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To all whom it may concern: -
Be it known that I, Ernst IKARL ALEXAN-
bER BAUMANN, a subject of the German Em-
peror, and resident of Stuttgart-Oberturk-
heim, (Germany, have invented a certaln new
and useful Improvement in Aeroplanes, of
which the following is a specification.
This invention relates to aeroplanes and
has for its object to produce automatically
both lateral and longitudinal balance.
- The essential feature of the invention re-
sides 1n this, that the supporting surfaces
are plvotally mounted in the frame about
transverse axes and together with these axes
are pivotally mounted about a common lon-

gitudinal axis.. The movements of the sup-

porting surfaces about the longitudinal axes
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may take place mndependently and serve for
the adjustment of ailerons pivotally or mov-
ably arranged at the ends of the supporting
surfaces parallel to their planes and insur-
Ing stability about the longitudinal axis and
the movements of the supporting surfaces
about the transverse axes however are de-
pendent on one another so that with con-
stant distance apart of the ends of the levers
an upward movement of the one surface will
cause a downward movement of the other
supporting surface, stability of the aero-
plane about the transverse axes being ob-
tained thereby. - .

In the accompanying drawing illustrating
the Invention Figure 1 shows the aeroplane
diagrammatically in perspective, the aile-
rons being omitted. Fig. 2 shows diagram-
matically an aeroplane in which the sup-
porting surfaces have a variable curvature
and are dependent on one another. Fig. 3
shows 1n perspective the front portion of
the aeroplane with ailerons adjustably at-
tached to the supporting surfaces or planes
at the ends of the frame 1. -

Referring to Fig. 1 at the ends of the
frame 1 for holding the operator’s seat the
motor and the propeller are arranged frames
3 pivotally mounted about a longitudinal
ax1s 2. On these frames are pivotally
mounted the planes 5 which may have any
suitable form. The planes 5 do not move

independently of one another about the

transverse axes 4 but are provided with
levers 6 opposite in direction and connected
by a resilient intermediate member which
may be formed of cords 8 controlled by

springs 7. Tt is clear “that so long as the

distance between the ends of the levers re-
main constant upward movement of the
one plane must cause a downward movement
of the other plane, while by increasing this
distance an upward movement of the one
plane will cause an upward movement of the
other, by reducing this distance a downward
movement of the one will cause a downward
movement of the other. On driving the
aeroplane against statlonary air, the planes
5 adjust themselves exactly parallel to one an-
other and at an inclination depending on the
velocity of the aeroplane, and the tension
of the springs 7 because only then in conse-
quence of the uniform wind pressure on the
surfaces 5, 1s the system 5. 6. 7. and 8. bal-
anced. Should a sudden gust come in the
direction of the arrow 10 against the front
plane the wind pressure on this surface is
increased, the plane turns upward and causes
a corresponding downward movement of the
rear plane 5, while the angle of the front
surface 5 to the aeroplane is reduced that

ot the rear plane is increased by the same
“amount.

The force on the front plane is
diminished, that on the rear Increased and
the pressure of the gust of wind moving
in. the direction of the arrow 10 and which
tends to tilt the aeroplane is relieved. On
the other hand in order to vary the height
of flight, the planes 5 can be adjusted by
variation of the distance between the ends
of the levers 6 by the operator. For in-
stance a cord 15 extending to the operator’s
seat may be provided for varying the ten-
sion of the spring 7. The necessity for a
special elevating plane would thereby be
avolded. An undulating flight can be ob-
tained by periodically varying this distance
either mechanically or otherwise.

In the constructions shown in Fig. 2 in-
stead of plane surfaces, curved surfaces 16

