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CIRCULAR WING AIRCRAFT
This is a continuation of application Ser. No.
198,704, filed Nov. 15, 1971, now abandoned.

BACKGROUND OF THE INVENTION

Various efforts have been made in the prior art to
provide an aircraft having good maneuverability at rel-
atively low speeds. Such an aircraft should be stable in
flight and should permit take-off and landings at rela-
tively low speeds. A particular example of an aircraft
capable of such operation is shown in my prior U.S.
Pat. No. 2,864,567 issued Dec. 16, 1958 for “Air-
craft.”

While the aircraft shown in my prior patent referred
to hereinabove successfully achieves the objects of pro-
viding low landing and take-off speeds, and good ma-
neuverability at low speed its operation is not as ideal
as is desirable. I have provided an improved form of the
aircraft shown in my prior patent which enhances its
desirable characteristics. The slow speed and landing
characteristics of my improved aircraft are superior to
those of aircraft of the prior art. My aircraft has im-
proved lateral and directional stability and control. It
provides a more positive pitch control.

SUMMARY OF THE INVENTION

One object of my invention is to provide an improved
circular wing aircraft having superior low-speed han-
dling characteristics over aircraft of the prior art.

Another object of my invention is to provide an im-
proved circular wing aircraft which is capable of low
speed take-off and landing.

A further object of my invention is to provide an im-
proved circular wing aircraft which can be flown at
high angles of attack without loss of lateral or direc-
tional stability and control.

Another object of my invention is to prov1de an im-
proved circular wing aircraft which is relatively simple
in construction for the result achieved thereby.

A further object of my invention is to provide an im-
proved circular wing aircraft having greater safety and
reduced noise level.

Other and further objects of my invention will appear
from the following description:

In general my invention contemplates the provision
of an improved aircraft the main airfoil of which is gen-
erally circular in shape and which is provided with a
pair of spaced vertical stabilizers extending along
chords of the circle and equally spaced from the air-
craft center line from points ahead of the leading edge
to points behind the trailing edge with a cut-out portion
of the airfoil bounded at its lateral edges by the chords
displaced upwardly and rearwardly and supported by
the vertical stabilizers so as to provide a space for a
pusher type engine. The outer wing sections which
have a normal camber may be provided with spoilers in
addition to ailerons while the center section of the air-
foil between the vertical stabilizers has a higher degree
of camber to enhance its lifting effect.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings which form part of the
instant specification and which are to be read in con-
junction therewith and in which like reference numer-
als are used to indicate like parts in the various views:
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FIG. 1 is a top plan view of my improved: circular
wing aircraft.

FIG. 2 is a front elevation of my 1mproved circular
wing aircraft.

FIG. 3 is a side elevation of my improved circular
wing aircraft.

FIG. 4 is a sectional view of my 1mproved cucular
wing aircraft taken along the line 4—4 of FIG. 1.

FIG. § is a sectional view of my improved circular
wing aircraft taken along the line 5—5 of FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now more particularly to the drawings, my
improved circular wing aircraft, indicated generally by
the reference character 10 includes a generally circular
wing 12. Respective vertical stabilizers 14 and 16 ex-
tend entirely through the wing 12 along spaced chords
generally parallel to and equally spaced from the longi-
tudinal axis of the aircraft. These stabilizers extend
from points slightly ahead of the leading edge of the cir-
cular section to points behind the trailing edge. They
are, moreover, as can be seen by reference to FIG. 3
provided with upwardly extending portions adjacent to
the tail of the aircraft.

The vertical stabilizers 14 and 16 divide the wing 12
into outer wing sections 18 and 20, each of which has
a conventional camber forming a convex bottom airfoil
such, for example, as NACA 2409. The stabilizers 14
and 16 further form a central section 26 which I form
with a concave botton such, for example, as NACA No.
6409, as shown in FIG. 5. [ have indicated this by the
reference character 28.

