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~_Our invention relates to aeroplane wings and,
~more-particularly, to aérofoils having rotors at
their leading edges. :
" -The invention has several burposes in view, the

& more efficient form of propulsion, avoidance of
-accidents to the propelling means by confining it
- within the wing structiire, ability to regulate the
‘ratio of lift to drag;: possibility of hovering in the

alr, diminished danger of nose dives and tail spins,

- and greateriover-all ‘efficiency of the plane.

15

In the drawings, Figure 1 is a top view ‘of an
aeroplane embodying our invention; Figure 2-is
‘& side elevation of the same device; Figlire 3 is a
top view of a similar aeroplane but with the addi-

tion of a standard propeller; Figure 4 is a vertical
"cross section taken along the line §—2 of Pigure 5,

~ the latter being a top view of the aerofoil shown
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in- Figures ‘1 ‘and 2, partly- in' cross: section;
‘Figure 6 is a"détail of the rotor forming' part. of
our invention; Figure 7'is a top view of a modi=
. fled form of our invention; Figure 8 is 8- Cross
section taken ‘along the’line 8-—8"6f Figure 73
and Figure 9'is a somewhat schematic drawing
illustrating a further modification of our inven-
-tion. . T e
" 'Referring to the figures in detail, 1 is'the fuse-

~lage and 2 are the wings of an aeroplane, At
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40

. rotated by means of the worm 26.

50

‘the leading edge’ of the wing or, aerofoil 2 is a.
hollow, cylindrical rotor 3 provided along” its
peripheral surface with slots 4, The axle 5 of the

rator 3 is mounted in a housing 6 within the fuse- : e n
Lcases where additional speed is desired ."(see

lage 1 and-is rotated by means of a train com-
posed of the beveled gears T and pulleys 8 and 9,
the latter being rotated by the: engine A0, The
axle § is supported in bearings {1 held by means
of braces 12 and 14, the braces 12 and 14 being
secured, respectively, at i3 and 15, to the side
plates 16 attached to the aerofoil 2. The'aero-
foils 2 are further connected to the fuselage | by
means of rods 1T which are fixed, at one end, to
the side plates 16. At the other end, the rods 17,
pass through slots 18 in the fuselage 1 and -are
provided with flanges 19 having ears 20 and 21.

-, From the ear 20, a wire 22 basses over:a pulley 23
onto the drum 24 upon'which it is wound, and:
thence to the ear 21.  To the ‘drum 24 is fixed,
.coaxially - therewith, a. worm gear 25 which is:
he latter is

operated by means of the handle 27, .. ",

. At the leading edge of ‘the aerofoil 2, over the
rotor 3, is a serolled hood. 28, at the end of which-
is. an aileron 29 mounted to turn oh an axle 30.
The inclination of the aileron 29 is' controlled in-
any suitable manner. “Asan illustration, there is

30 Claims, ~ (CL 244—18) . . = ‘ e
“?shown‘here ah arm 31 rigidly aflixed; at-‘one end,

to the aileron 29,°and,-at. the other, 32, sécured
to a spring 33'attached tothe side plate 16 at 34.
From the end 32 of the arm 31, a wire or cord 36

passes over pulleys-37, 88 and 39; to'a point of the -

control stick 40, A nose piece 41 may be added
for-a-proper formation of the leading edge. - ;
. The slotted Totor 3, as shown, has a central
plate 42 and two end rings 43, to which are at
tached in any suitable manner, as by riveting or -

5

:spot welding, or both, the blades, made in two
.barts, 44’ ‘and - 44’’. " "The blades 44’, 44'', are so
curved as to cause the centrifugally expelled air

to flow tangentially to the rotor, and’ they are'so

‘spaced as to make the slots 4 wider ab-the area-
“of intdke, marked by the letter i in Figure 6, than
‘at the ‘area of outlet, marked by the:letter o,

In speaking of thé area of inlet or of outlet, it is

surface. The central plate 42° isintegral with
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- to be understood, of course, that the area con-
“sidered is' that of a. cross Ssection normal (i. e.
Dberpendicular to the tangent) tothe slot boundary

the axle 5 of the rotor 3 and with the reinforce-

ments 45.  The curved conical shape of the re-

“inforcements 45 facilitates the suction of air into
‘the cylinder from its open ends. The side plates

{6 are provided with openings conforming to the

‘open ends of ‘the rotor, i."e. they have circular
holes ‘of a- diameter equal to the internal diam. -

eter of the rotor 3, so'that'the side plates 16 cover

‘the ends of the rotor blades 44%, 44**

A standard propeller 46 'may be added in some

Figure 3).

