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MODEL AEROPLANES OF 1911

plane surface has been reduced fully one half. One
great secret of success is in the cutting down of
weight. When your propeller has but half the work
to do, the length of the flight is, of course, greatly in-
creased.

Our amateur aviators are attacking one great prob-
lem of aviation which the pilots of man-carrying
crafts are perhaps neglecting. Model aeroplanes are
built to maintain their equilibrium in the air auto-
matically. They must not only rise from the ground,
prepared for a long flight, but must be contrived
to resist all manner of baffling air currents aloft.
Watch the successful model as it gains its altitude,
settles down to a horizontal flight, is perhaps
knocked off its course by a cross current, and steadies
itself with a graceful curve and proceeds on its
way.

All these problems must be anticipated. The young
aviator must ingeniously arrange his planes and ballast
in advance. The regular sky pilot, on the other hand,
meets the problems of the air as he encounters them,
by flexing his wings against disturbing currents or by
banking to maintain an even keel at a turn. If the
man-carrying airship had to be prepared to meet all
these problems before it left the ground, the problem
would be, of course, much more complicated.

~ In other words, if the motor of a large machine
were started and the aeroplane launched without a
pilot, would its chances of flight be as good, in pro-
portion to its size, as those of our best model aero-
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MODEL AEROPLANES OF 1911

likely to capsize, even under favorable conditions,
spoiling the flight, while a chance gust of wind would
knock it out of its course in spite of everything you
could do. To overcome this tendency, the surface of
the planes might be increased, but this added to the
weight of the model, thus cutting down the length of
the flights. The twin propellers cut at the root of the
problem. They balance the thrust, thus making the
flight even and stable. The planes may also be made
much smaller with a gain in weight which, in turn,
lengthens the flight,
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MODEL AEROPLANES

material cut six blocks, one-half an inch in length,
and set these at regular intervals along one side of
the strip. They may be glued or nailed in position,
or both. A small brad will hold them in place. In
working with such delicate material it will be well to
first drill the holes with a fine drill. Next fasten the
second strip above them, nailing and glueing as before.






























MODEL AEROPLANES

Cover it with a very thin cloth pulled tightly over the
frame, and glue or sew it in position. A small plane
may be covered only on the under side.

Excellent results are being obtained in England with
planes built up entirely of wire. If aluminum wire is
used, the weight of the wings is considerably cut down,
but even ordinary wire will be found lighter than
wood. For a plane thirty inches in width, or there-
abouts, the wire used should be at least one-sixteenth
of an inch in diameter, and should be soft enough to
bend easily and hold its position.

It will be found a good plan to plot out the exact
shape of your plane on a sheet of paper, and then bend
the wire over this outline. The ends may be fastened
together readily by binding tightly with fine wire, such
as florists use, and touching the joint with solder. Be
careful, of course, to keep the joint smooth. The
cross ribs of these metal frames may also be made of
wire. Bend the ends at right angles and attach to the
inner sides of the plane wijth fine wire, and touch all
the joints with solder.

There are several advantages in the metal planes.
It is a very simple matter to flex the plane by bending
the cross ribs and the ends upward to the desired
curve, much easier than when working with wood.
Such a frame will stand almost any amount of knock-
ing about without injury. A swift volplane to earth,
which would smash any ordinary wooden frame to
“ smithereens,” would have little effect on a model
plane. Such frames again are very easy to cover.
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PLANE CON STRUCTION

nal lines from this point to the two lower corners.
Next round off the broad angle formed by the two
lines and you will have a good curve to imitate in flex-
ing your planes. '
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MODEL AEROPLANES

necessary above the ground. Since it requires more
energy to drive a model aeroplane upward than along
a horizontal direction, this is obviously a waste of
energy.

If it is desired to fly the model as far as possible,
it must be kept close to the ground. In the case of
weight-lifting contests, the problem of altitude is, of
course, entirely different. Overwinding is even worse
than underwinding, since it shortens the life of the
motor.