I provide a horizontal stabilizer by cutting a portion
30 out of the rear of the central section of the wing 12
and mounting it at the upper edges of the vertically ex-
tending air portions of the stabilizers 14 and 16, The
lower portions of vertical stabilizers 14 and 16 form a
boundry between the concave bottom of the center
section 26 and convex bottom of the outer portions 18
and 20. In addition I space the leading edge of the hori-
zontal stabilizer 30 rearwardly from the trailing edge 34
of the forward center wing section 26 to provide an
opening 32. This may be achieved either by moving
section 30 rearwardly with respect to the section 26 or
by displacing the trailing edge 34 forwardly of the edge
of the cutout section. Preferably [ move the elevator
section rearwardly for increased leverage.

I mount the power plant, indicated generally by the
reference character 36, of my aircraft on or in the cen-
tral wing section 26. Power plant 3% may include an en-
gine 38 adapted to drive a pusher propeller 40 located
in the opening 32 adjacent to the trailing edge 34 of the
forward wing section 26. It will readily be appreciated
that the horizontal stabilizer may be provided with a
moveable ‘“elevator” portion 30A, or may be fully
moveable. It will also be readily appreciated that alter-
natively to providing an engine 38 and the propeller 40
[ might use a jet engine. The aircraft includes a fuselage
providing a cabin section 44 having landing wheels 46
and 48 and a nose wheel 50. A larger version of this air-
craft may have the cabin section enclosed entirely
within the wing structure.

From the structure described thus far, it will be seen
that the vertical stabilizers 14 and 16 provide a tunnel-
like space 42 for the flow of air in a fore-and-aft direc-
tion over and under the central wing section 26. Owing
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to the fact that a pusher-like power plant 36 is em-
ployed, the air flow over the wing is relatively undis-
turbed. Moreover, propeller 40 moves air-to the stabi-
lizer and rudders 29 and 31 with more force than do
conventional drive systems which results in greatly im-
proved elevator and rudder control at slow forward
speeds. Location of the wing section just ahead of the
propeller permits the wing to act as a turning vane for
the air flow entering the propeller. This results in im-
proved propeller performance and reduction of asym-
metrical thrust at high angles of attack.

The construction of my improved aircraft has fea-
tures resulting in improved operation over the aircraft
shown in my U.S. Pat. No. 2,864,567. First, [ provide
the space for opening 32 and the resultant tunnel space
42 which provides a space in which the propeller 40

may operate. As a result propeller inflow acts on the:

center section of the wing to create some static lift and
also acts to delay stalling at high angles of attack. The
increased force of the outflow from the propeller 40
which is directed onto the stabilizer 3¢ and rudders 29
and 31 provide more positive pitch control and direc-
tional at lower speed.

In my aircraft, moreover, I may employ spoilers 22
and 24 in the outer wing sections 18 and 20. These con-
trol spoilers are located at or slightly ahead of the high
point of each wing tip. They may be used in addition to,
or in conjunction with ailerons 53 and 54 to provide
improved roll control for the aircraft.

Further as is pointed out hereinabove while the outer
wing sections 18 and 26 have a conventional camber
providing a convex bottom airfoil, the central wing sec-
tion 26 is formed with a concave bottom airfoil. This
arrangement achieves a more even lift distribution
across the wing 12, As a consequence, the central por-
tion of the wing contributes its proper share of the
overall lift. Since the concave bottom center section
develops a comparatively higher lift for a given angle
of attack than does a conventional airfoil, my arrange-
ment provides a more even spanwise lift distribution
and performance of the wing 12 is improved.

I may, if desired, provide a lift-destroying spoiler 52
across the center portion of the wing. This could be
used during landing of the aircraft to lessen lift just
prior to touchdown. As a consequence, more effective
braking action is provided and the tendency of the air-
craft to float just above the runway owing to the large
ground cushion effect is reduced.