Referring more particularly to. Figures 7 and

8, a combination, of a smooth rotor with a slotted
-:rotor is shown; The portion of the wing having g :

smooth rotor at its leading edge is'in every way
similar:to the aerofoil disclosed in the copend-

.Ing application of one of the present ‘applicants,

Ser. No. 205274, The rotor has a smooth portion

3" in"the middle and two slotted portions 3 ‘at the
-ends.” The slotted portions are identical with the

rotors shown' in Figures 4 and 5. The aerofoil
‘extends over the fuseldage, as against the construe-
tion shown in Figure 1, with the aerofoils situated
on each side of the fuselage, The wing is pivot-

‘80
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ally “connected at 48 to the strut.47, and, at 50, -

t0 the rod 48 operated by'.a hydraulic' jack 51.
The sections of the wing having slotted rotors are
separated from the section having a-smooth. rotor
by side plates 18 similar to the end side plates I6.

In.all 'of the figures, the profile of the aerofoil
is in accordance with the construction’disclosed
1In the aforesaid application Ser. No. 295274, i. e.,
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the upper surface of the wing has a concave por-
tion adjacent the rotor followed by a convex por-
tion ending at the trailing edge. The lower sur-
face of the -aerofoil, as. shown, has a convex
camber which is one of the forms specified in the
above mentioned application although not illus-
trated therein.

It will be noted that, in the case of the com-
pination slotted and smooth rotors, the profiles of
the sections 2 and 2’ of the aerofoil have the same
general characteristics and conform to the con-
struection disclosed in . the aforesaid application
Ser. No. 295274, but they need not be identical
in shape, or of the same dimensions.

Tt should, further, be noted that the form of

the profile of the wing does not constitute a part

of the present invention which is independent of

the profile and may be combined with-a wing of.

any shape, although it is preferred to have the
aerofoil profile as shown, i. e. with an upper sur-
face-having a concave portion: adjacent the rotor,
followed by @ convex portion ending at the trail-
ing -edge; and an under surface having a convex
camber; because of the higher efficiency of such
a profile when an- gerofoil is provided with a
rotor at its leading edse.

While a centrifugal blower has been shown

" here, located at-the-leading edge of the agrofoil,

o
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.it. shotild be understood that we do not mean to

limit ourselves to this particular embediment of
our invention. The means for creating the air
stream over the top surface of the aerofoil need
not-be located at the leading edge, so long as the
created streamm is made to -emanate from under
the hood and -is directed over the top surface of
the aemfoﬂ To -illustrate this point, we have
shown, in-Figure 9, somewhat schematically, an
arrangement wherein the stream of air is created
elsewhere than at the leading edge, Asshown in
Pigure 9, the air:stream is cr cated by a compres~
sor- 5Z. WJth_n the -fuselage | and is led into the
aerofoil by. means of the manifold 53, whence it
passes-through the channel 34, at the leading edge
of the aerofoil, under the hocd 28 and over the
top surface of the-asrofoil 2. . However, the cen-
trifugal blower at. the leading edge, and, more
particularly, the °10fted eyiindrical rotor, appears

‘to.be the most efficient. and, therefore, prefer-

able form of the means for creating the air flow
over. the top surface- of the-areofoil.
The main objeets of-cur invention have been

‘mentioned:in the preamble. Experiments in our

tunnel, in the city of New . York, have shown that
the lifting capacity of an aerofoil embodying our
invention. is-far: in excess of that obtainable in
-wings of standard censtruction. This-is due, for

the most part, to the scientifically correct aero-
dynamic conditions. The greafly increased air
velocity over the top wing surface is accomplished
without any burkling.exr vortices. The propulsion
is more effective, also, because the displacement of
air is where it produces the maximum resulls.
When a standard propeller is used, the displace-
ment of. the air is cylindrical, whereas, in the
aerofoil embodying our invention, the displace-
ment. is in sheet form over the top surface of the
wing. Besides, by confining the propelling means
within the wing structure, the danger of accidents
to a propeller is eliminated. Another safety fea~
ture is the greatly diminished chance of a nose
dive or tail spin. - This is dile to the fact that, in
a- wing. embodying. our. invention, the center of
pressure does not materially change its position
when . the angle of incidence is changed. In the
standard wings of today, the center of pressure

