
Considerable experimenting has been carried out
with geared elastic motors, but experience has
proved that the extra friction caused through the
cogged wheels and the weight of the wheels
themselves prevents an increase of power. It has
been found that lubricating the strands of rubber
with soft soap inereascs the efficieney for a time,
but the cficet of the soap is to shorten the life of
the rubber. Much depends on the qualiby of the
rubber; the best para strip will give good service
for a long time.

Various methods have been suggested to over-
come the tediousness of winding up the propellers
by hand. One of the best appliances for rapid
winding can be made from the ordinary egg-beater
which is fitted with o geared wheel, The ends are
cut off and a wire clip substituted, the latter being
shaped to fit on the centre or boss of the propeller.

In making planes, it is not cssential to use wood
for the framework, piano wire is quite suitable—but
some skill is required when nsing it for large planes.
Wire framework should be shaped on a board, care
being taken not to twist the wire. If the shape is
drawn out full size, and nails are driven in at
intervals, as shown at Fig. 16, it will not be difficult
to run the wire round and to solder on the required
ribs. Bxtra strength can be given to large planes,
made cither of wood or wire, by diagonal struts of
linen thread or flower wire.

Biplane models are not difficult to make, but
care is needed in placing struts between the two
planes to give rigidity. A popular form of biplane
can be made with a bamboo framework on the lines
suggested at Fig. 17, but a dounble framework is
cssential. The extra weight of the {ramework is
compensated by the increased lifting surface of the
plane, but it will be necessary to fit a fairly large
tail plane.

There is unlimited scope for experimenting in
connection with model aeroplane construction, but a



certain amount of data should be collected from
previous successful models and flight, observances.

Model construetion of any kind cannot be carried
out entirely by rule-of-thumb methods ; there are
certain rules and regnlations that must be followed
and, as well, the model-maker should know some-
thing about the weight and strength of the materials
that are available.

The first consideration is the shape and size of the
main plane, the second is the size of the propellers,
and the third, the shape and strength of the frame.
If the main plane is large in arca, the construction
must be sufliciently strong to resist damage, but it
must he as light as possible ; the propeller or propeliers
must be fairly large and be attached to sufficient
rubber to drive them; the approximate weight
should be determined ; the framework must be of
sufficient length to allow for the elevating or tail
plane, and be strong enongh to stand up to the
strain of the elastic motor when fully wound.

As the lifting power of an aeroplane depends on
both speed and area, the approximate weight of the
materials used in the construction forms an im-
portant factor in design. Asa rule, a comparatively
narrow plane, travelling at a high speed, will carry
the game weight as a larger plane moving at a slow
speed, but for a model for ordinary
flying, the supporting surface should be
able to lift at least six ounces
per square foot of snrface. The
area of the clevating or
tail plane can be neglected
as far as the lifting or
weight-bearing capacity of
the main plane is con-
cerned, but it should not
weigh more than about one-
eighth of the large plane.

When the area of the
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A speedy-looking monoplane driven by compressed sir. The cylinder is lying along the fuselage,
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main plane is known, and the approximate weight
that it can lift worked ont, the total weight of the
materials can be determined.

For example—supposing that it is desided to
make a main plane with a span of 30 in. and a depth
from front to back averaging 4 in., the area of the
plane—120 sq. in.—would allow of 5 oz for the
materials. For certain materials, such as rubber,
fabric, wire, ele., the limit of sveight would be known,
but the weight of the remainder of the materials
for the construetion of the framework and the pro-
pellers wonld have to be very cavefully proportioned
so as to give the greatest stability for the lowest
weight.  On the other hand, the area of the main
plane could be determined alter the whole of the
framework, propellers, cte., have been constructed
and weighod.,

For the framework of model aevoplanes there are
several kinds of snitable wood.  Those in ordinary
use are yellow pine, spruce, cedar, mahogany, bireh,
American yew, ash and beech, The average weight
in pounds per cubic foot varies from 28 for vellow
pine to 50 for beech, but it is olten possible to obtain
extra-light specimens. Bamboo varies very mueh in
weight, but it averages about 40 when prepared in
suitable strips.

In addition to the weight of the wood,
it is important to know something about
the strength as well; the strength is
usually in inverse ratio to the weight.
Beech is very much stronger than yellow
pine, and as a rule it is necessary in a
large framework to use diagonal bracing
wires when cither pine or spruce is used,
and if the weight of the bracing wires
amounts to more than the difierence be-
tween a light and a heavy wood, the
designer must take this into consideration.




