
United States Patent (19) 

Tupolev et al. 
11, 3,955,781 
(45) May 11, 1976 

54) 

76 

22 
21 

63 

52 
51 
58 

SUPERSONIC AIRCRAFT WITH THE 
ENGINES DISPOSED UNDER THE DELTA 
WING MDDLE PORTION 
inventors: Andrei Nikolaevich Tupolev, 

Leninsky prospekt, 14; Alexei 
Andreevich Tupolev, ulitsa 
Stanislavskogo, 15, kv. 25; Iosif 
Fomich Nezval, ulitsa Chkalova, 25, 
kv. 32; Georgy Alexeevich 
Cheremukhin, 
Krasnokazarmennaya, 9, kv. 174; 
Alexandr Emmanuilovich Sterlin, 
ulitsa K. Marxa, 20, kv. 266; 
Valentin Ivanovich Bliznjuk, ulitsa II 
Parkovaya, 37, korpus 3, kv. 46, all 
of Moscow; Alexandr Leonidovich 
Pukhov, ulitsa Gagarina, 35, kv. 47, 
Zhukovsky Moskovskio oblasti; 
Georgy Petrovich Svischev, ulitsa 
Kirova, 40-a, kv. 26; Georgy 
Sergeevich Bijushgens, ulitsa 
Suvorovskaya, 1/2, kv. 26, both of 
Moscow; Vitaly Georgievich 
Mikeladze, ulitsa Mayakovskogo, 
17, kv. 20, Khukovsky Moskovskoi 
oblasti, all of U.S.S.R. 

Filed: Apr. 29, 1974 
Appl. No.: 471,713 

Related U.S. Application Data 
Continuation of Ser. No. 8,166, March 10, 1974, 
abandoned. 

U.S. Cl.................................... 244/13; 244/119 
Int. Cl............................................. B64C 1/00 
Field of Search ................. 244/13, 15, 55, l 19, 

244/120, 118, 106, 118 R 

(56) References Cited 
UNITED STATES PATENTS 

2,623,720 l 21 1952 Fortunato........................... 2441 106 
FOREIGN PATENTS OR APPLICATIONS 

674,433 4/1939 Germany............................ 2441 19 
OTHER PUBLICATIONS 

Jame's All the World's Aircraft, 1968-1969, pp. 
433-434, "Tupolev Tu-144.' 
Jame's All the World's Aircraft, 
498-499, “Tupolev tu-144.' 
Jame's All the World's Aircraft, 
403-404, "Northrup F-5A.” 
Jame's All the World's Aircraft, 1964-1965 p. 267, 
"North American RA-5C.' 

1969-1970, pp. 

1969-1970, pp. 

Primary Examiner-Trygve M. Blix 
Assistant Examiner-Galen L. Barefoot 
Attorney, Agent, or Firm-Holman & Stern 

57 ABSTRACT 
A supersonic aircraft in which the engines are dis 
posed under the middle portion of a delta wing and 
the contour of the nose portion except for the front 
end of the fuselage is defined essentially by two arcs of 
different circumference, the circumferences being dis 
posed one above the other, with the lower circumfer 
ence being described by a greater radius than the ra 
dius of the upper circumference, a cabin floor at the 
intersection of these circumferences, the nose portion 
at its front end including such end being inclined 
downwardly for thereby decreasing the height of the 
aircraft and increasing the number of seats in a row, 
and engines under the middle portion of the wing. 

2 Claims, 4 Drawing Figures 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a fragmentary side view of a nose portion of 

the aircraft embodying the invention, 
FIG. 2 is a bottom view of the aircraft shown in FIG. 

l, 
FIG. 3 is a view taken along line III-III of FIG. 1, the 

view looking in the direction of the arrows, and 
FIG. 4 is a view taken along line IV-IV of FIG. 1, 

the view looking in the direction of the arrows. 
DETAILED DESCRIPTION OF THE INVENTION 