Try out your aeroplane with ten strands on each
motor and increase them later. The motor, as pre-
viously explained, is formed by looping the rubber
strands loosely between the hooks, just as zephyr is
wound on a skein. Keep the strands very loose:and

I
(o- — —— o1 - ———o')
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A MEeTAL MoTOR ANCHORAGE.

fasten them to the hooks by tying with a strand of
rubber. In winding, do not turn the propeller after
the rubber has a double row of knots for its entire
length. Such a motor should take up from three hun-
dred to five hundred turns, perhaps more. Do not
keep the: elastic wound up too long before starting
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MODEL AEROPLANES

rubber cut in square strands. The strand used by the
English model builders is seldom more than one-six-
teenth of an inch square, while in America one-eighth
of an inch strand is commonly used.

Experiments have been made with a single strand
of rubber one-fourth of an inch square, but the results
have not been satisfactory. One theory is that the
corners of the square rubber tend to cut into one an-
other and quickly wear out, and that a perfectly round
strand would be the more efficient. At present there
are no such strands on the market. It is argued by
some that the square strand in twisting must be
turned on itself further than the flat strand, and is
therefore placed under an unnecessary strain. After
all, the advantage of one form over another is frac-
tional, and an extra strand added to the motor will
balance any possible defects.

Figures have been prepared giving the exact relation
of the size of rubber to the number of turns, although

——
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MODEL AEROPLANES

by winding the motor. If you care to fly your model
in circles or spirals, the simplest plan for influencing
its direction is to give different power to your pro-
pellers. It often happens that a model must be in a

(—j restricted place, perhaps a
straight-away flight is out of
the question.

@ The model may be deflected

to the right or left by the use
of vertical propellers, but they

require delicate adjustment, and

a gust of wind may destroy

their effect. By winding

w up one double the num-

' ber of turns of the other,

4 a circular flight is assured.

To gauge the diameter of the

circle merely alter the relation

of the number of turns. You

A Moror Anciomace.  wil] soon find that you can con-
trol the diameter of the circle with remarkable ac-
curacy.
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DIRECTIONAL CONTROL

This box-like form tends to confine the air and affords
increased support.

There is even an upward tendency from this pres-
sure of air. These planes are usually rectangular in
shape, the forward or entering edge being cut away
sharply. By mounting these planes on the skids, their
additional weight is practically nothing. Several in-
teresting applications of this principle are shown in the
accompanying illustrations of models.
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MODEL AEROPLANE DESIGNS

of each plane a series of three airelons each two by
five inches, fastening one at either end and the third
at the middle. Make the frames of the airelons of
a very light lath strip and wire them to the rear edge
in such a way that they may be swung up or down
through a small arc. At the outer ends of each of
the planes, attach semicircular tips, each with a base
of six inches and a radius of six inches. These may
be rounded off or cut away to sharp points as desired.
They should also be attached so that they may be
bent up or down and will hold their position. Mount
the model on some simple arrangement of reed skids,
so that it will be elevated at a very slight angle above
_the horizontal. The model complete should weigh
about eight ounces. Equipped with twin motors of
fourteen strands of one-sixteenth-inch rubber each,
the propellers should be turned about four hundred
times. A medium-pitch propeller will best serve your
purpose. .

In flying this model, bear in mind that the flight
will be directed in an opposite direction from the
angle of the airelons, or rudders, just as a boat an-
swers its helm. The wing tips should be bent up or
down until the flight is stable. The complete equip-
ment of airelons enable one to correct any defects in
proportion which are likely to be needed in models
built by beginners. '
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MODEL AEROPLANE DESIGNS

hooks. The rubber-strand motor consists of twenty
strands of strip rubber one-eighth of an inch broad.
A special preparation resembling cosmoline is used to
lubricate the rubber, thus increasing the number of
turns. The motor will take on one thousand turns
without undue strain.
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DESIGNING THE SKIDS

are carefully rounded, they will turn easily. To
mount them, drill a hole for the wire shaft or axle,
taking great care to have it pass through opposite
points of the sphere. The wire may then be bent
above it and attached to the skid. The celluloid turn-
ing on the wire axle produces practically no friction,
and the ball offers very little resistance to the air.
The balls are, of course, extremely light and add little
to the weight of the model.

