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To all whom Tt ma J CONCETTL :

Be it known that I, JULI0 CEZAR RIBEIRO !
a subject {}f the Emperor of Brazil, |

DE SOUZA, ¢
of Para,in the Empireof Brazil, have invented

new ai d useful Improved App&ra,tﬁs for Aerial
Navigation, of whmh the following 18 & Spem-

ﬁcafcmn |
My inv entwn 1*elates to 1111provements n

" apparatus for aeri ial navigation by means of
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- obj ect of this arrang ement of the shape of the-

st dlameter
the length of which 18 not less than the ﬂreat

balloons; and ithas forits ODJ ectanovel method

ot ‘Lppl}*lllﬂ‘ to such apparatus the principle
upon which birds fly upon extended wings, but
in an inverse sense—that 18 to say, the &seen- |
‘sional force of the gas in the balloon being sub-
stituted for the teudeney to fall resulting > from.

the weight of the bird.
S0 ﬂymw very little museular effort is used, 1ts

own weight being utilized to provide resist-

ance to the air whleh supports it by the resist-
ance it meets under the wings and tail, in a .
- manner analogous to that by which a klte is .
o &mpperted in the air, the tension of a string be-
. ing substituted for the weight of the bird.

The accompanying drawings are in illustra-
tion of my present invention, Figure 1 beilng
2 aplan, 'of 2 balloon and

a side view, and Fig.
its dep endent apps aratus and appliances.

A is the body of the balloon, containing hy- ]
drogen or other Sﬂfﬁueuﬂy hﬂht gas, ELIld the

leng th of which is about ﬁve times 1ts greab-
Its front end is formed of a cone,

est chamete“l of the balloon, which joins the

bhase of the cone.
self is also formed as a truncated cone, terml-

nating in an ovoild shape at the back end. The

- balloon 18 1o mamtam the center of the ascen-
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sional force in its front part, and in this re-
spect it resembles in shape not only a bird,

‘but also every moving body having the center

of gravity in its f-:}rward part. -
B represents wings or planes, whlch are ar-
ranged laterally upon g longltudmal axis ca-

_pable itself of being raised or lowered round

the jointed extremity O by means of a screw
at D, or other equivalent mechamcal device.

Fis a rudder arranged in a horizontal plane, |
and cap‘tble of bemﬁ raised or lowered round. | ance of the air, and the welght is also pro-

In the flight Of a bird ;

The body of the ballgon 1t--

| the 30111t F by means of a ]ever G The rud- 56

kbt oo i

| the weight of the latter being replaced by the

_'la;tmns as shown at J K L,
‘sirable that rigidity Should be avoided.

| air; and, secondly, a force opposed tothe

der K is also mpmble of tm"mnn* upon its lon-
o 11:11!:1111&1 ax1s when desired.
H is a helical serew or fan, which can be

made to revolve by steam or othcl convenient; -
- power in the car I, which 1s attached 1;0 the

balloon.

~ The frame of the ‘Lpp%l"%tlls 1s made as hﬂht
as possible, and preferably of metallic or other
tubes, and 1t is provided with joints or articu-
wherever it is de-
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In orderto render more clear the method in

which the flight of a bird as above deseribed

is imitated in an inverse sense by my novel |

apparatus, L will proceed to explain in greater

detail the method of flight of birds floating in ._..

the air on extended wings.

. A body—such as a bird—ecan only support
itself on or in the air by means of two mu-
tually dependent forces—that is to say, 1rst,

the force—such as weight—pressing upon the -

irst,
and so &ctmﬂ upon the surface of the body as
to tend to raise 1it. 'The one force 18 propor-

tioned to the dimensions of the surface and
| the other to the resistance of the medium.

These two forces—weight and the resistance of
the air from below upw'wd are the sole agents
by means of which a bird floats upon extended

| wings—a kind of flight the simplest and most

easy "0 imitate, and © upon which 1s founded my
present invention. A bird so flylng has 1ts
center of gravity forward, its head being ex-

tended and its feet drawn up and the resultant

of the two opposing f{}l‘GeS-—-WGIHht and the re-

‘sistance of theair against the wings and tall—is

a movement more or less horizontal, according
to the proportion of the parallelogmm of

forces constructed upon lines representuw

them.

