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Be it known that I, VAraDBMAR CRONSTEDT), 
a. subject of the King of Sweden, residing_at 
27 Highland. Avenue, Lansdowne, in the 
county of IDela.ware and State of Pennsyl 
wania, have imwented certain new and useful 
Improvements in Aerofoils, of , which the 
following is a. Specification, reference being 
had therein to the accompanying drawing. · 

'This invention relates to an aerofoil for 
' 'airplanes and the like, and more particu 
la.ty to a wing structure for an airplane. 
The load supporting capacity, or *lift;' 

of an aerofoil is party dependent upon the 
shape, thereof and the object, to be attained 
in aerofoil design is a maximum of lift) and 
a minimum of fesistance to forward mowe 
rnent, commonly known as *drag.? At a, 
given speed the actiOra of the 'air Stream, 
generally used, is such as to impart, to the 
Same a high lift) and also a, hight drag. On 
the other hand an aerofoil which is cOmwexO 
convex in cross section with its maximum 

25 diameter near the lower surface thereof 
will have a, low drag and a correspOndingy 
low lift, and will, therefore, require an air 
fdow of higher speed in Order to attain and 
maintain the desired lift. Neither cOnstruc 
tion is practical for commercial airpla.ne 
work. ~ 

The purpose of the present invention is tO 
provide an aerofoit which will combine 
within itself the desirable characteristics Of 
both the abowe_mentioned types, thus prO 
ducing an aerOfoil having a relatively high 
lift) and a relatively lowdrag. ? ~ 
A further” object of the inyention is tO 

" provide Such anaerofoid which will be_sim 
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in its construction and of a strong, dura,- 
ble character. ? 
In the accompanying drawings fig. it is a, 

front elevation of a TiOnoplane.@gnbodying 
my inveration;FigS. 2, 8,4and are di8 
grammatical wiews of a, portion of the aero 
for and H'ig. 2 shows_a, portion of_the aerO 
oil in perspective; Fig.8 is a, Segtion takena 

@gn the line 8-8 of Fig. 2; Big.4 is a sectiob 
taken on the line 4-4OfFig.2;%ndig.é 
is a section taken on the line 5-5, Of Fig. 2. 

fn these drawings have illustrated one 
embodiment of my invention and have 
shown the same as embodied in the wing 
?structure of a mono??plane, in which ühe aero 

foil is of the internally braced type. It will 
be understood, however, that the imwention 
may · be employed in airplanes Of warious 
kinds and that the aerOfoil 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 dr?g, and high lifti drag ratio () 
under all load and speed conditions, I so 
COnstruct the a.errofoi 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 hawing the desired 
gharacteristics. In the particular aérofoil, 
'1 here shown, one portion thereof Fig. 8, · 
has its upper Surface.2 'cur'wed upWardly 
frOrn its frOnë edge to its rear edge and has 
its lower surface 8 currwed downwardly from 
itS fromat edge tO its reg}g'.edge, so that this 
portion of the aerOfoil is conwexO?convex in 
crOSS Section. '!'he maximum di?meter of 
the section, or the line On which the upper 
and lower Surfaces meet, is arranged ahearer 
the bottom sprface tha.a to the top so that 
the convexity, Gé the jower Surfayce is less 
than the comwexity of the upper Suarface of 
the Section." 
upon a, Section of this shape is such as to 
wi a low hift ar?d a, very Small drag. 

t will be understood by an inspaction of the 

The' action of the ain' streama · 
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drawings that, the curwe:S Of th@ upper and " 
lower . Surfac8S of the Section are not de 
Sgribed about fixed axes buë8re irregular in 
shape So that the greatest thickness of thé. 
Section is in front Of the longitudinal Center 
l?rae of the aerOfoil. Another portion of the 
8aerofoil, which is located at SOgme) distance 
from the section. Of Fig. B has its upper sur 
face 2 curved upwardly from its format edge 
to its rear edge and 'cOnforming substan 
tigaily to the apper Surface of the section of 
'ig. B. (F'ig. 5.) ?the jower surface 4 of 

this portioga of the aetrofol is also curved 
upwardly from its from edge to its rear 
edge, thuas inaparting to this portioga of the 
a.errofoil a conwexo-concarwe shapê Ín cross 
section. As has been explained, Ban erOfoil 
of this shape aas. 3: rel?ively highlift; but 
also a retaiwely. high ' drag', 'the internme 
diate portions. Of the a@rofoil that is, those 
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portions lying between the sections Of Fig.8 
and Fig. 5 are of different shapes and, pref 
erably, they gradually change from the · 
shape of the section of R'ig. 8, to the shape 
of the section of Fig. 5, thereby providing 
.the aerofoil with a continuous lower Sur 

| face, each successive portion of "which is of 

10 

15 

25 

80 

35 

40 

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. 8and Fig.5_has 
its lower surface extending in substantially 
a straight line from the leading edge to the 
trailing edge of the aerofoii. 
understood, however, that the croSS Sectional 
shape of different portions of the aerOfoil 

' vary greatly from those here shown 
and that their arrangement relatively One to 
the other' ..may also wary. As a matter of · 
fact, these_shapes and arrangements will 
wary according to the particular work for 
which the aerofoil is designed. ` 

'The conwexo-convex portion of the aero 
foill having a relatively low lift and requir 
ing for its operation 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 
vicinity of the propeller has a higher speed 
than it has toWard the other end of the 
aerofoil. The convexo-concave portion of 
th?, 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 slip 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 
wexo-concave Section 
hawing 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 airpianes but may be employed in connec 

It will be · 

roduces an ', aerofoil . 
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tion with other structures, such for example 
as the fins of a submersiblébQat. " " . . Having now fully described my invention 
what I claim as new and desire to Secure by 
ILetters Patent is: 

. 1. An aerofoil comprising an elongated | member having two non-adjacent portions, 
one of Said portions being convexo-convex in 
gross section and the other of saidportions 
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 
groSS Section and the other of saidportions 
being convexO-concave in cross section, and 
intermediate portions having cross sectional 
Shapes between the extremes represented by 
the first mentioned portions. 

8. An aerofoil comprising an elongated 
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member having two non-adjacent portions, 
One of Said portions being comwexo-convex in 
gross section and the other of saidportions 
being conwexO-concave in cross section, and 
hawing its upper and lower Surfaces comwerg 
ing from Said convexo-convex portion to 
Ward Said convexo-concave portion. 

4. An aerofoill hawing 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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gurved upwardly from its front edge toward . 
its rear edge, C , ? 

5. In an airplane, an aerofoil comprising 
an elongated member having a portion con 
yexO-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 com 
cave portion thereof. 
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In testimony whereof, I affix my signature 105 
hereto. • 

WALDEMAR CRONSTEDT. 


