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Our invention relates to aerofoils and, more 
particularly, to the wing of an aeroplane pro 
vided with a generator for directing a stream of 
air to the leading edge of the wing. 
The invention is designed (1) to effect more 

favorable aerodynamic conditions in the neigh 
borhood of the aerofoil, (2) to increase the lift 
ing capacity of the wing, and (3) to decrease the 
drag, or even to cause a negative drag to take 
place, thus creating a force of propulsion; all 
of which effects tend to increase the general eff 
ciency of the aerofoil. 
The invention is further designed to reduce 

the landing spe3d of an aeroplane by simultane 
ously increasing the lift and the drag. 
Other purposes of the invention will become 

apparent from the description which follows. 
In the drawings, Figure 1 is a top view of an 

aeroplane embodying Our invention, partly shown 
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in section. Figure 2 is a cross Section of the 
same aeroplane taken along the line 2-2 of Fig 
ure 1, a portion of the fuselage being broken off 
to more clearly disclose the arrangements of the 
device. 

Referring to the figures in detail, 1 is the fuse 
lage of the aeroplane; 2 is the propeller operated 
by the engine 3. To the engine frame is at 
tached a gear box 4', from which extends the 
shaft 4 upon which is mounted a centrifugal 
blower 5, it being understood that the shafts of 
the propeller 2 and of the centrifugal blower 5 
are connected by Suitable gears arranged within 
the gear box 4. These gears may be shifted 
by means of the handle 4 through a suitable 
linkage 4-4. The wing 6 of the aeroplane has 
a hollow space 7, at the forward end, connected 
to the blower 5 by means of a duct 8. From this 
hollow space 7 a channel 9 leads to the opening 
10 which thus forms an open end of the passage 
way or duct 8-9. The opening 10 is preferably 
located at the intersection of the median Surface 
of the wing with the leading edge thereof, or 
close to it, above or below. An airport 15, shown 
in the figure as a Scoop adapted to be Swung Open 
or shut, thus constituting an inlet air valve, for 
admitting air to the blower 5, is connected with 
the blower 5 by the passage way or duct 16. A 
hollow space 11 at the trailing edge of the wing 
6, provided with a suction port 12, connects with 
the blower 5 by means of the passage ways 13 
and 16. A valve 14 operates to close or Open the 
pasage way 13. The valve 15 swings on a pivot 
17; the valve 14, on a pivot 18. The two valves 
are connected by the linkage 19-20-21 and are 
operated by means of a handle 22. When the 
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valve 14 is closed, the valve 15 is open, and vice 
Versa. For intermediate positions, both valves 
are partially open. 

During fight, the valve 15 is open, admitting 
air to the blower 5 which throws an air stream 
into the hollow space 7 through the duct 8. From 
the Space 7, the air is expelled through the ports 
10 along the leading edge of the wing 6. The 
ports 10 may extend the entire span of the wing, 
Or only a portion thereof. The velocity of the 
air jet through the ports 10 is regulated by shift 
ing the gears in the gear box 4'. While a cen 
trifugal blower is shown in the drawings, it is to 
be understood that it serves merely as an illus 
tration and that any generator for producing a 
stream of air in the described manner may be 
used in connection with the present invention. 
Likewise, controlling the speed of the air jet 
may be effected in other ways than the one illus 
trated here to show a concrete example only, 
or a separate engine may be provided for energiz 
ing the blower at a variable speed, independent 
ly of the propeller speed. 
Without going into the theory of the device in 

detail, it may be said that the effect of the upward 
jet of air along the leading edge of the aerofoil, 
as shown, is twofold: (1) it Serves to correct the 
unfavorable aerodynamic conditions obtaining in 
wings devoid of the present invention by relieving 
the pressure on the forward end of the wing, and 
(2) it acts to diminish the inclination from the 
vertical of the resultant force to which the Sus 
taining power of the aeroplane is due, thereby in 
creasing the lift component and, at the same time, 
creating a negative drag component which, in 
absolute amount, may be less than, equal to, or 
greater than the positive drag component present 
in Wings devoid of the shown arrangement for air 
jets. When the negative drag component thus 
created is greater, in absolute amount, than the 
positive drag existing without the air jet, the total, 
or resultant, drag is negative, i. e. a force of pro 
pulsion is created. 
On landing, the valve i5 is gradually closed, 

