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[5 7] ABSTRACT 
An aircraft having a wing provided with a semicircular 
recess in its trailing edge. A powered rotor rotatable 
about the axis of the recess and having blades whose 
tips extend close to the semicircular edge below the 
upper surface of the wing. The rotor produces direct 
upward thrust on the aircraft and also creates low 
pressure over the wing and higher pressure below the 
wing to augment the direct upward thrust of the rotor. 
Centrifugally moving air impinges on the edge surface 
of the recess to produce forward thrust. 

5 Claims, 8 Drawing Figures 
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MEANS AND METHOD OF ROTOR AUGMENTED 
LIFT FOR AIRPLANES 

Matter enclosed in heavy brackets I: 1 appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a continuation of reissue application Ser. No. 
242,149 filed Apr. 7, 1972, now abandoned. 
This invention relates to means and method of rotor 

augmented lift for airplanes and included in the objects 
of this invention are: 

First, to provide a means and method which utilizes a 
rotor mounted for rotation in a horizontal plane, and an 
airfoil having a semicircular recess in its trailing edge, 
the axis of which coincides with the axis of the rotor, 
the airfoil being located within and controlling the path 
of air ?owing toward the rotor in such a manner that 
the effective lifting force produced by the airfoil is 
greatly increased, and is supplemented by the down 
ward movement of air generated by the rotor. 
Second, to provide a means and method of rotor 

augmented lift wherein a horizontal force component is 
produced to cause the rotor and airfoil to move hori 
zontally while sustained by the lifting force. 
Third, to provide an aircraft including a ?xed wing 

having at least one semicircular recess and a rotor 
disposed with its axis coinciding with the axis of the 
recess so as to induce ?ow across the wing so as to 
produce a lifting force, irrespctive of forward move 
ment of the aircraft, thereby providing an aircraft capa 
ble of vertical take-off. 
With the above and other objects in view as may 

appear hereinafter, reference is directed to the accom~ 
panying drawings in which: 
FIG. 1 is a diagrammatical plan view showing the 

essential features of the rotor augmented lift. 
FIG. 2 is a second view taken through 2—2 of FIG. 1. 
FIG. 3 is a plan view of one form of aircraft incorpo 

rating the rotor augmented lift. 
FIG. 4 is a side view thereof. 
FIG. 5 is a plan view of the rotor augmented lift 

adapted to another form of aircraft. 
FIG. 6 is a side view thereof. 
FIG. 7 is a plan view of the rotor augmented lift 

adapted to another type of aircraft. 
FIG. 8 is a side view thereof. 
Reference is directed to FIGS. 1 and 2. The rotor 

augmented lift includes a rotor 1 having blades 2 
mounted on a shaft 3 for rotation about a vertical axis. 
Located at one side of the rotor is a semicircular airfoil 
4 having a semicircular radially outer or leading edge 5 
and a semicircular inner or trailing edge 6. The trailing 
edge need not be a sharp edge, but may have substan 
tial vertical depth as represented in FIG. 2 so that in 
effect the airfoil is essentially the forward portion of a 
conventional airfoil. 
Between the leading trailing edges, the airfoil forms 

an upper lifting surface 7 and a lower lifting surface 8. 
The thrust of the rotor is upward. Considering the 

operation of the rotor alone, the rotor produces a nega 
tive pressure in an essentially funnel-shaped or conical 
shaped region of air above the rotor, and a positive 
pressure in a radially compressed region below the 
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rotor, thus producing a vertical upward thrust compo 
nent. 
Next, considering the wing or lifting airfoil without 

the rotor, movement of air ?owing over the upper and 
lower sides of the airfoil is such that the air velocity is 
higher across the top of the wing than across the under 
side. The greater this difference, the greater the lifting 
component. 
When the rotor and airfoil are arranged as shown in 

the drawings, the method of producing augmented lift 
is as follows: 
The rotor draws air across the upper surface of the 

airfoil, thus increasing its velocity. Simultaneously, air 
passage under the airfoil is reduced in velocity and 
de?ected downwardly. As a consequence, the lift com 
ponent produced in the region of the airfoil is materi 
ally increased with respect to the most efficient lift 
component that could be produced without the pres 
ence of the rotor. The lift component is, in fact, in 
creased by a factor of two or three. This is accom 
plished without impairing the thrust of the rotor so that 
the full lifting force of the rotor is added to the lifting 
force of the airfoil. 

