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To all whom it may roncerr:

Be it known that 1, Horace M. B;:I_J_was,p
a cltizen of the United States, residing at

Huntingdon Valley, in the county of Mont-

gomery, State of Pennsylvania, have invent-

ed new and useful Improvements in Aerial

Navigation, of which the following is a speci-

fication. .

My invention relates to an improvement
in aerial navigation, and consists in provid-
ing a device for such purpose in form similar
to a bird, as light as possible, with wings

placed parallel to each other at an anglé to

the air, that by the up and down movements

imparted to said wings, making their parallel
blades or aeroplanes impinge with force
against the air at an angle downward and
upward, forward motions are imparted to

the device in the line of flight, and thus pro-

pulsion of the latter is effected, similar to

“birds, who fly, as I have discovered, by the

use of.the primary feathers of their wings in
this manner. - - |
It also consists in providing the device
with a tail or rudder, composed of blades or
aeroplanes capable of being disposed at. an
angle parallel to each other from 'the sides to
the center, so as to steady the device, assist
1n its propulsion, and also serving to steer
the same. . |
It also consists of means for rendering the
device light in construction and presenting a
large surface, so as to support the device
after the manner.of a parachute, assist it in

soaring, and also causing it to float in case of

1ts descent upon bodies of water.
It also consists of novel means for operai-

1ng the wings of the device.

Tt also consists of novel means for operat-

‘Ing the tail or rudder for steering and steady-
ing the device. | - E
It also consists of novel means for operat- |

—
L]
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ing the tail to raise and lower the same, or to
turn 1 to the right or left, so as to provide
more or less resistance in order to regulate
the rapidity of flight and controlling. the. de-
vice. | | - -
Figure 1 represents a plan view of a device
for aerial navigation embodying my inven-
tion. Fig. 2 represents a longitudinal sec-
tion on line z z, Fig. 1. Fig. 3 represents a
transverse section on line y v, Fig. 1. Tig. 4
represents a transverse section of a portion

cylinder A% is firmly attached.

| on line 2z 2, I1g. 1, on an enlarged scale. Fig.

5 represents a partial side elevation and par-
tial vertical section on an enlarged scale.
If1ig. 6 represents a partial side elevation
and partial longitudinal vertical section of a
portion on line a a, Fig. 1, on an enlarged
scale. o -
Similar letters of reference indicate corre-
sponding parts in the figures. , =
Referring to the drawings, A designates
the body of the device, the same having a
beak or prow B in front thereof and wings C
on the sides thereof, said wings being com-
posed of the frames D, made of hollow alu-
minium pipes, filled with hydrogen gas, her-
metically closed, said frames being covered

with duck or aluminium plates to make them

as hght and strong as possible, also trans-
versely-extending aluminium blades or aero-
planes E. - N .
~The frame of the body A is made of large
aluminium pipes B and A?, filled with hydro-
gen gas and closed hermetically, covered
above and below with ash or spruce boards
and constituting means for occupation of
machinery, storage, &c., and the large cvlin-
drical body A3, Fig. 5, made of aluminium
plates, hard rolled, attached to lower floor,
which'body 1s filled with hydrogen gas and
hermetically closed for the purpose of light-
ness, while also adding buoyancy to the de-
vice should 1t descend into bodies of water.
The body A 1s preferably of the form of a

parallelogram, and its top forms a floor of &sh

or spruce boards, on which 1s superimposed
the motor F for operating the wings C, as will
be hereinafter more fully described, also with
ash or spruce boards below, strongly fastened
to the upper floor and to which the aluminium

¥

- & designates the tail of the device, 't'he‘_

- same consisting of the frame H and longitu-

dinally -extending blades or aeroplanes of
aluminium J, said frame being pivotally
connected by a ball - and -socket joint K,
whereby the tail may be changed in variable
directions, as required for steering, present-
ing more or less face to the wind, folding, &ec.,

sald frame and ball-joint to be composed of

aluminium filled with hydrogen gas and her-
metically closed. -
The areoplanes £ are adapted to have

55

6o

76

75

30

QO

95

1CC

their angles changed by means of rods L,

- which are freely connected with the same and



“pivoted on the (raine of the wings .
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frame of the tail T at 7.

g

engaged by

acroplunesJ are adapted to have their angles

L T,

the lovers M. the latter bemng !