trated it-in several embodiments &t
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moves in a direction such as to enhance the
tendency developed by the plane, i. e. the center
of pressure moves forward when the tail of the
wing dips, and it moves backward when the nose
of the plane dips; in other words, the center of
pressure moves in a direction such at to de-sta-
bilize the plane. In a wing emboedying our inven-~
tion, the center of pressure either remains sta-
tionary or, if it moves at all, it dogs sg in a gi-
rection towards stabilization of the-plane.
Among the objects of the invention was men-
tioned the ability to regulate the ratio of 1ift to
drag. This is accomplished by the arrangement
shown in the drawings whereby the wing may e
inglined relatively to.the fuselage. In this ar-
rangement, the. fuselage remains horizontal, if
so desired. As the angle between the wing and
the fuselage increases, the liff increases, while
the drag decreases. At a certain ahgle, which de-

per\ds on the specific structural features and di--:

mensions of the-plane; there will be'no propulsion
at:all, only 1ift, 1. e:the vlane will hover.in the.air.
Foran expeﬂmental wing built in connection with
the above mentioned tunnel exper iments, the
hovering angle ‘was abeut 37°.

The propulsion is.effected Wlthout a, propeller,
properly speaking, by developing.a negative drag.
However, there is nothing to prev'ent cne from
adding a utand:ud plopeﬂer to the device, a5 is
ﬂlusnrated in Figure 3, as, for -instanee, in the
case where additional speed is desired.

Having fully descrihed our inventicn and itlus-

X
understanding that these 111ustrat1sns
sense intended fo-bhe
illustrations, and that numercus: modifications
within the scope. of -th e inventi may be made
by those skilled.in the -art, we clai

1. An aerofoil :comprising means at and with-
in the leading edge thereof for-creating a stream

‘of air, a hood extending from said-leading edge

for directing said stream over *t‘t‘ya top surface of
said serofoil, and an- aﬂeron on- the end of said
hood. - -

2. An aerofoil- compnsmrr means-at ané with-
in the leading edge thereof for creating a stregm

“of . air, a hood extending from said: leading-edge
for direeting . sa1d stream .over-the top surface of

said-aerofoil, an .aileron.at the end of said hood,
and means for chang1ns>r the 1nc1mat10n of said
aileron.

3. An agrofoil comprising means-at-and with-
in the leading edge thereof for creating.a stream
of air, a hood. e;xtendmg from-.said leading edge

for directing said stream .over the top surface of 53

sald aerofoi], and side plates-on said aerefoil pro-
jecting-beyond its.surface and extending at least
as far-as.the surface-of -said hood. ‘

4. An.aerofoil comprising a centrifugal hlower

at its leading edge, a hood over said blower: for

directing the air actuated by said blower over the
top . surface. of said aerofeil, and an aileron at
the end of said heod..

5. An aerofoil comprising a.centrifugal hlower
at its-leading '
directing the air actuated by said. blower over
the top surface of said aerofoil, and. side plates
on said aerofoil projecting beyond:its surface
and extending at least as far as. the surface of
said hood.

ensuiefed r‘thnw se than 5

edge, a hoed over said.blower for g3
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6. An aercfoil comprising, at. its leading edge, ’

a rotor open at its ends for the admission of air
thereinto and provided with openings along its
peripheral. surface. for the passage.of-said air,

and a hood over said rotor for directing said.air
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7..An aerofoil. comprising, at its leading edge,

“a-rotor open &t its ends for the admission of air,
/thergéinto and provided with ‘Openings-along. its -
-peripheral-sutrface for the passage of said air, a
vhood ‘over- said ‘rotor for directing said. air from
-said peripheral openings over-the top: surface of
said aerofoil,‘an aileron at the end of said hood, -
sand means for changing the inclination of said
~aileron, S il ‘

8. An’aerofoil comprising; at its leading edge,

‘a'rotor-open &b its' ends for the admission. of air

.:1‘5
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~thereinto’ and ‘provided with openings:. along’ its

peripheral surface for the passage of said air, a
hood gver said rotor for|directing. said: air from

“Said peripheral openings over the top surface of
“said ‘aerofoil, ‘and side plates on " said-aerofoil
projecting beyond“its surface and’extending at .