In addition, a radially inward force component is 
generated when the plane of the rotor is at least above 
the mid-height plane of the radially inner end of the 
airfoil because of the high pressure below the rotor 
acting along the radially inner or trailing edge of the 
airfoil. Inasmuch as the airfoil is semicircular, the accu 
mulative effect of the radially outward force compo 
nent is a forward thrust. 

It will be observed that the forces discussed occur 
without forward movement of the aircraft and may be 
sufficient to effect vertical take-off. 
The means and method of rotor augmented lift may 

be adapted to various types of aircraft; for example, as 
shown in FIGS. 3 and 4, the airfoil may take the form 
of a ?xed wing 9 attached to a fuselage 10 designed for 
a jet discharge on its rear extremity 11. The wing is 
joined intermediate the extremities of the fuselage and 
has a semicircular radially inner or trailing edge 12, 
similar to the trailing edge 6 and a leading edge 13 
which may also be semicircular, however, the two 
edges need not be equal distant but may approach each 
other toward their lateral extremities. 
At its lateral extremities, the wing 9 is provided with 

horizontal control surfaces 14 and vertical control sur 
faces 15. Within the boundaries of the semicircular 
recess formed by the trailing edge 12 of the wing, the 
fuselage is provided with a depressed portion 16, above 
which is mounted a rotor 17. The axis of the rotor is 
concentric with the curvature of the radially inner or 
trailing edge 12 of the wing. 
Reference is now directed to FIGS. 5 and 6. In this 

case, a fuselage 17 is indicated which is provided with 
a jet discharge 17a at its rear end and adjacent the rear 
end is provided with vertical control surfaces 18 and 
horizontal control surfaces 19. The wing 20 in this case, 
is mounted forwardly on the fuselage and includes a 
semicircular trailing edge 21 and a swept back, but 
curving leading edge 22. On opposite sides of the fuse 
lage, the lateral and rearward extremities of the wing 
are curved inwardly toward the trailing edge or radially 
inner edge 21 as indicated by 23. 
Within the boundaries of the radially inner edge 21 

and forwardly of the control surfaces, the fuselage I6 is 
depressed as indicated by 24 and a rotor 25 is mounted 
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above the depressed portion and concentric with the 
radially inner edge 21. 
Reference is now directed to FIGS. 7 and 8. The 

fuselage 26 here illustrated is provided with a wing 27 
having a semiconductor radially inner or trailing edge 
28 and a swept back leading edge 29. The lateral ex~ 
tremities of the wing are provided with control surfaces 
30. In this case, the engines carried in the nacelles 31 
are provided with propellers 32. 
The nacelles 31 extend rearwardly from the wing 27 

beyond the fuselage 26 and are joined by a cross mem 
ber 33. The cross member is provided with horizontal 
control surfaces 34 and the rear extremities of the 
nacelles are provided with vertical control surfaces 35. 
The rear portion of the fuselage 26 is depressed as 

indicated by 36 and supports a rotor 37. In this case, 
the plane of rotation of the rotor is shown somewhat 
below the plane of the wing 27. 

It should be emphasized that in each instance, the 
wing or airfoil is semicircular; that is, it extends approx 
imately half the circumference of the ?gure of revolu 
tion generated by the rotor. If the wing extends an 
appreciable distance beyond one-half the ?gure of 
revolution, the effectiveness of the rotor-airfoil rela‘ 
tionship is reduced, and in particular, the forward 
thrust accomplished by the particular rotor-airfoil rela 
tionship is reduced and the efficiency of this system for 
forward ?ight is materially impaired. 
The planes de?ned by the wing or airfoil and rotor 

may coincide or the rotor may be slightly above or 
below the plane of the wing. Also, it will be noted that 
the strong vertical ?ow produced at the radially inner 
or trailing edge of the wing makes feasible a trailing 
edge which has substantial vertical depth, although the 
extent of vertical depth may vary with different wing or 
airfoil pro?les and with the relative location of the 
plane of the rotor with respect to the plane of the wing 
or airfoil. 