-are used, said surfaces being suspended in

the same manner as those 5 about the trans-
verse axes 4 on the frame 1. The movements
of these curved surfaces 16 are dependent on
one another sald surfaces being actuated by
levers 6 connected by means of resilient in-
termediate members 7 8. Instead of secur-

ing the intermediate members rigidly -to the

ends of the lever 6,the members are prefer-
ably guided over rollers as shown in Fig. 2
and attached to the ends 17 of the curved
surfaces 16. If these surfaces have variable
surfaces, not only do movements of the sur-
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faces in opposite directions take place but
variation of the curvatures of the surfaces
in opposite directions are caused and there-
by a quicker return of balance is obtained.
In order to secure stability about the
longitudinal axes as well ag stability about
the transverse axes, should the stability be
disturbed by gusts striking at an angle or
by movement of the center of gravity about
the transverse axis, as shown m IFig. 3 sup-
porting surfaces 5 with adjustable ailerons
18 parallel with their plane are provided.
These ailerons are for example pivoted

about axes 19 at right angles to the planes
5. The movements of these wings 18 are
made 1nterdependent 1n such manner that on

mmward movement of the one ailercn taking
place a corresponding outward movement of
the other aileron occurs. This 15 effected
by providing rollers 20 on axes 19 around
which rollers runs an endless band 21 which
is led by means of auxiliary rollers 22
around a fixed roller 23 on the frame 1. As
the planes § with the frame 3 are attached
to the longitudinal axes 2 of the framework,
on movenient of the planes 5 and of the
frame 3 about the axes 2 1n the direction of
the arrow 24, the portion 25 of the cord 1s
wound on the fixed roller 23 while the por-
tion 26 1s unwound from the fixed roller 23
by the same amount. The rollers 19 are
thus rotated 1n opposite directions. The
right hand aileron 18 is turned outward, the
left hand aileron 18 being turned inward by
the same amount. The modus operandi of
this arrangement is as follows:—Should a
gust of wind strike the planes 5 at one side

the direction of the arrow 27, the planes

1n
5 are turned in the direction of the arrow 24
about the longitudinal axes of the frame 1;
the left hand aileron 18 is thereby turned
inward and the right hand aileron 18 out-
ward by the same amount. The effective
surface of the left hand half of the plane 5
1s thus reduced and that of the right hand

half increased, the pressure on the left hand

half being reduced and that on the right
hand half being increased. The effect of

the gust of wind in the direction of the ar-

row 27 on the left hand half of the support-
ing surfaces 5 1s thus removed. At thesame
time leverage on the left hand side for the
action of the wind pressure 1s reduced while
it 1s Increased on the right hand half, the
same effect being produced as by simulta-
neous increase and reduction in the areas of
the supporting surfaces. This regulation 1s
thus extremely suitable because the forces
of inertia brought into play are greater,
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the greater the disturbance of the equilib-
rium, that 1s the greater the gust of wind.
To these forces of inertia must be added

purely statical forces which come 1nto play

on disturbance of the equilibrium. In the
same manner any movement of the center ot
oravity of the system in the longitudinal
axis of the aeroplane is balanced, any such
movement in the first place causes an in-
clined position of the frame 1 1n the trans-
verse axis relatively to the planes 5. 'The
ailerons 18 are thereby turned to the omne
side of the longitudinal axes whereby re-
turn to a position of equilibrium 1s effected.
If the rollers 23 are so arranged as to be
controlled by the operator the supporting
planes 5 can be inclined and a curving effect
procduced. The apparatus thus serves si-
multaneously for elevating purposes. |

Having now described my 1invention I
declare that what I claim and desire to se-
cure by Letters Patent of the United States
1S :— | o

1. In an aeroplane, the combination with
a frame work and supporting surfaces piv-
oted each about a transverse axis and about
a common longitudinal axis, of levers oppo-
sitely attached in pairs to each of said sur-
faces, intermediate members connecting the
levers of one of said surfaces with the corre-
sponding levers of another of said surfaces,
resilient members located between the ends
of said intermediate menibers, and means
for manually controlling the intermediate
members, substantially as and for the pur-
poses set forth. P |

9. In an aeroplane, the combination with
a frame work and supporting surfaces piv-
oted each about a transverse axis and about
a common longitudinal axis, of levers op-
positely attached in pairs:to each of said sur-

faces, Intermediate members connecting the

levers of one of said surfdaces with the corre-

sponding levers of another of said surfaces,

resilient members located” between the ends
of sald intermediate members, means for
manually controlling said intermediate
members, ailerons attached to said surfaces,
and intermediate members connecting said
ailerons, substantially as and for the pur-
pose set forth. _

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

ERNST KARL ALEXANDER BAUMANN,.

Witnesses:
LLvisE BRECHTEL,
Ricimarp BAUMANN.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
' Washington, D. C.”
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