In operation of my improved circular wing aircraft
propeller 40 is driven by motor 38 to draw air rear-
wardly over the central wing section 26. The vertical
stabilizers 14 and 16, which extend the full length of
the main airfoil, act as wing “fences’ to control the
flow of air and to minimize “spanwise” flow. With the
trailing edge of stabilizer 30 behind the circular wing
surface more leverage and more effective control are
provided. The spoilers 22 and 24 and ailerons 53 and
54 in the outer wing sections may be operated by any
suitable mechanism known to the art. Rudders 29 and
31 also provided at the rear of vertical stabilizers 14
and 16 are used for directional controt. Their effective-
ness at low forward speeds is enhanced by the air flow
from propeller 40.

It is to be noted, as can be seen from FIG. 2 that the
high points of the outer wing sections and of the central
wing section are located on a straight line extending in
a transversly skewed direction. Location of the pusher
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propeller 40 in the space 32 not only provides im-
proved performance by enhancing the lifting action of
the center wing section, by increasing the effectiveness
of the elevator and rudders, by improving the operation
of the propeller at high angles of attack, but it is safer
in that the propeller is not located outside the periph-
ery of the aircraft. Moreover, noise in the cabin is re-
duced. Spoiler 52 may be operated on landing to re-
duce the cushion effect of the wing.

It will be seen that | have accomptished the objects
of my invention. I have invented an improved circular
wing aircraft which has improved performance and
safety over circular wing aircraft of the prior art. My
improved aircraft has improved lateral, directional and
pitch stability and control. It is capable of taking off
and of landing at relatively slow speeds and possesses
a greater speed ratio. My aircraft incorporates an air-
foil providing a higher lift than do circular aircraft with
conventional airfoils.

It will be understood that certain features and sub-
combinations are of utility and may be employed with-
out reference to other features and subcombinations.
This is contemplated by and is within the scope of my
claims. It is further obvious that various changes may
be made in details within the scope of my claims with-
out departing from the spirit of my invention. It is,
therefore, to be understood that my invention is not to
be limited to the specific details shown and described.

Having thus described my invention, what I claim is:

1. An improved aircraft including in combinataion, a
main airfoil having a first certain outline configuration
when viewed from the top thereof, respective elon-
gated vertical members on opposite sides of and
equally spaced from the fore-and-aft centerline of said
main airfoil, said vertical members extending generally
parallel to said fore-and-aft axis throughout said airfoil
from the leading edge thereof to the trailing edge
thereof and positioned inboard of the outboard edges
of said airfoil to divide said main airfoil into a relatively
independent central section between said members,
and respective outer sections outboard of said mem-
bers, said members projecting above the upper surface
of said main airfoil and projecting below the under sur-
face of the main airfoil to form tunnel-like spaces for
the flow of air from the leading edge to the trailing edge
of the airfoil over and under the central section thereof,
said outer sections extending rearwardly of said central
section to provide outer section inboard edges extend-
ing rearwardly from the trailing edge of said central
section to the trailing edges of said outer sections, said
inboard edges and said central section trailing edge
forming a second certain outline configuration, a hori-
zontal stabilizer formed with a leading edge and outer
edges in said second outline configuration, and means
including upwardly extending portions of said vertical
members adjacent to the trailing edges of said outer
sections to provide vertical stabilizers for mounting
said horizontal stabilizer above said main airfoil and
with the leading edge of said horizontal stabilizer
spaced rearwardly from said central section trailing
edge, said central section being formed with a concave
bottom surface and said outer sections being formed
with convex bottom surfaces.

2. An improved aircraft as in claim 1 in which the
trailing edge of said horizontal stabilizer extends to a
location rearward of said outer airfoil sections.
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3. An improved aircraft as in claim I in which said
vertical members extend from points ahead of the lead-
ing edges of said outer wing section to points beyond
the trailing edges of the outer wing sections. ‘

4. An improved aireraft as in claim 1 including spoil-
ers and ailerons located in said outer wing sections.

5. An improved aircraft as in claim 1 including a
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spoiler in said central section.

6. An improved aircraft as in claim 1 including a
pusher engine mounted adjacent to the trailing edge of
said center section with the propeller thereof in the
space between the center section trailing edge and the

leading edge of the horizontal stabilizer.
. *® * * * *



