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To all whom it may concern: ‘

Be it known that I, Varoemar CrRONSTEDT,
a subject of the King of Sweden, residing at
27 Highland. Avenue, Lansdowne, in the
county of Delaware and State of Pennsyl-
vania, have invented certain new and useful
Improvements in Aerofoils, of which the
following is a specification, reference being
had therein to the accompanying drawing. -

This inveation relates to an aerofoil for

" airplanes and the like, and more particu-
larly to a wing structure for an airplane.

The load supporting capacity, or “lift,”
of an aerofoil 1s partly dependent upon the
shape.thereof and the object to be atiained
in aerofoil design is & maximum of lift and
a minimum of reSistance to forward move-
ment, commonly known as “drag” At a
given speed the action of the air stream
upon the convex-concave.aerofoil, as now
generally used, is suchi as to impart to the
same a high lift and also a high drag. On
the other hand an aerofoil which is convexo-
convex in cross sectiorn with its maximum
diameter near the lower surface thereof
will have a low drag and a correspondingly
low lift and will, therefore, require an air
flow of higher speed in order to attain and
maintain the desired lift. Neither construec-
tion is practical for commercial airplane
work. ,

The purpose of the-present invention is to
provide an aerofoil which will combine
within itself the desirable characteristics of
both the above mentioned types, thus pro-
ducing an serofoil h&vin&ra relatively high
lift and a relatively low . ‘ :

A further object of the invention is to

' provide such an aerofoil which will be sim-

gle in its construction and of a strong, dura-
ble character. .

In the accompanying drawings Fig. 1is a
front elevation of a monoplane embodying
my invention; Figs. 2, 3, 4 and 5 are dia-
grammatical views of a portion of the aero-

oil and Fig. 2 shows a portion of the aero-
foil in perspective; Fig. 3 is a section taken
on the line 3—3 of Fig. 2; Fig. 41s a section
taken on the line 4—4 of Fig. 2; and Fig. 5
is a section taken on the line 5—b5 of Fig. 2.

In these drawings I have illustrated one
embodiment of my invention and have
shown the same as embodied in the wing
structure of a monoplane, in which the aero-

foil is of the internally braced type. It will
be understocd, however, that the invention
may .be employed in airplanes of various
kinds and that the aercfoil may be of any

-suitable construction and material so long

-as it has the essential characteristics of
shape herein set forth.

In carrying out my invention and in order.

to secure the desired characteristics of high
lift, low drég, and high lift drag ratio ((%‘g)

under all load and speed conditions, I so
construct the aerofoil that different portions
thereof are of different cross sectional shape
and so dispose these portions with relation
one to the other and to the propeller that
they produce an aerofoil having the desired
characteristics. In the icular aerofoil,

1, here shown, one portion thereof Fig. 3,

has its upper surface 2 curved npwardly
from its front edge to its rear edge and has
its lower surface 8 curved downwardly from
its front edge to its rear edge, so that this
portion of the aerofoil is convexo-convex in
cross section. The maximum diameter of
the section, or the line on which the upper
and lower surfaces meet, is arranged nearer
the bottom surface than to the top so that
the convexity of the lower surface is less
than the convexity of the upper surface of
the section.
upon a section of this shape is such as to
§roduce‘ a low lift and a very small drag.
t will be understood by an inspection of the

The action of the air stream
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drawings that the curves of the upper and -

lower surfaces of thie section are not de-
seribed about fized axes but are irregular in
shape so that the greatest thickness of the
gection is in front of the longitudinal center
line of the aerofoil. Ancther portion of the
aerofoil, which is located at some distance
from the section of Fig. 3 has its upper sur-
face 2 curved upwardly from ite front edge
to its rear edge and conforming substan-
tially to the upper surface of the section of
Fig. 3. (Fig. 5.) The lower surface 4 of
this portion of the aerofoil is also curved
upwardly from its front edge to is rear
edge, thus imparting to this portion of the
seroioil a convexo-concave shaps in cross
section. As has been explained, sh serofoil
of this shape has a relatively high lift but
also a relafively high drag. The interme-
diate portions.of the aerofoily thal is, those
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portions lying between the sections of Fig. 3
and Fig. 5 are of different shapes and, pref-

erably, they gradually change from the -

shape of the section of Fig. 3 to the shape
of the section of Fig. 5, thereby providing
the derofoil with a continuous lower sur-