while, at the same time, opening the valve 14. 
Air is then sucked in at the trailing edge of the 
wing and delivered to the blower, the jet at the 
leading edge operating as before. One effect is 
that the lift is increased owing to the absorption 
of the eddy currents always present at the trail 
ing edge in standard design wings, and another 
effect is that a force in the direction of flight, 
equivalent to a positive drag on the wing, is cre 
ated, thereby slowing down the speed of the aero 
plane, while, at the same time, the loss of lifting 

(t) 

65 

70 

75 

80 

35 

90 

95 

00 

105 



O 

5 

20 

25 

30 

35 

40 

45 

2 
power due to the reduced speed of the aeroplane 
is compensated by the increase in lift due to the 
first effect. 

All of the above results have been checked up 
and fully substantiated in a series of comprehen 
sive tests conducted in a wing tunnel in the city 
of New York. 
We clain: 
1. The combination with an aerofoil, of means 

for producing an air stream, and an open duct 
for said air stream terminating Substantially at 
the intersection of the median Surface of the 
aerofoil with the leading edge thereof. 

2. The combination, with an aerofoil, of means 
external thereto for producing an air stream, and 
an open duct for said air stream terminating 
substantially at the intersection of the mediam 
surface of the aerofoil with the leading edge 
thereof. 

3. The combination, with an aerofoil, of means 
for producing an air stream, and a duct for Said 
air stream having an opening substantially at 
the intersection of the median surface of the 
aerofoil with the leading edge thereof for the 
escape of said air stream in an upward direction. 

4. The combination, with an aerofoil, of means 
external thereto for producing an air stream, 
and a duct for directing said air stream to the 
leading edge of said aerofoil, said duct being pro 
vided with an opening substantially at the inter 
section of the median surface of the aerofoil with 
said leading edge to permit said air to escape 
upwardly. 

5. An aeroplane comprising an air stream gen 
erator attached to the fuselage, and an open duct 
from said generator to the wing of Said aero 
plane terminating substantially at the intersec 
tion of the median surface of said wing with the 
leading edge thereof. 

6. An aeroplane comprising an air stream gen 
erator attached to the fuselage, and a duct for 
directing said air stream to the leading edge of 
the wing of said aeroplane, said duct being pro 
vided with an opening substantially at the inter 
section of the median surface of Said wing With 
said leading edge to permit said air stream to 
escape in an upward direction. 

7. The combination, with an aerofoil, of an air 
stream generator, a suction port at the trailing 
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edge of said aerofoil, a duct from Said Suction 
port to said generator, and a passage Way from 
said generator to the leading edge of Said aero 
foil, said passage way being provided with an 
opening for permitting the air to escape along 
said leading edge in an upward direction. 

8. The combination, with an aerofoil, of an air 
stream generator, a suction port at the trailing 
edge of said aerofoil, a duct from Said Suction 
port to said generator, and a passage way from 
said generator to the leading edge of Said aero 
foil, said passage way being provided with ports 
at or near the median line of said leading edge to 
permit the air to escape in an upward direction. 

9. The combination, with an aerofoil, of an 
air stream generator external thereto, a Suction 
port at the trailing edge of Said aerofoil, a duct 
from said suction port to said generator, and an 
open passage way from said generator to the 
leading edge of said aerofoil terminating at or 
near the median line thereof. 

10. An aeroplane comprising an air stream 
generator attached to the fuselage, a suction port 
at the trailing edge of the Wing of Said aeroplane, 
a duct from Said Suction port to said generator, 
and a passage way from Said generator to the 

1,979,293 
leading edge of said wing, said passage way be 
ing provided with an opening at or near the 
median line of Said leading edge to permit the 
air to escape in an upWard direction, 
1. The combination, With an aerofoil, of an air 

circulating system comprising an air stream gen 
erator, a Suction port at the trailing edge of Said 
aerofoil, a duct from Said Suction port to said 
generator, a passage way from Said generator to 
the leading edge of said aerofoil, an intake valve 
for admitting air to said generator, and a valve 
for closing or opening Said duct according as 
Said intake Valve is opened Or closed. 