The

conneeted with the same and engaged by
lovers P, the latter being mounted on the .

said Jevers M P oare within convenient reach
from the body A, or they may be operated by
eloctricity from the neighborhood of the steer-
ine wheelorenmne. | -

The handle ends of

“rope or cham 77,

chaneed by means of rods N, which are freely | the sprocket-wheel 247 on the shaft 727
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sprocket-wheel 77, whose shatft Z* carries the
sprocket-wheel 77, around which passes the
which also passes around

latter being tubular and freely containing the
shaft X and beinge provided with the hand-
wheel 77, said shafts 7Z* 77 being properly
mounted on the body A and certain of the
connected mechanism occupying the cham-

her A/, it being evident that when the wheel’

77 is turned the motion 1s communicated to

Ih order to impart rising and lowering mo-

tions to the wings,

: -

shaft Q, to which rotary motion is imparted

by means of the engine or motor I, the cranks

of said shaft having mounted thercon the :
oppositely-extending links

| R, with which
latter are pivotally conneeted the slides ™, to
whose ouler ends are pivotally connected the
togale-levers T, which are mounted on the
bolts or axes U of the hinges of the wings (,
the outer limbs of said levershaving connected
with them the elbows orarms YV, the latter he-
ine rigidly secured tothe frame ofthe wings
it being evident that when power 1s commu-
nicated to the shaft Q motion is imparted to
the links R, slides S, toggle-levers T, and
arms V. whereby the wings are operated up-
wardly and downwardly, thus causing forei-
ble traction of the blades or aeroplanes K
acainst the air, as will be hereimafter more

Sfully desertbed.

i1 order to cause the deviee when deseend-

Cinge to alight easily and prevent shocks there-

v

to, the body A is provided with the legs W,
onch formed of members W W2, telescopie-

ally fitted to cach other, the movable mem-
bers contacting with springs N as cushrons or

~ puflers, the effect of which is evident.

1o
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In order to raise and lower the tail, which,
a5 has been stated, is connected with the body
A by the ball-and-socket jomt I, there are
attached to the upper and lower sides of the
frame of the tail the cords or chains Y, which
extend forwardly from- thesame and pass

around the pulley Y/, with whose shaft Y 1is |

connected the worm-wheel Y#, with which en-
cages the worm Y*on the shaft Y?, thisiatter

Dbeing geared with the shatt 17 which 1s pro-

vided with the hand-wheel Y7, said shafts be-

ing properly mountedon the body A, the latter

beine chambered, as at A, to recelve certain
members of the mechanism, just described,
it being evident that when the wheel Y7 1s
turned the motion thereof 1s communicated

to the frame of the tail, and thus the latter

“may be taised or lowered, thus presenting

more or less surface to the air for steadyving
and regulating ot adjusting the swiftness of
the flight of the device.

In order to steer the device, I employ the
ropes or chains 7, which are connected with
the tail of the device and passed around the

the tail either rvieht or left, thus effecting the

[ emiploy the double crank- steering ol the Jdeviee, as 1s. evident.

Attention is especially  directed to the
blades or acroplanes of the swings, which at
time of flight occupy a position at an angle

Cor obliquely and parallel to each other,

LR A ——m AT -wT— - .

whereby they present. inclined planes to the
aii both in the longitudinal and -horizontal

directions, and thus when the wings are op-

erated said planes receive upward and down-

- - ———
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ward motions, impinging against the airwith
force at an angle, which indueces motion 1 a

direction hetween the two at a tangent or 1
o direction to the line-of flight, and this 1s
communicated to the body of the device, thus
propelling the latter, the body, as 1s evident,

heing steadied at the same time by the tail

and its aeroplanes, arranged at parallel an-
oles to the right and left, said tail being adapt-

od to be adjusted in vertical and right and

left directions, as has been stated. Agaim,

the
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all the blades or aeroplanes of the device are

composed  of aluminium  plates stiffened

lenothwise with a mid-rib composed of an

aluminium tube filled with hydrogen gas and

hermetically closed.

i

The central blade or plane N’ of the tail I
is stationary, the movable blades or aero-

planes J being on the sides of the same and
capable of bemg placed parallel at an angle,

thus serving tosteady or balance the machine.
The base of the movable members of the’

lees W are provided with feet W’, on whieh

the device may stand, said members having
| heads W2, acting as pistons, which occupy
- the interior of tie stationary members of the
legs andl bear against the springs X or the air-

cushionin said stationary members, thus per-
mitting the device to alight without abrupt-
noss and assisting it in its ascent when the
latter is again occasioned. L
In Fig. 5, attached to the beak of the body
‘s the form of the head of a bird, which 1s
made by-an extension of the al uminiwm plates
of the body, the elfect of which 1s not mate-

< rially different from the angular beak shown

in [fig. 1, and is pointed so as to cleave the
sir in front, and thus impede 1ts movements

as little as possible.

strenethen them,

The centers of the aluminium aeroplanes
are formed of hollow tubes to stiffen and
filled with hydrogen gas

100
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“and closed hermetically to render the same
light to assist in increasing the buoyancy of

10

20

the device, the same as other parts hereinbe-
fore referred to.

The ropes or chains 7 aré passed throun*h
sleeves or tubes A, wluch Serve to cuide end
cruerd the same.

Attention is also directed to the fact that

the aeroplanes when placed at anangle to
the alr receive motion and impinge upon
the air with forcible resistance in a direction
that will produce motion at a tangent there-
to, thus accomplisring flight, 1t being a well-
known fact that force apphied at an angle

‘through a liquid or gaseous medium pro-

duces motion at a tangent to the force and
resistance or in opposu:e directions.