By combining the skid and wheel form of support,
your model will gain the advantage of both these de-
vices. The general form of the Farman skid may be
followed. The skid in this case should be fairly heavy,
strong enough to hold its shape, although elastic
enough to take up a considerable shock. The sim-
plest plan is to connect the two skids by a cross piece,
and use this as the axle for two small wheels, mounted
on the outside of the skid. This plan enables the
aeroplane to rise with the minimum amount of resist-
ance and land at the end of a flight with protection.

In the collapsible skid we find one of the most inter-
esting novelties of the year. This ingenious mechan-
ism, which is very easy to adjust, and which is placed
under the front of the model on rising from the
ground, is drawn into a horizontal position extending
out before the machine and acts as a buffer, an aerial
cowcatcher. Any simple form of skid may be ad-
justed in this way. The upper end or ends are merely
fastened to the motor base so that they will swing
easily back and forth. From a point half way down

167






DESIGNING THE SKIDS

To start the machine, the propellers are wound up
in the usual way. It has been found that a model
would rise rather more quickly from the water than
from the land or within a few feet. As our photo-
graph shows, the pontoons leave a slight wake be-
hind them in the water. Once started to rise, how-
ever, the machine rapidly gains its elevation. One
advantage of the pontoon skid flying over the water
is the safety it insures on landing. At the end of
such a flight the model drops into the water, but with
little danger of breaking any of its parts. It will
be found interesting to experiment in mounting the
model loosely on pontoons, so that when it rises it
will leave them behind, thus doing away with the
increased load.
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MODEL AEROPLANES

several original features, the inventions of the builder.
Several of the most interesting models of the year
have been designed and built by Mr. W. S. Howell,
Jr., a very painstaking and intelligent student of
aeronautics. Mr. Howell has done much valuable
original work in building scientific gliders. One of
his gliders weighing nearly two pounds, has been
thrown for more than 600 feet measured in a straight
line, while the actual distance traversed was probably
two or three times this distance. The model is of
exquisite workmanship in every part. Mr. Howell is
the inventor of several devices for increasing the effi-
ciency of rubber-strand motors by reverse winding.






MODEL AEROPLANES

What then is the secret of the suddenly acquired
distance qualities? Evidently the difference lies in
the quality of the air the little ships navigate. It is
commonly said that the air indoors is dead as con-
trasted to the live air found out-of-doors. The varia-
tion in the quality and movement of the air forms a
very interesting study which no aviator can afford
to neglect. To the actual navigator of the air this
study is just as important as life and death, while to
the designer even of model aeroplanes it is of course
of vital importance, -

Although thé composition of the air and its be-
havior under various conditions has been the subject
of scientific examination for centuries,"it is only within
the past few years that it has been studied with the
idea of bringing it under control. The long painstak-
ing experiments of Langeley and Lilienthal, referred
to in the previous volume, for determining the re-
sistance of the air and its effect on the surface of the
aeroplane, opened a new field of scientific research.
Within the past few years, even months, the advance-
ment in our knowledge of the air has been greater, it
is safe to say, than in the previous century.

It is not generally realized by the laymen how rapid
has been the development of ‘ aerology,” nor how
practical are the results obtained. There have already
been established in Germany three scientifically
equipped stations for observing air conditions for the
benefit of aeronauts, just as the weather bureau ob-
serves weather conditions and informs ships at sea of
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MODEL. AEROPLANES

the difference 1n the pressure calls for siilfnf oranrpe-
Intinn om the part of the sky pilot.