It should also be noted that the cross section or pro?e 
of the wing need not be constant, but may have a 
greater chord at its central portion than at its lateral 
extremity. It should be recognized that in forward 
?ight, the air stream may not move truly radially across 
all portions of the wing as represented in FIG. 1, but 
may flow in increasing angular relation to the radius of 
the wing as the vertical plane of flow moves away from 
the fuselage. 
While particular embodiments of this invention have 

been shown and described, it is not intended to limit 
the same to the details of the construction set forth, but 
instead, the invention embraces such changes, modi? 
cations and equivalents of the various parts and their 
relationships as come within the purview of the ap 
pended claims. 

I claim: 
1. In an aircraft: a generally horizontal lift producing 

wing I: structure 1 portion which produces a lifting 
force when moved through air, said lift producing wing 
portion having a leading edge, a trailing edge and gener 
ally horizontally extending upper and lower surfaces, at 
least a portion of said trailing edge being con?gured to 
de?ne a semicircle about a vertical axis II; J , a power 
driven rotor mounted for rotation about said axis and 
having generally radial blades below said upper surface 
extending to close proximity to but spaced radially in 
wardly of said trailing edge and arranged to produce 
downward air ?ow at said trailing edge said radial 
blades being rotatable in a plane which intersects said 
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trailing edge, the region rearwardly of said rotor and 
between said rotor and said trailing edge being free of 
air directing means whereby said rotor produces direct 
upward thrust on said aircraft and also creates a low 
pressure flow ?eld across said upper surface and a high 
pressure flow ?eld across said lower surface to thereby 
produce additional lift for said aircraft. 

2. An aircraft as de?ned in claim 1 wherein at least a 
portion of said trailing edge de?ning said semicircle 
de?nes a generally upstanding and generally rear~ 
wardly facing surface radially outwardly of said blades 
whereby air thrown radially outwardly by said blades 
produces forward thrust on said aircraft. 

3. An aircraft as de?ned in claim 1 including further 
means thereon for producing forward thrust on said 
aircraft, independently of operation of said rotor. 

