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[57] ABSTRACT
Improvement to a fixed-wing airborne vehicle which 
results in significant delay drag rise well into the tran
sonic regime. The fundamental features of the improve
ment include: fixedly skewing sthe wings at 45 degrees; 
shaping the outboard ends of the wing tips so that the 
trailing edge of the forwardly disposed wing is swept 
forwardly and the leading edge is straight relative to the 
trailing edge, and so that the leading edge of the rear- 
wardly disposed wing is swept rearwardly and the trail
ing edge is straight relative to the leading edge; and, 
blending the leading and the trailing edges of the plan- 
form, so as to increase the local chord and control the 
longitudinal position of the maximum thickness in the 
root area (i.e., at the interface of the inboard tip end of 
each wing with the fuselage).

1 Claim, 1 Drawing Figure
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FIXED SKEWED WING AIRBORNE VEHICLE

STATEMENT OF GOVERNMENT INTEREST
The invention described herein may be manufactured 

and used by or for the Government for governmental 
purposes, without the payment of any royalty thereon.

CROSS REFERENCE TO RELATED 
APPLICATION

This application is a continuation-in-part of U.S. Pat. 
Application Ser. No. 621,330, filed Oct. 10, 1975, now 
abandoned.

BACKGROUND OF THE INVENTION
This invention relates to, improvements in, to, and of 

airbone vehicles of the fixed wing type and, more par
ticularly, to the wing(s) thereof.

As a preliminary matter, it is to be noted that the term 
“airborne vehicle”, as used herein, is intended to mean 
a vehicle, craft, structure or the like, which is capable of 
airborne flight. Such airborne vehicles may include, but 
are not limited to, airplanes, gliders, and drones; and, 
such vehicles may also include missiles, spacecraft, and 
the like, when they are within the atmosphere.

It is also to be noted that, in the interest of simplicity, 
our inventive improvements will be shown as incorpo
rated in only one preferred embodiment adapted specifi
cally for use with an airplane having a mid-wing config
uration. This adaptation is solely by way of illustration, 
and not by way of any limitation.

It is a continuing goal in the airborne vehicle art to 
delay drag rise to as high a Mach number as possible. In 
the prior art, a drag rise delay to Mach number 1.1 has 
been attained with symmetrical fixed-wing type air
planes.

Our invention significantly advances the state-of-the- 
art by delaying drag rise of fixed-wing airborne vehicles 
to a Mach number of 1.4, a new height in the art.

SUMMARY OF THE INVENTION
This invention pertains to inventive improvements of 

fixed wing type airborne vehicles capable of flight at 
supersonic speeds.

The principal object of this invention is to teach the 
structure of a fixed-wing airborne vehicle whereby drag 
rise is delayed well into the transonic regime (e.g., ap
proximately to Mach number 1.4).

This principal object, as well as other equally impor
tant and related objects, of our invention will become 
readily apparent after a consideration of the description 
of our invention, coupled with reference to the draw
ing.

DESCRIPTION OF THE DRAWING
The drawing is a top plan view, in simplified form, of 

a fixed-wing airborne vehicle of the airplane type, 
wherein the airplane is intended for, and is capable of, 
flight at supersonic speeds, and also wherein the fixed- 
wing airplane incorporates, as a preferred embodiment, 
the unique features of our invention.

DESCRIPTION OF THE PREFERRED 
EMBODIMENT

With reference to the drawing, therein is shown the 
structure of a preferred embodiment 10 of our invention 
in planform, as it applies to an airborne vehicle of the

2
fixed-wing airplane type which is intended for flight at 
supersonic speeds.

It is reiterated here that, solely as a matter of prefer
ence, and not of limitations, the fixed-wing airplane 10 
depicted in the drawing is of the midwing type.

The fixed-wing airplane 10, includes: a fuselage 11 
which, in turn, has a longitudinal axis A-B; a nose sec
tion, generally designated 11A; a tail section, generally 
designated 11B; a starboard wing section 12 (hereinafter 
referred to as the “starboard wing”) which further in
cludes a leading edge 12A, a trailing edge 12B, an out
board end 12C, an inboard end 12D, a wing tip 12E at 
the outboard end 12C, and root area 12F at the inboard 
end 12D; a port wing section 13 (hereinafter referred to 
as the “port wing”) which further includes a leading 
edge 13A, a trailing edge 13B, an outboard end 13C, an 
inboard end 13D, a wing tip 13E at the outboard end 
13C, and root area 13F at the inboard end 13D; and, a 
span-wise axis C-D which is common to both the star
board wing 12 and the port wing 13,

