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The present invention relates to aero 
planes. 
One of the objects of the invention is to 

provide a wing which in itself has the neces 
sary aerodynamic properties for permitting 
flight without the adjunction of the usual 
tail structures now in use. 
Another object is to provide means for 

changing the direction of an aeroplane with 
0 out the use of a rudder. 

Still another object is to provide means 
operative by the traction of a propellor to 
neutralize the forward turning couple exert 
ed by the latter when set in motion. 
An additional object is to provide means 

for neutralizing the lateral turning couple 
exerted by a propellor when set in motion. 
A further object is to provide a special 

composite form of wing design permitting 
easy manoeuvring of an altitude rudder at 
tached directly to the wing. 

Still further objects will appear in the 
course of the detailed description now to be 
given with reference to the accompanying 

' drawings, in which:- 
Fig. 1 is a front elevation of one illustra 

tive embodiment of the invention; 
Fig. 2 represents the same structure in 

plan; 
Fig. 3 is a section taken on line A-A of 

Fig. 2; 
Fig. 4 represents a section taken on line 

B-B of Fig. 2; 
Fig. 5 is a lateral elevation of the aero 

plane showing certain special stabilizing 
structures; 

Fig. 6 represents the control system in 
transparent perspective; 

Fig. 7 is a diagram representing the re 
Sultant of the aerodynamic forces acting on 
the wing for various angles of incidence. 
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General assembly 
Referring to the various figures of the 

45 drawings, there is shown a landing gear 1 sup 
porting a wing 2 whose profile and design will 
be described in detail further on, the wheels 
of the landing gear extending into the 
wing, an altitude rudder 3 hingedly con 

'nected to wing 2, direccion control and brak 

ing elements 4, 4 slidably mounted to be ex 
tended beyond, and to be retracted into, the 
lateral extremities of wing 2, a pair of hori 
ZOntal control elements 5, 5 of any desired 
design, hingedly mounted on wing 2, a stabi- 55 
lizer 6 pivotally mounted in an inclined posi 
tion above rudder 3, a joy-stick control for 
altitude rudder 3 and horizontal control ele 
ments 5, 5 consisting of a joy-stick univer 
Sally mounted at Z, a vertical roll S rigidly 60 
attached to rudder 3, crossed cables (t, a con 
necting opposite extremities of rod S to the 
joy-stick, a pair of rods 9, 9 rigidly connected 
to elements 5, 5, and crossed cables l, b, and 
o, C extending (1) from opposite sides of point 35 
Z on the joy-stick (2) over pulley p, (3) to 
opposite extremities of rods 9, 9, a control 
System for elements 4, 4 comprising oscillat 
able pedals 10, 10, pulleys of positioned in 
front and behind pedals 10, pulleys posi- 0 
tioned beyond the inner extremities of ele 
ments 4 when the latter are in retracted posi 
tion, Springs 12, 12 tending to draw elements 
4 in Ward, and crossed cables d, d attached to 
pedals 10 at points Y extending over pulley's 5 
p and to the inward extremities of eleme's 
4,4, a motor M provided with a propellor P, a 
Support for the motor including pairs of 
Struts 14 pivotally mounted at points s so that 
the motor may Oscillate back and forth under 80 
the effect of variations in the traction exerted 
by the propellor, and stays 15 preventing 
lateral oscillation, and means for trans 
mitting variations in the tractive effort of 
the propellor to stabalizer 6 consisting of an 8 
arm 16 rigidly attached to element 6, a cable 
f extending from one end of arm (3 to rear 
strut 14, and crossed stays composed of cables 
18 and Springs 19 extending diagonally to 
opposite extremities of struts 14. 90 

Wing design. 
Up to the present time, it has been gener 

ally recognized that a tailless aeroplane com 
posed simply of a wing carrying control 9 
structures should be designed so as to be what 
is called “auto-stable' in the art. But the 
term “auto-stable' has come to have a loose 
meaning irrespective of whether auto-stabil 
ity was obtained by modifying (1) the hori- 00 
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zontal angle between the wings (i.e. the angle 
between each wing and the longitudinal 
center line), (2) the vertical angle between 
the wings (i. e. the angle between each wing 
and the transversal center line), (3) the 
amount of twist given the wing from center 
to tip, or (4) the profile of the wing itself. 
The wing forming the subject matter of the 
present invention falls into the fourth class of 

10 those enumerated above and is “auto-stable' 
solely because of its profile. So far as the 
inventor is aware, tailless aeroplanes, of this 
type, have never been constructed. While a 
wing having an "auto-stable' profile could be 
made to fly satisfactorily when the wings lie 
in the same straight line, the angle between 
each wing and the longitudinal center line 
being 90°, and without giving the wings any 
twist from center to tip, it has been found that 

28 for the sake of convenience of design (proper 
positioning of the center of gravity when the 
pilot is mounted in the forward-central part 
of the wing etc.) and ease of manoeuvring, 
the wings of “auto-stable' profile may be 

25 tilted backward or upward or twisted from 
center to tip or both tilted and twisted. When 
these factors tending towards auto-stability 
are thus combined, the aeroplane, already 
auto-stable because of the wing profile be 