12. The combination, With an aerofoil, of an 
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air circulating system comprising an air stream 90 
generator, a Suction port at the trailing edge of 
Said aerofoil, a duct from Said Suction port to 
said generator, a passage way from Said genera 
tor to the leading edge of said aerofoil, an intake 
valve for admitting air to said generator, and a 
Valve for closing or opening said duct according 
as said intake Valve is Opened or closed, Said 
passage way being provided with ports to per 
mit the air to escape upwardly along Said leading 
edge. 

13. The combination, with an aerofoil, of 
means for producing a stream of air, an Open 
duct for said air terminating Substantially at 
the intersection of the median surface of the 
aerofoil with the leading edgethereof, and means 
for controlling the Velocity of Said stream of air. 

14. The combination, with an aerofoil, of 
means external thereto for producing a stream 
of air, an open duct for said air terminating Sub 
stantially at the intersection of the median Sur 
face of the aerofoil with the leading edge there 
of, and means for varying the velocity of Said 
stream of air. 

15. The combination with an aerofoil, of means 
for producing a stream of air, a duct for direct 
ing said stream to the leading edge of Said aero 
foil, said duct being provided with an opening 
Substantially at the intersection of the median 
surface of the aerofoil with said leading edge to 
permit said air stream to escape upwardly, and 
means for controlling the velocity of the escap 
ing air. ? 

16. The combination, with an aerofoil, of 
means external thereto for producing a stream 
of air, a duct for directing Said stream to the 
leading edge of said aerofoil, said duct being pro 
vided with an opening Substantially at the inter 
Section of the median surface of the aerofoil with 
said leading edge to permit said air stream to 
escape in an upward direction, and means for 
varying the velocity of the escaping air. 

17. The combination, with an aerofoil, of an 
air circulating System comprising an air stream 
generator, a Suction port at the trailing edge of 
said aerofoil, a duct from Said Suction port to 
said generator, a paSSage way from Said genera 
tor to the leading edge of Said aerofoil, an intake 
valve for admitting air to Said generator, a valve 
for closing and Opening Said duct, means for Op 
erating said valves to close One While opening 
the other One, and means for controlling the 
velocity of the air in Said circulating System. 

18. The combination, with an aerofoil, of an 
air circulating System comprising an air stream 
generator, a Suction port at the trailing edge of 
Said aerofoil, a duct from Said Suction port to Said 
generator, a passage way from said generator to 
the leading edge of said aerofoil, an intake valve 
for admitting air to Said geenrator, a valve for 
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ating said valves to close one while opening the 
other one, ports at the end of said passage way 
for permitting the air to escape upwardly along 
the said leading edge, and means for controlling 
the velocity of the escaping air. 

19. An aeroplane comprising an air stream 
generator, a duct for directing said stream from 
said generator to the leading edge of the aero 
plane wing, said duct being provided with an 
opening substantially at the intersection of the 
median surface of said wing with Said leading 
edge to permit said air stream to escape in an 
upward direction, and means for varying the ra 
tio of the velocity of the escaping air to the speed 
of the aeroplane propeller. 

20. An aeroplane comprising an air circulat 

3 
ing system including an air stream generator, a 
suction port at the trailing edge of the aero 
plane wing, a duct from said Suction port to said 
generator, a passage way from Said generator to 
the leading edge of said wing, an intake valve 
for admitting air to said generator, a valve for 
closing and opening said duct, means for operat 
ing said valves to close one while opening the 
other one, ports at the end of said passage way 
at or near the median line of Said leading edge 
to permit the air to escape in an upward direc 
tion, and means for controlling the velocity of 
the air in Said circulating System. 

SERGE TREY. 
WILLIAM HOWARD, 
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