4. In an aircraft: a wing structure for producing lift as 
it moves in a forward direction through the air, said wing 
structure including a generally horizontal lift producing 
wing portion which produces the substantial part of the 
lift when moved through the air in a forward direction, 
said lift producing wing portion having a leading edge, a 
trailing edge and generally horizontally extending upper 
and lower surfaces, said upper surface having air moving 
there across at a velocity relative thereto as said wing 
portion moves in a forward direction and a pressure build 
up occurring beneath said lower surface, at least a por 
tion of said trailing edge of said wing portion being con 
?gured to define a semicircle about a vertical axis, means 
for augmenting the lift produced by said horizontal pro 
ducing wing portion including a power driven rotor 
mounted for rotation about said axis and having gener 
ally radial blades extending to close proximity to but 
spaced radially inwardly of said trailing edge and produc 
ing downward airflow at said trailing edge of the wing 
portion while the wing portion is moving in a forward 
direction to increase the velocity of air?ow across the 
upper surface of said wing portion and increase the pres 
sure beneath said wing portion, at least a portion of said 
trailing edge de?ning said semicircle also defining a gen 
erally upstanding and generally rearwardly facing sur 
face radially outwardly of said blades whereby air thrown 
radially outwardly by said blade produces forward thrust 
on said aircraft, means for supporting the radial blades so 
that at all times the plane of rotation of the blade inter 
sects the trailing edge of said wing portion, the tips of said 
radial blades being located within the depth of the trailing 
edge during rotation thereof, the line of intersection of 
the plane of rotation of said blades and the trailing edge 
of the wing lies in a plane parallel to the forward direc 
tion of movement of the wing portion, the plane of the 
rotor being above the mid-height plane of the trailing 
edge of the wing portion, the region rearwardly of said 
rotor and between said rotor and said trailing edge being 
free of air directing means, the chord distribution of the 
wing portion being such that the span of the wing portion 
which lies in front of the semicircle has substantial lift 
producing characteristics, said semicircle in the trailing 
edge of said wing portion subtending approximately one 
half of the figure of revolution generated by said rotor 
whereby said rotor produces direct upward thrust on said 
aircraft and also creates a low pressure ?eld across said 
upper surface and a high pressure ?ow ?eld across said 
lower surface to thereby produce additional lift for said 
aircraft, and additional means on said aircraft for pro 
ducing forward thrust on said aircraft while said rotor is 
rotating. 
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5. In an aircraft: a wing structure for producing lift as 
it moves in a forward direction through the air, said wing 
structure including a generally horizontal lift producing 
wing portion which produces the substantial part of the 
lift when moved through the air in a forward direction, 
said lift producing wing portion having a leading edge, a 
trailing edge and generally horizontally extending upper 
and lower surfaces, said upper surface having air moving 
there across at a velocity relative thereto as said wing 
portion moves in a forward direction and a pressure build 
up occurring beneath said lower surface, at least a por 
tion of said trailing edge of said wing portion being con 
figured to define a semicircle about a vertical axis, means 
for augmenting the lift produced by said horizontal pro 
ducing wing portion including a power driven rotor 
mounted for rotation about said axis and having gener 
ally radial blades extending to close proximity to but 
spaced radially inwardly of said trailing edge and produc 
ing downward air?ow at said trailing edge of the wing 
portion while the wing portion is moving in a forward 
direction to increase the velocity of air?ow across the 
upper surface of said wing portion and increase the pres 
sure beneath said wing portion, at least a portion of said 
trailing edge de?ning said semicircle also de?ning gener 
ally upstanding and generally rearwardly facing surface 
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6 
radially outwardly of said blades whereby air thrown 
radially outwardly by said blade produces forward thrust 
on said aircraft, and means for supporting the radial 
blades so that at all times the plane of rotation of the 
blade intersects the trailing edge of said wing portion, the 
tips of said radial blades being located within the depth of 
the trailing edge during rotation thereof, the line of inter 
section of the plane of rotation of said blades and the 
trailing edge of the wing lies in a plane parallel to the 
forward direction of movement of the wing portion, the 
plane of the rotor being above the mid-height plane of the 
trailing edge of the wing portion, the region rearwardly of 
said rotor and between said rotor and said trailing edge 
being free of air directing means, the chord distribution 
of the wing portion being such that the span of the wing 
portion which lies in front of the semicircle has substan 
tial lift producing characteristics, said semicircle in the 
trailing edge of said wing portion subtending approxi 
mately one-half of the ?gure of revolution generated by 
said rotor whereby said rotor produces direct upward 
thrust on said aircraft and also creates a low pressure 
?eld across said upper surface and a high pressure ?ow 
?eld across said lower surface to thereby produce addi 
tional lift for said aircraft. 

‘F * * * * 
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Claims 1, 2 and 3, should appear as shown below: 

—— In an aircraft: a generally horizontal lift 
producing wing structure having a leading edge, a trailing 
edge and generally horizontally extending upper and lower 
surfaces, at least a portion of said trailing edge being 
configured to define a semicircle about a vertical axis; 
a power driven rotor mounted for rotation about said axis and 
having generally radial blades below said upper surface ex 
tending to close proximity to but radially inwardly of said 
trailing edge and arranged to produce downward air flow at 
said trailing edge, the region rearwardly of said rotor and 
between said rotor and said trailing edge being free of air 
directing means whereby said rotor produces direct upward 
thrust on said aircraft and also creates a low pressure flow 
field across said upper surface and a high pressure flow 
field across said lower surface to thereby produce additional 
lift for said aircraft. 

2. An aircraft as defined in claim 1 wherein at least 
a portion of said trailing edge defining said semicircle 
defines a generally upstanding and generally rearwardly facing 
surface radially outwardly of said blades whereby air thrown 
radially outwardly by said blades produces forward thrust on 
said aircraft. 

3. An aircraft as defined in claim 1 including further 
means thereon for producing forward thrust on said aircraft, 
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