A supersonic aircraft comprises a fuselage 1 (FIGS. 1 
and 2) having a fin portion of a conventional shape. 
Mounted in the lower portion of the fuselage 1 is a 
delta wing 2 and nacelles 3 accomodating engines and 
air intake ducts are located under the middle portion of 
the wing. The contour of the cross section of the nose 
portion of the fuselage, except for its end 4, is essen 
tially two arcs of different circumferences (FIG. 3), 
disposed one above the other. The lower arc is de 
scribed by a radius R, and the upper arc by a radius r, 
with the lower arc exceeding the upper arc by 1.3-1.7 
times. The closer the section is to the end 4 (FIGS. 1 
and 2), the smaller the ratio and the boundary between 
the two arcs is essentially a floor 5 of the cabin, with the 
width of the cross section exceeding the height. 
Such shape of the nose portion of the fuselage sub 

stantially increases its bearing characteristics during 
flights at supersonic speeds, so that it is unnecessary to 
dispose the nose portion of the fuselage above the wing, 
as is seen in FIG. 4. With the nose portion thus dis 
posed, the operating conditions of the air intake ducts, 
as compared to conventional aircraft, are not wors 
ened. With the flight speed varying from the subsonic 
to the supersonic, the aerodynamic center shifts but 
insignificantly. 
Furthermore, by virtue of the invention it is possible 

to increase the number of seats in a row by one and, the 
area of the cross section of the passenger cabin remains 
the same. 

It is clear that due to its asymmetric shape, different 
forces are applied to the upper and lower portions of 
the cross section. However, the difference in the forces 
is resisted by the cabin floor 5 which connects these 
portions. 
Uniform conditions of the vortex formation, higher 

bearing characteristics of the wing, as well as relatively 
high characteristics of the longitudinal and directional 
stabilities of the aircraft are ensured by the fact that 
line A-A (FIGS. 1 and 2) of the intersection of the 
arcs of circumferences at each side smoothly fairs into 
leading edge B-B of the wing 2. 
To increase the pilot's field of vision from a canopy 6 

(FIG. 1) which does not protrude above the fuselage 1, 
longitudinal axis C-C of the sections of the nose por 
tion of the fuselage at its end 4, as well as the end per 
se, are inclined downwardly at an angle d relative to 
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fuselage base line D-D. It is expedient to make the 
angle (b equal to the upwash angle, i.e. 4-6. 
As the cockpit canopy 6 does not protrude, the aero 

dynamic resistance of the aircraft is considerably de 
creased, but the field of vision in the course of taking 
off and landing decreases. This results from the fact 
that during these flight conditions, the aircraft is in 
clined relative to the horizon. To eliminate this diffi 
culty, the end 4 of the fuselage is a separate component 
and is pivotally connected to the main portion of the 
fuselage so that at taking-off and landing the end 4 can 
be lowered. 
To increase the strength of the end 4 in case it ac 

comodates antenna or some other equipment, the con 
tour of the cross section of the end has the shape of a 
circumference. Hence, an intermediate portion is pro 
vided between the cross section of the end having the 
shape of a circumference and disposed close to the 
main portion of the fuselage, and the cross section of 
the main portion of the fuselage having the shape of 
two arcs and which is the nearest to the end, with the 
shape of the intermediate portion providing for a 
smooth transistion of one of the sections into the other. 
What we claimed is: 
1. A supersonic aircraft comprising a fuselage having 

a front end, a base line, a fin portion and a nose por 
tion, said nose portion having a front boundary and a 
rear boundary, the contour of the cross-section of the 
nose portion, except for the front end of the fuselage 
being defined by two circles of different radii, the cir 
cles being disposed one above the other, the radius of 
the lower circle being 1.3 to 1.7 greater than the radius 
of the upper circle, a cabin floor at the level of the 
intersection of the two circles serving as a boundary 
between the circles, the width of the cross-section ex 
ceeding the height whereby the bearing characteristics 
of the fuselage are improved and the aerodynamic 
center of the aircraft is shifted insignificantly when 
switching from subsonic speed to supersonic speed, a 
delta wing disposed in the middle portion of the fuse 
lage, the wing having a front edge, engines under the 
middle portion of the wing, the intersection of the two 
circles gradually passing to the front edge of the wing at 
the sides of the nose portion of the fuselage to provide 
for uniform conditions of vortex formation, raise the 
bearing characteristics of the wing and the longitudinal 
and directional stability, the small limit referring to the 
front boundary of the nose portion and the greater limit 
to the rear boundary of the nose portion, and the longi 
tudinal axis of the section of the nose portion of the 
fuselage at its front end and including the front end 
being inclined downwardly relative to the base line of 
the fuselage at an angle of 4- 6 to increase the pilot's 
field of vision. 

2. The aircraft as claimed in claim 1, in which the 
contour of the cross-section of the front end of the 
fuselage has the shape of a circumference. 
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