Having thus described my invention, what
I claim as new, and desire to secure bV Let-

_ters Peteﬁt 18—

\iechemsm for ﬂwht elmuletuw that of
blrds embodying wings with blades there(m

- the latter being adepted to be operetii'ely

s

open to each other at angles to the air, and to

be forced against the same in said p081t10n |
| roducmﬂ' motmn in the dlrectmn ol desired
-'ﬂlﬂ'ht - -- ~

2 Mechanism for ﬂth &mulatmw that of

birds, embodying a. frmdmfr tail, w vith side

30
35

40

and central blades theleon the side blades
being adapted to be operetwely open to each
other at angles to the air in each direction to
the right and left from the central blade.
3. Mechanism for fligcht simulating that of
birds, embodyine wings with -blades thereon
said blades being edapted to be operetwely

open to each other at angles to the air and to

be forced against the same in said position
producing motion in the direction of desired

flight and a guiding-tail with side and cen-

tral blades, the side blades adapted to be op-
wratively open at angles in dach direction to

~ *he right and left from the central blade.

15

4. In aerial navigation, blades or aero-
planes capable of bemﬂ' dleposed parallel at
an

gles to the alr with which they are ceused

- to1impinge at the time of flight. .

59

55
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5. In aerial navigation, a device provy‘edu

with movable wings hevmg aeroplanes which
are disposed at pere]]el angles to the air, at

the time of flight and thus preduce motion

thereby at a tenﬂ'ent thereto or in the line of
fhight. | -

6. In aenal navwetlon ahcrht body, mov-
able wings thereen eemplenes mounted on
the latter capable of being placed parallel
at angles to the air and means for ed}ustmn'

sald angles.

7. In aerial navigation, a hody, moveble
wings mounted thereon and aeroplanes on
said wings and means for imparting rising

and lowering.motions to said wings consist-

‘ing of a crank-shaft, a motor thel etm

slides;

<>

' connections between the slides and the erank-

shaft, and toggle-levers connecting the shdes
with the pwets of the wings.

8. In aerial nawvigation, a body, wings and
a tail thereon and aemplanes on said tail,
said planes capable of being disposed at par-
e]lel angles to the air each way. ‘

9. Tn_ aerial navigation, a body, a tall
thereon, aeroplanes on said tail, said planes
being (1el)osed at parallel anﬂ'lee to the air
and means for adjusting said .;mfrles

+ 10. In aernal navigation, a body, a tail
theleon and having aeloplanee means for
changing the enfrles of said aeroplanes and

means fer raising and lowering said tail to

present more or less resistance to the air.

11. In aerial navigation, a body, a tail
thereon having aer eplenes ed%pted to be op-
eratively open | to cach other at angles to the

70
75

30

all' 1 each direction to the 11frht and left -

from the center, a movable ]01111; connecting

sald tall and body and means connected

| with said tail whereby it may be raised and

lowered and moved htelelly

85

- 12. In aerial navigation, a body, & mov-

able tail thereon hevmﬂ' eeroplenes adapted

to be operatively open “to each other at an-
oles to the air in each direction to the right
and lett irom the center, connections with
said tail to turn it to the 1‘10'111; or left, or to
raise and lower the same, and means for Op-
erating said connections. |

13. Inaenalnavigation,abody, aeroplenes
thereon, a movable tail, aeroplenes thereon

edepted to be opemtwely open to each other.
I at angles to the air in each direction to the

right ‘and left- from the center and steering
mechemsm for said tail, consisting of gear-

90

95

100

INg, Mmeans for eperetmﬂ' the same up and -
down or to the right or left, and connections

101' sald gearing end tail.

14. In aerial na- igation, a body, wings
thereon, aeroplanes mounted on said wings
cepable of being placed at parallel angles, and
frames carrying said members, said members
being formed in -part of hollow bodies filled

with some suitable gas and hermetically

_closed made as light as possible.
15. In aerial navigation, a body, Wings
thereon, aeroplanes mounted on said WIings,

'_1:05

a tail and aeroplanes mounted thereon end_

adapted to be operatively open to each other
at angles to the air in each direction to the
right “and left from the center and frames

carrying sald members, being formed 1n part

of hollow bodies hermetica ly closed, and

some suitable gas contained in 'said bOdl@b

adding buoyaney to the device for purposes
of flotation and hightness.

16. In aerial navigation, a body, wings
with aeroplanes theleen adepted to be op-

e

110

I15

120

eratively open to each other at angles to the 123

air and.-to be forced against the same in said
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position, producing motion m the direction | to the air which when in motion are adapted ro
of the desired flicht, a-movable tail thereon, | to impinge upon the air with forcible resist-
also furnished with asroplanes made of light ' ance thereof mthe direction that will produce
material and adjusting mechaumsm so that 'l motion at a tangent thereto, thus accom-.
i

the device will act as a parachute, in soaring, | plishing flicht. | |

descending and fleating, should it ahght -7 HORACE M. BELLOWS.

upon a body of water. 1 Witnesses: S -
17. In aerial navigation, a device con- - Joux A. WIEDERSHEIM,

structed with parallel aeroplanes at an angle | Wiy CANER WIEDERSHEIM.

‘__.._nl-.
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