The starboard wing 12 and the port wing 13 are 
fixedly disposed, so that the span-wise axis C-D which 
is common to them (i.e., 12 and 13) is also in a skewed 
(i.e., yawed, slanted, or oblique) relationship to the 
longitudinal axis A-B, with the result that one wing (i.e., 
the starboard wing 13 in this case) is disposed fore and 
the other wing (i.e., the port wing 12 in this case) is 
disposed aft. An angular skew of 45 degrees is preferred 
(i.e., 01 =  02=45 degrees). Stated another way, it is 
preferred that the span-wise axis C-D which is common 
to fixed wings 12 and 13 be skewed at an angle of 45 
degrees to the longitudinal axis A-B.

It is to be noted: that, with reference to the forwardly 
disposed wing (i.e., the starboard wing 12 in this case), 
the trailing edge 12B is swept forwardly at the outboard 
wing tip 12E, as indicated by the directional arrows in 
that general location, while the leading edge 12A is 
essentially straight relative to the trailing edge 12B and, 
that, with reference to the rearwardly disposed wing 
(i.e., the port wing 13 in this case), the leading edge 13A 
is swept rearwardly, as indicated by the directional 
arrows in that general location, while the trailing edge 
13B is essentially straight relative to the leading edge 
13A.

It is also to be noted that, with reference to the root 
area 12F and 13F of both wings 12 and 13, the leading 
edges 12A and 13 A and the trailing edges 12B and 13B 
are blended at said root areas 12F and 13F of the plan- 
form so as to increase the local chord and control the 
longitudinal position of the maximum thickness in the 
root area(s) 12F and 13F.

MANNER OF OPERATION OF THE 
PREFERRED EMBODIMENT

The manner of operation of the preferred embodi
ment 10 of our inventive improvement can easily be 
ascertained, understood, and appreciated, by any person 
skilled in the art, from the foregoing description, cou
pled with reference to the drawing.

For others, it is sufficient to say in explanation that 
the skewed relationship of the fixed wings 12 and 13 to 
the fuselage 11, and that the sweeping of the wing tips 
12E and 13E, coupled with the straightness of leading 
edge 12A and of trailing edge 13B, and also that the 
blending of the root areas 12F and 13F to the fuselage, 
collectively result in a longer delay speedwise in the rise 
of “drag”, which is the resistance of the air to an object 
moving through it, until the airplane 10 reaches a higher
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Mach number (i.e., a higher speed, as compared to the 
speed of sound). Increasing this delay in drag rise, as we 
have done with our inventive improvement, is a con
tinuing goal in the airbone vehicle art.

CONCLUSION
It is abundantly clear from all of the foregoing, and 

from the drawing, that the stated and desired principal 
objective of our invention has been attained:

It is to be noted that, although there have been de
scribed and shown the fundamental and unique features 
of our inventive improvement as applied to a particular 
preferred embodiment, various other embodiments, 
adaptations, substitutions, additions, omissions, and the 
like will occur to, and can be made by, those of ordinary 
skill in the art, without departing from the spirit of the 
invention. For example, the axis C-D (and, thereby, 
wings 12 and 13) could be skewed in relationship to axis 
A-B so that 01=02=135 degrees, as long as the other 
fundamentals of the inventive improvement are also 
modified.

What is claimed is:
1. In an airborne vehicle of the fixed-wing type in

tended for use at supersonic speeds, wherein said air
borne vehicle has a fuselage with a longitudinal axis, a 
starboard wing section, a port wing section, and a span-

4
wise axis common to both said wing sections, and 
wherein each said wing section has a leading edge, a 
trailing edge, an outboard end, and an inboard end, and 
also wherein each said wing section has a tip at said 
outboard end and a root area at said inboard end, the 
improvement comprising:

(a) , said wing sections fixedly disposed, with said 
starboard wing section disposed fore and said port 
wing section disposed aft, and with said common 
span-wise axis of said starboard and said port sec
tions disposed in a skewed position at an angle of 45 
degrees to said longitudinal axis of said fuselage;

(b) . said leading edge and said trailing edge of each 
said wing section, at said root area thereof, config
urated to blend with and to said fuselage;

(c) . and, said tip of said fore disposed starboard wing 
section is so configurated that said trailing edge 
thereof is swept forwardly and said leading edge 
thereof is essentially straight relative to said trailing 
edge and said tip of said aft disposed port wing 
section is so configurated that said leading edge 
thereof is swept rearwardly and said trailing edge 
thereof is essentially straight relative to said lead
ing edge.

* * * * *
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