In my novel apparatus the position of the
several parts which imitate those of the bird
is wholly reversed, the downward action of

asceuswnal or upward force of the balloon,

| and as in the bird the extent of the wings is

prﬂportwned to its weight and to the 1681513
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B portioned to the volume, §o when the same

conditions are observed in my apparatus, so

- that its voluine, its ascensional force, and the
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-dimensions of 1ts surface of resistance have
‘similar proportions, it will fly almost like the

bird. .Ascensional foree being substituted for

weight, the wings B and rudder E mustbe ar-

ranged in relation to the lightness of the bal-
loon as the wings and tail are to the weight
of the bird, so that the entire apparatus Wlll

somewhat resemble a bird ﬂymg homzonte]ly, |

but upon its back. The wings B, in order to
obtain stable equilibrium, Should be placed,

as shown, below the center of the ascensional
force eetiug from below upward, as the wings
of the bird are placed above the center of grav-
ity or force acting downward, and when thus
arranged the movement of the balloon will re-

semble that of the bird, ascending in the way

the bird descends, and viee versa, without it
being necessary £0 throw out ballast to ascend

. or to discharge gas todescend. As, however,

s

toa Slight lateral inclination, For the purpose:
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the bird ﬂymo in the way deserlbed 1equ1res |

occasionally to move its wings, especially to
ascend, I providea helical prepelle1 as shown

at 1, 111 order to obtain analogous pr()pulswe

foree The wings B themselves never strike
the air, their movement being confined, first,

hereinafter explained; and,secondly,to a longi-
tudinal inclination at the beek end, Whleh 18

- made movable, as already deserlbed 1n order

to change the horizontal direction or to vary

- the speed

35

The tail is made horizontal and eorrespond
ing awith that of a bird, no change being re-
quned In my system ef eppa;mtus since the

upward force of the balloon and the analogous |

- weight of the bird both act vertically, though
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in opposite directions. The object of the tail
is not essentially to steer with. The direction
of flight is governed by a bird by the altera-
tion ef 1ts eentel of g mwty to theside to which
it desires to turn. To turn to the right, it
lowers its right wing and slightly inclines its
tail In a corr e8p011dmg way. To turn to the
left, it lowers its left and raises its right wing,
11101111111@ its tall 1n a similar manner.
der to pr oduee a corresponding result with my
apparatus, it is only necessary to do exactly

- is to say, to raise the wing on thesidetowhich |

~opposite side.

it is desired to turn, and 130 lower that upon the |
By domﬂ this the resistance of |

Joon will be naturelly turned to the 81de of the

A vertical rudder is unneeessary 1n my 1m-
proved apparatus, the movement of the wings

In or-

280,914

| the air on the side upon "ﬁhwh the wmﬂ has €&

been raised will be lessened, and as- Sueh re-
sistance will be increased on the other side,
upon which the wing has been lowered, the bal-

raised wing. - 60

and tail, as described, being all that i8S neces-
sary to alter the direction of movement.

When the balloon is large and has great as- 65
censional force, two or more wings, as de-

seribed, and ehown at B, may be ermno ed

above each other, so as to_be of less size, asin
the sails of a ship. The extent of surface of

these wings may be varied as desired by 70
~opening or. closing them as the variation of
‘the wind may from time to time require, as

the bird does by-extending or drawing in 1its
wings; and in large balloons the.wings may
be made in sections divided lonc-ltudnmlly 0T 75

‘laterally, or both. -

The several novel devices and methods of
arrangement and operation hereinbefore de-
seribed and shown are mutually dependent, -

and their combination constitutes an entlrely 80
‘new system of aerial navigation.-

- T am aware that prior to my. inventlen 1
has been. propeSed tomakeapparatus for aerial

‘navigation in which a balloon having wings

and rudder and propelling apparatus is 11sed 85

and I do not claimsuch a combination, broed

ly: but
What I claim as m'y invention, end desu:'e to

secure by Letters Patent, is—
The combination, in appa,retus for aerial 9o

navigation, of a conical balloon, A, having a
conical front and ovoid back, with the wings

B, arranged below the eenter of ascensional

force of the balloon and turning upon a longi-

‘tudinal axis, and also capable of being 1msed 95

or lowered. around the joint C by means of the

‘screw D, the horizontal tail or rudder E, turn-
ing upon the joint I, and also around ltS lon-
-0*11311(1111&1 axis, and the propelling-fan H, set

4

in motion from the car, all substantially '15 set 100

forth. |
In testimony whereof I have signed my name
to this specification in the presenee of two sub

‘8eribing witnesses.
-the reverse of that which the bird does—that | |

JULLO GLZAR RIBEIRO DD SOUZA

WTtneSSes
E. DIENAIDE,
ROBT M. HOOPER
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