least -as far‘as the’surface -of said  hood, “said
plates being: provided with openings’conforming

-with' the open ehds of said rotor: - :

9. An aerofoil comprising, at its leading edge,

'akr‘otor open at its ends’for the admission of air
‘thereinto and’ provided ‘with' épenings along its

peripheral surface for the rassage of said air,
a serolled hood over ‘said'Totor for: directing said
alr: from said peripheral openings over the top

surface of said aerofoil, an aileron’ at the end 6f.

said hood; means for changing the inclination of
said aileron, and side plates ¢n said aerofoil pro-

- Jecting beyond its surface and extending at least
.as far.as the surface of said hood, said plates be-
:ing ‘provided with openings conforming. to the

open ends. of said.rotor. :
10. An ‘aerofoil ‘comprising; at its leading edge,

an open end. hollow, cylindrical rotor provided’

with - slots ‘along:its peripheral surface, and. a
heod over said rotor.: o

11. An aerofoil comprising, at its leading edge,
an.open end, hollow, cylindrical ‘rotor provided
with slots along'its peripheral surface, a scrolied
hood over said rotor, and an-aileron at'the end
of said hood. e

12. An aerofoil comprising, at its leading edge,
~an open end, hollow; cylindrical rotor provided

with slots along its peripherslisurface, 4 scrolled

hood ‘over- said’ rotor, and side plates on said.

aerofoil projecting . beyond -its -surface. and- ex-
tending at least as far as the surface of said
hood, said plates having openings conforming to
the open ends of said rotor,

13. An aerofoil comprising, at its leading edge, .

an open’ end, hollow, eylindrical rotor provided
with slots along its peripheral surface, a scrolled
hood ‘over said rotor, an aileron at.the .end ‘of
said hood, side plates on said aerofoil projecting
beyond its surface and extending at least as far
as-the surface of said hood, said rlates having
openings. conforming to the open ends ..of .said
rotor, and means for changing the inclination of
said "aileron. ‘ ‘

14. An aerofoil -comprising, at  its leading

edge, an open end, hollow, cylindrical rotor pro--

vided with slots-along its peripheral surface, the
areas of the fransverse sections of said slots be-
ing greater at the intake end than at the outlet
end. ‘ i s

15. An aerofoil comprising, ‘at its leading edge,
an open ‘end;-hollow, cylindrical rotor provided
with' curved slots-along its peripheral surface,
thie transverse ‘sections of said slots gradually

diminishing in‘area from the intake end . to the

outlet end. . . ‘ ‘
16.'An aerofoil comprising, at-its leading edge,

12,004,256

~from said peripheral openings over-the top. sur~
‘face of said-aerofoil.” - . : ’

:convex camber., : ‘ :
- 20, An aerofoil comprising, at its leading edge;
a rotor-open at its ends for the admission of air

3

and said ‘blades béing so spaced. as to be nearer

‘a1 open end, hollow, cylindrical-rotor provided :
“with blades along -its periphieral surface, parallel

-to.the axis of said rotorand having curved trans-
-verse ‘sections, the'eurvature of said.blades being
such:as to-direct gir. tangentially to said ‘raotor,

5

one another: at the discha;rge‘ end - than. at the

ingress end. - “. ¢ : : ‘ :
17. An aerofoil comprising, at its leading edge;
an-gpen end cylindrical rotor provided with blades

-along its peripheral surface, parailel to the axis

of-said rotoi and having. curved fransverse sec-

10

tions, the curvature of said blades being siich as

-to direct air tangentially to $aid rotor, and said
~blades being so spaced as to be nearer-one another .

at the discharge end than at the ingressiend; and
means- for directing-air from’ the ‘open’ ends of
said rotor into the space between $aid blades.:

18..An aerofoil comprising, at its leading edge,

an opén end cylindrical rotor provided ‘with slots

along :its peripheral surface, and a ‘scrolled hoed
over-said'rotor; the upper surface of said gerofoil

8 convex portion ending at the trailing

|'19.” On aerofoil comprising, at its'leading ‘edge,
an open end cylindrical rofor provided Wwith slots

:along its peripheral surface; a scrolléd hood: over
/sald rotor, an- aileron ‘at the end of -said hood,

megns for changing the inclination of said aileron,
and side plates on said aerofoil projecting beyond
its surface and extending at least as far as the

.- surface.of ‘'said hood, said plates being provided

with- openings: conforming to the open ends- of
said rotor; the upper surface of said aerofoil hay-

-ing a concave portion adjacent said rotor followed

by a convex portion ending at the trailing edge,
and:the léwer surface of said aerofoil

thereinto.‘and 'provided, with openings..along a

15
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‘having a concave portion adjacent said rotor fol- 5
lowed by
-edge,

25

30.