9 comes, to coin a new term, “superauto-stable'. 
As will be seen from the drawings, the 

X"if formed of a small central portion X (Fig. 3) of symmetrical biconvex profile 
and adapted to house the pilot and his con 

35 trols, and a pair of relatively large lateral 
Es W, Whaving the auto-stable pro 
le shown in Fig. 4. Portion X is given a 

biconvex profile to facilitate manoeuvring of 
rudder 4, wings having the profile of por 

40 tions W offering too great a resistance to dis 
placement of an altitude rudder attached 
thereto. Portions W, in 
terms, are designed to have a CMo which is 
negative i. e. the coefficient of moment de 

45 fined by the product of the coefficient of ver tical sustaining component, by the ratio of 
the distancess and l is negative when R2, the 
vertical sustaining component of the forces 
acting on the wing, equals zero (see Fig. 7) 

50 or has vanishing values. 
When wing portions W are formed in ac 

cordance with the relations above specified, 
the point of application of the resultant of 
the aerodynamic forces acting on the wing 

55 in the manner shown in Fig. 7(a), will move 
backward Fig. 7 (b) when the angle of inci 
dence i increases, and forward Fig. 7 (c) 
when it decreases. In other words, the plane 
will tend to right itself when tilted either 

0 forward or backward without the interven 
tion of the pilot. 

Operation 
The aeroplane operates, with few differ 

ences, in the same way as those now in use. 

aerodynamic 
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In taking off, a small rear wheel 20, arranged 
to be lifted into the shell of wing portion 
X by proper controls (not shown) may be 
made use of, altitude rudder 3 being manip 
ulated by joy-stick 7 in the usual way. As 
Soon as the propeller starts turning, the 
tractive effort exerted thereby tilts struts 14 
forward on pivots s, causing cable f to pull 
on arm 16 so as to tiltstabilizer 6 upward and 
produce a couple neutralizing the forward 
turning couple normally exerted during ro 
tation of the propeller. Since, in addition, 
stabilizer 5 is normally supported in a later 
ally tilted position, the lateral turning couple 
produced by rotation of the propeller is also 
neutralized. When it is desired to change 
direction to right or left, one or the other of 
pedals 10 is depressed so as to act on a cable 
d to extend element 4 on the side that the 
turn is to be made, the added resistance of 
the extended element turning the machine in 
the direction desired. If it be desired to 
bank during the turn, or if the horizontality 
of the machine is disturbed during flight in 
a straight line, joy-stick 7 is manipulated in 
the usual way to manipulate elements 5, 5. 
In this connection, it is to be noted that these 
latter elements are, or should be, mounted so 
that one rises while the other descends. 
Moreover, the element which rises should 
move upward through a greater distance 
than the one which descends. Any current 
design of lateral control (elements 5) may be 
used to replace the one described. When it 
is desired to alight, rudder 3 is properly 
manipulated and, when the motor is cut off, 
both pedals, 10 are depressed to extend ele 
ments 4 on both sides. This increases im 
mediately the value of the horizontal force 
components Ra (Fig. 7, b) i.e. has an effect 
on the latter similar to anrease in angle 

2 

Rac 
the plane rapidly to rest without diminish 
ing vertical force component R2 except in so 
far as the velocity of the plane is diminished, 
angle i remaining unchanged. . 

Aeroplanes constructed as herein above de 
scribed have the advantages of (1) being 
“auto-stable' i. e. are self righting without 
manipulation of altitude rudder 3, (2) per 
mitting homothetic construction on any scale, 
(3) navigating without a tail or similar ap 

i, and decreases the ratio thus bringing 

pendages. 
Wing portion X may serve as fuselage for 

seating the pilot and all the controls may be 
mounted therein. Obviously the invention is 
not to be taken as limited to the particular 
structures described thus: skis or floats may replace landing gear 1; wing portions W may 
be given other profiles than the one shown 
provided the “coefficient of moment for e. 
equal to zero of the machine remains nega 
tive; element 4 may be replaced by structures 
of equivalent function tiltably mounted on 
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the top of the wing or elsewhere and lying 
flat during straight line flight; etc., etc. 
What I claim is:- 
1. An aeroplane having a central portion 

of airfoil profile and lateral wings, each of 
said lateral wings having substantially simi 
lar parallel profile sections from said central 
portion to their respective tips and said wings 
being of the type in which the resultant of the 
aerodynamic forces acting on said profile 
moves backward when the angle of incidence 
increases and forward when the angle of in 
cidence decreases, and an elevation rudder ar 
ticulating directly with said central portion, 
and forming a portion of the trailing edge 
thereof. 

2. An aeroplane having a central portion 
of airfoil profile, and lateral wings, each of 
said lateral wings having substantially simi 
lar parallel profile sections from said central 
portion to their respective tips and said wings 
being of the type in which the resultant of 
the aerodynamic forces acting on said profile 
moves backward when the angle of incidence 
increases and forward when the angle of in 
cidence decreases, and an elevation rudder 
forming a portion of the training edge of said 
central portion. 

In testimony whereof I affix my signature. 
CHARLES FAUWEL. 