~ face, each successive portion of which is of
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a cross sectional shape different from the.

cross sectional shape of the adjacent por-
tions. In the form here shown that portion
of the aerofoil substantially, midway  be-
tween the sections of Fig. 3 and Fig. 5 has
its lower surface extending in substantially
a straight line from the leading edge to the
trailing edge of the aerofoil.
understood, however, that the cross sectional
shape of different portions of the aerofoil
mag vary greatly from those here shown
and that their arrangement relatively one to

the other may also vary. As a matter of-

fact, these shapes and arrangements will
vary according to the particufa,r work for
which the aerofoil is designed. -

The convexo-convex portion of the aero-
foil having a relatively low lift and requir-
ing for its ogeration an air flow of relatively
higher speed, it is preferable that this por-
tion of the aerofoil should be adjacent to
the propeller, because the air stream in the
vieinity of the propeller has a higher speed
than it has toward the other end of the
aerofoil. The convexo-concave portion of
the aerofoil has a relatively high lift and

will operate satisfactorily in an air stream:

of less speed and is therefore preferably
placed away from the propeller ship stream:
and this arrangement of the two sections of
the aerofoil with the upper and lower sur-
faces of the aerofoil as a whole converging
from the convexo-convex section to the con-
vexo-concave section
having a relatively high lift and a relatively

" low drag which, as has been stated, is the
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ultimate purpose to be attained in a struc-
ture of this kind. : ‘ ‘

‘While I have shown and described one em-
bodiment of my invention. I wish it to be
understood that I do not desire to be limited

to the details thereof as various modifica-

tions may occur to a person skilled in the.

art. Further it will be understood that
while the invention is designed primarily
for use in airplane wings, it is not confined
to airplanes but may be employed in connec-
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tion with other structures, such for example

as the fins of a submersible boat. =
Having now fully described my ifivention

what I claim as new and desire to secure b

1. An aerofoil comprising an elongated

‘member having two non-adjacent portions,

one of said portions being convexo-convex in
cross section and the other of said portions
being convexo-concave in cross section.

2. An aerofoil comprising an elongated

member having two non-adjacent portions,
one of said portions being convexo-convex in
cross section and the other of said portions
being convexo-concave in cross section, and
intermediate portions having cross sectional
shapes between the extremes represented by
the first mentioned portions.

3. An aerofoil comprising an elongated
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member having two non-adjacent portions, -

one of said portions being convexo-convex in
cross section and the other of said portions
being convexo-concave in cross section, and
having its upper and lower surfaces converg-
ing from said convexo-convex portion to-
ward said convexo-concave portion.

4. An aerofoil having a substantially uni-
form upper surface, said surface being
curved upwardly from its front edge to its
rear edge, and having a continuous lower
surface, one portion of which is curved
downwardly from its front edge toward its

rear edge and another portion of which is
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curved upwardly from its front edge toward .

its rear edge. . o

5. In an airplane, an aerofoil comprising
an elongated member having a portion con-
vexo-convex in. cross section arranged ad-
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jacent to the propeller and having a portion

convexo-concave in cross section arranged
at a point remote from the propeller. -

‘6. In an airplane, an aerofoil comprising
an elongated member having a portion con-
vexo-convex in cross section arranged ad-
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jacent to the propeller and having a portion .

convexo-concave in cross section arranged at
a point remote from the propeller, the lower
surface of said aerofoil changing gradually
in shape from the convex portion to the con-
cave portion thereof. o

In testimony whereof; I affix my signature

‘hereto.

VALDEMAR CRONSTEDT.
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