35

having a-

40

portion of its peripheral surfacs for the ‘passage - ‘

of said air, and a scrolled hood over the' portion
of said rotor having said peripheral openings'for

‘directing the air from said peripheral ‘openings

over the top surface of ‘sa’id aerofoil.

21. An aerofoil comprising; at its leading edge;
a rotor open at its ends for the admission of -air:

thereinto and. provided: with openings-along:the

end . portions: of . its. peripheral surfacé for -the -

45
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bassage of said air; and: scrolled hoods over said. -

end' portions of - the' rotor: for directing .the-air

~from said peripheral openingsover the top surface. .

of said aerofoil; N x

22, An aerofoil comprising, at its leading edge,
2 rotor open at its ends for the admission ‘of air
thereinto and provided with openings along the

sage of said air, serolled hoods over said end por-
tions of the rotor, side plates.on said aerofoil, and
plates separating the portions of said aerofoil cor-

55"

end portions of its periphersl surface for-the pas-'.

60

responding to the end portions of said rotor from
the remaining portion of said aerofoil, all of said -

plates projecting beyond the surface of 'said ‘acro-
foil-and extending at least as far as the siirfaces
of: said “hoods, said: plates. being provided with
openings coriforming: with-the open ends’ of said

‘rotor. : ‘

23.-An aerofoil comprising, at its leading edge,
a rotor-open at the ends for the admission of air

portion of its peripheral surface for the passage
of said air, a scrolled hood over the portion of said

‘rotor having said peripheral openings, an aileron

65

‘thereinto and: provided with openings along a

75
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at the end of said hood, and side plates separating
the portion of said aerofoil corresponding fo the
portion of said rotor having said peripheral open-
ings from the remaining portion of said gerofoil,
said plates projecting beyond the surface of said
aerofoil and extending at least as far as the sur-
face of said hood, and having openings conform-
ing to the open ends of said rotor. - i

24. The combination with & fuselage, of an aero-
foil in varigble angular relation thereto, compris-
ing means for creating a stream of air at its lead-
ing edge, a hood extending from said leading edge
for directing seid stream over the top surface of
said aerofoil, and means for changing the direc-
tion of said stream by varying the inclination
of said aserofocil relatively to said fuselage.

25. The combination with a fuselage, of an aero-
foil in variable angular relation theretoand com-
prising, at its leading edge, a centrifugal blower,
a hood over said blower for directing air from said
blower over the top surface of said aerofoil, and
means for changing the direction of flow of said
air by varying the inclination of said aerofoil rela-
tively to said fuselags.

- 96. The combination with a fuselage, of an aero-
foil in variable angular relation thereto and com-
prising, at its leading edge, an open end cylindri-
cal rotor provided with slots along its peripheral
surface, a scrolled hood.over said rotor for diréect-
ing air from said slots over the top surface of said

2,004,258

asrofoil, and means for changing the direction
of flow of said air by varying the inclination of
said aerofoil relatively to said fuselage.

27. An aerofoil comprising means for creating
a stream of air at the leading edge thereof, said
air being admitted at the outer ends of said lead-
ing edge, and a hood over said leading edge for
directing said stream over the top surface of said
aerofoil.

98. An-aerofoil comprising a centrifugal blower
at its leading edge provided with means for ad-
mitting sir at the outer ends of said leading edge,
and a hood over said blower for directing the air
actuated by said blower over the top surface of
said aerofoil.

29. An aerofoil comprising mechanical - means
at and within the leading edge thereof for creat-
ing a stream of air, said air being admitted ab
the outer. ends. of said leading edge, and a hood
over said leading edge for directing said stream
over the top surface of said aercfoil.

30. An aercfoil comprising a centrifugal blower,
at and “within its leading edge, provided with
means for admitting air at the outer ends of said
leading edge, and a. hood over said blower for
directing the air actuated by the blower over the
top surface of said aerofoil.
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