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COMMERCIAL -AIRPLANES AMD SEAPLANES.*
By Etlenne Royer.

Commerclal Alr¥planes:. - -
The ease with whioh commercial airplanes are cpergted when

dus to a well-marked route with special stations, makes 1t possi-
ble to give them quite large dimenslons. MNonoplanes with spané
of 83.03 ft. to 98.4 ft. seem well sulited to this purpose.

The thick wing should be exclusively employed. It should
be very thick near the fuselage and iIn the vlioinlty of the en-
gines, so as to include all projections cepable of ocausing para-
site resistance. It should taper gradually toward the ends, in
order to celiminate useless welght. In a word, it should be of
the Junkers type.

The great disadvantage of a "glant" monoplane 1s thé exoesa-
ive length of its fuselage, which makes landing d4iffioult. The
fuselage of a monoplane absorbs a large part of the fimneness
which this kind of airplane possesses in comparison witkh a bi-
plane. In fact, for equal wing surfaces, the fineness ls twloce
as great in a monoplans as 1n a biplane.

Tke length of the fuselage of a monoplane rmst be reduced
nearly one-half, in order to give it the same maneuverabillty as
that of a biplane. A triple advantage of reduction in welght,
bulk and Op (coeffiolent of drag) is also obtained.

Existing wing seotilons, unfortunatély, do not make 1t possi-

ble to reduce the distance between the elevator and the center of

"* From "Premler Congres Intermational de la Navigation Aerienne,"
Parie, November, 1931, Vol. II.
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gravity, on acoount of the instability produced by the shifting
of {he oentar of thruat. . . _

In the near future, wing seotions will be so designed for
for the purpose of obtalning greater stability, as to cause the
coanter of pressure to ﬁove further away from tas leading edgs of
the wing, when the angle of attack or the speed is increasad,
and vice versa, and it will-then be eaey to reduoce the size of
the fuselage by means of these "auto-stable" wing seotlions.

The type recommended, tkerefore, for ocommercial use 1s the
monoplane with very thick tapering auto-stable wings and short
fuselage (about 1/3 of the span).

The commercial airplane with large-carrying capacity should..
have special wings of the "Allula" type, with a very great 0Oy,
(coefficient of 1ift), so as not to exoceed the practically realiz-
able span of 83,03 f+t. to 98.4 ft.

c T S es.

The diffioulty of alighting on water, due to the waves, ne-
cessitates a minimum span and leads us to the nmltiplane.

The size of the fuselage must likewise be reduced in accord
with the prinociples just lald down for moncplanes and with the
remark of Moulllard: "Bea birds always héve small talls." We
can then dispense with the enormous "dolphin talls" whlch now
handicap our seaplanes. It will be necessary to resort to auto-

stable wing sections.



On account of the interaction of the wings, a triplane prob-
1y kas the largest number shat can be advantageously employed.
‘ The Dornier type of airplane wilth 1ts small lower plane, seems
well adapted. The monoplene, unless of small span, will remain
a land girplane.

ZIhin Wings.

Sinoce commercial alrplanes and seaplanes are designed to
have considerable carrying oqpéoity and speed, 1t 1s necessary to
consider the strength of the materials and to adopt the wing seo-
tions accordingly. The thin wing with a thickness of only 4 to
5% of the chord, as employed at the beginning of the war, can no
longer be used, especiaily on monoplanes.

Tﬁe thin wing, as recently improved (e.g. Gdttingen wing seo-
tion No. 443 of 6.6% thickness) can give, in a wind tunnel, re~
sults equilvalent to those obtained with an excellent thick wing,
but on a full-sized airplane the brace-wires appreclably diminish
its efflolency.

The main advantages of the thin wing lie in its simple and
economlical oconstruction (eppeoially when made of wood) and in its
consequent avallability for experimental purposes.

When construocted on a large scale, for comme roial airplamnes,
thg aerodynamio auper;qritg of the thick wings and thelr coeffi-
clent of safety wlill cause fhe abandonment of thin wings. )

Bi-convex wing seotions have glven surprising results ln the

ratter of fineness., Thelr small coeffioclent of 11ft unsults thex
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however, for oommerocial aviation.

Thiok Wipgs.

¥hen the thicknese of & wing exceeds 10% of its chord, it is .
called a "thick" wing; above 30%, a "very thici" wing. The thiok-
ness. of a wing 1s very important fr&p the aerodynaml¢ polnt of
view. At the present time, the thick wing of about 13% is consid-
ered superior to all others.

According to Prof. Prandtl's experiments on the produot VL,
some wing sections show a gain in C; at large angles of attack,
others a slight loss and 8tlll others remein stationary, whille
all wing seotions show an improvement in Op,

These two points need to be cleared up, in order to solve
the problem and asslgn values not only to this class of wings-but
also to each particular wing section.

The test on the moving car is the indispensable complement
of the tunnel test. If we do not have the results of the former
test, we cannot accurately calculate the results for a regular
alrplane slmply from the data of the tunnel test.

It 1s safe to say, however, that thick wings may have a fine-_
ness equal to that of the best thin wings. Tﬁey also have the
advantage of possessing a higher coefficlent of 1lift, whioch makes
possible a greater load per square meter. . They also enable a
greater range in tpa angles of attack and, lastly, since their

maximum O is extremely high, they offer very great safety 1n
landing and afford a higher "ceiling.™




Tests on full-sized airplenes, as also on the "dynamometrio
car," enable the determination of the real properties of thlck

. wings, properties which, thus ‘fér, the laboratory has alone dis-

olosed.
Metal eopstruotion. )

In all alrplanes uﬁdergoing tests and which have not been
suffiolently improved, the "mixed oconstruction" will be employed.
When an alrplane has stood 1ts tests and is ready for quantity'
production, "metal construotion" alone should be used.

Cases can be cited of new alrplane ocells, from a very large
Eueopsan factory, in which the spruce wing spars became unglued
for a dlstance of more than 1.5 m. Wood can-no longer be used in
airpianea, but only metal and light alloys.

Many difficult problems still remalin to be solved, in order
to render all-metal construction practioable, namely: the kind of
metal; manner of assembling and shape of parts for absorbing vi-
bratlions and effectively withstanding molecular ohanges and oxi-
dation. |

‘ Some constructors make metal alrplanes by stamping ribs out
of thin sheet aluminum. It is oconceived tha% the metamorphosis
camot easlly take place without a transitional stage. This
stage would render it possible to compare two airplanes of the
same type and wing section: one of wood, the other of metal.
S8hould the comparison be unfavorable to the metal airplane, 1t
would be necessary to change the wing gection and not the method




-6 -

of oonstruction, since the retal wing must be thiock enough to ab-

gorb the vibrations antirsly and be relatively very light.

Covering.

Gloth, where now used without suprort, can be definltely- . -
eliminsted., Plywood, covered with cloth, would be preferable.

Its weight per square meter 1s, however, rather high and 1t is af-
fected by the weather.

Light metal is the only remaining material. For sa.vi'ng
welght, it can be used in very thin open-work skeets, -sufflcient-
ly thick (about 1 mm) to prevent distortion and to give shape to
" the wings. Thin sheets of light metal (only a few hundredths of

a millimeter thick) can form the final ocovering. These can be
secured to the frame by spot welding.

Translated by the National Advisory Committee for Aeronautics.
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