Hw density varies again according to the termpera-
ture Lot an nvintor suddenly run into a bot or 2
voil abenit of wir and the pressure upon his plames
will inatuntly change.  ‘T'he effect of temperature mest
bo- tnbon it consideration by any one flying mwodel
atoplones  1omay happen that a draft of cool or of
b alr, by chmnging the pressure on the planes, will
ey o tendel nertoplane out of balance and mar an
vt wlae prennining flight. A difference of a few de-
frera ol femperature will often affect a very sensitive
toalel  'The only way to combat this is of course to
lnedlel yonit mmendel with the greatest possible stability.

s pesence of high buildings or other violent in-
rptinlition will ulso affect the density of the air and in
torn the pressiie exerted on the wings of an aero-
e Among aviators it is generally believed that a
prend dty dn one of the most dangerous possible ob-
Jeeta oy above,  In the case of New York with its
iy eky acapers, for instance, the danger is vastly
Invensed. Pven in the open country the presence of
n deep valley o1 other depression will so affect the
denzity o the ntmosphere that an aeroplane is likely
to I dhawn down from its course.  These areas are
Enown anwnge aviators as *“ pockets,” and are often
large enouph to swallow up a large man-carrying
cralt, at tomes with disastrous effects.  The chance of
your model acroplane ranning into such a pocket is
of comse considerable,
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MODEL AEROPLANES
support on planes which are no wider than ordinary

window blinds.

There 15 an immense difference of opinion again as
regards skin friction. Some writers believe the air has
a tendency to stick to certain materials more than to
others, and that this difference is so great as to mate-
rially retard some machines in their passage through
the air. A complicate series of tables has been
worked out in great detail to show the exact amount
of this friction on various bodies. Some aviators go
tu great pains to make every part of their aeroplanes
as slippery as possible. This is done by polishing
the surfaces exposed to the air and in some cases en-
closing the foreward part of the aeroplane, like a ship's
prow, to diminish friction.

On the other hand we find some of the greatest
authorities on aviation disregarding this question al-
most entirely. In the Wright machines, for instance,
the surface of the wings is usually left comparatively
rough, and the sticks and wires are placed without any
attention to diminishing friction. This is true as well
of the Delegrange, Voison and Farman machines.
Still other aviators design every detail of their ma-
chines to cut down this so-called skin friction. The
uprights, for instance, are made clliptical in shape, with
the sharp edges turned forward so that they will cut
their way the more smoothly through the air.

Several interesting attempts have been made to de-
sign a prow for an aeroplane which will cut the air
with the least possible amount of friction. It is no-
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MODEL AEROPLANES

movements of the balloons are then carefully observed -
at various altitudes until they are lost. These observa-

tions are then telegraphed to the central station at

Lindenberg and sent out much the same as the regular

weather forecast.
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CHAPTER XVI

RULES FOR CONDUCTING MODEL AERO-
PLANE CONTESTS

PREPARED BY THE WEST SIDE YOUNG MEN’S CHRISTIAN
ASSOCIATION, NEW YORK.

GENERAL RULES AND CONDITIONS FOR IQII.

1. These General Rules and Conditions shall apply
to the events conducted by the West Side Y. M. C. A.

2. Each and every contestant for a prize shall accept
without reservation the conditions laid down by the
West Side Y. M. C. A. and shall abide by the decision
of the referee. Each contestant must register his
name, age and address before the event.

(a) All contestants in Class “ A ” must be 18 years
of age or over.

(b) All contestant in Class “ B " must be under 18
years.

3. Every machine competing must be made by the
operator (no toys admitted), and it must be built
along practical lines, that is, a model from which a
practical man-carrying machine can be built.

4. The Committce shall have the right to reject any
entry, the rejection of which they deem advisable.
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MODEL AEROPLANES

ART. IV

Liabilities. The Board of Governors shall have no
power to make the Club liable for any debts exceed-
ing in total the amount of five dollars, unless author-
ized to do so by a recorded vote of a meeting of the
Club.

ART. V
Meetings of the Board of Governors. The Board

of Governors shall hold regular meetings on the last
Saturday of each month.

ART. VI

Non-Attendance at Governors’ Meetings. A mem-
ber of the Board of Governors who, without satisfac-
tory explanation, shall fail to attend two consecutive
meetings of that body, shall be deemed to have re-
signed. :

ART. VII

Colors. The Club colors are Sky Blue and Red.

ART. VIII

Arrears. A member one month in arrears shall not

have a vote at the meetings, nor hold office in the
Club.

ART, IX:

Order of Business.
1. Reading of Business.
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BY-LAWS

2. Reports of Officers and Committees.
3. Unfinished Business.

4. Election of Officers.

5. New Business.
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