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SPECIFPICATION forming part of Letters Patent No. 311,885, aated February 10, 1885.

» | | Application filed Nﬂvemher B 1883, (No nmdél.)

1o all whom it may concern.:

Be it known that I, EvgeNE F. FALCONNET,
a citizen of the United States, residing at

Nashville, in the county of Davidson and State

of Tennessee, have invented certain new and
useful Improvements in Vessels for Aerial
Navigation, of which the following is a Spect-
fication, reference being had therein to the ac-
companying drawings. o

My invention relates to certain new and use-
ful linprovements in that class of aerial vessels

that are designed to be impelled, handled, and

~ steered by actuating machinery arranged

15

- raised into mid-air or lowered

20

within the hull through external appliances;
and 1t consists in introducing into such vessels

‘an adjustable central vertical serew through

which the vessel, when at equipoise, may be
thence to the
earth. | | |

It also consists in the manner of mounting

such screw in a movable carriage secured in

ways and arranged to be lowered into posi-

- tlon or raised into its housing; or it may be

25

30

35
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.50

mounted in stationary and fixed bearings
partly within the hull and partly in a metal
frame below the hull, where it may be housed
by lowering about it a box-housing; also, in
the method of connecting such serew with

propulsive machinery within the hull and re-

volving it in either direction on its axis.
Figure 1 is a side elevation of a complete
vessel, showing the gas-field, hull, cabin pro-
truding therefrom below, side propelling and
end propelling and steering screws, vertical
flight-deflecting fins, lateral flight-deflecting
fans, steering apparatus, and the vertical cer-
tral screw protruded from its housing for use.
Fig. 2 is a vertical cross-section of the same,
taken at the central vertieal screw, showing
the serew housed in full lines, and in position
for use in dotted lines, showing, also, the aas-
tield, hull, bracings, and two side propelling-
screws. Iig. 3 18 a vertical cross-section of
the hull, taken amidships, showing the mode

of bracing and supporting the hull, the loca-

tion of central, raising. and lowering screw
and projecting frames in which side propel-
ling-screws are mounted and supported. Fig.
4 18 a longitudinal vertical section of a frao-
ment of the gas-field and hull, taken through
the -central lines, showing the .longitudinal

i pulley-wheels.
| nections of the latter. Fig. 13 is an elevation.

raising and. lowering screws, fore and aft

screws, and side propelling-serews, showing,
~also, the mode of raising and lowering the cen--

tral serew and its ways. Tig. 5 is a modifica-

tion of the same, with the gas-field omitted.

Fig. 6 is a plan of the hull, looking up from

the bottom, showing the side and end screws
and the central vertical screw housed, and
outlooks fore and aft of it. Tig. 7 isan under

plan of the well for housing the vertical screw,

showing the screw in place.  Fig. 8 is a ver-
‘tical cross-section of the same, showing the
.movable carriage in its ways and the vertical
Fig. 9 is the vertical |
Screw and axle-shaft, showing an actuating
gear-wheel on the end and projecting journal-.
shoulders intervening. |
section of the movable carriage, showing the
vertical screw mounted on its axle-shaft, car-
‘rying a gear-wheel at the opposite end and.
‘mounted in its bearings within the carriage,

screw lowered for use.

the carriage having external racked gear,

Showing also cogged gearing-wheels by which
1t 18 moved into and out of position, and the
gearing propulsive wheel. |
fication of the same, showing the vertical

Fig. 10 is a vertical

Fig. 11 is a modi-

| bracing of the hull, the location of the central

53,

60
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serew connected and actauated by beltingsand

Fig. 12 shows the belt-con-

of theraisingand lowering screw and a vertical

section of the screw-carriage, and a strength-
ening - frame, in which it is partially sup-
ported. Fig. 14 is a plan of the screw-car-
riage frame, looking down from the top,show-
ing the gear-wheel through which the SCrew
s Big. 15 1s a fragment
of the vessel’s hull, showing one of the panels

1S revolved on 1ts axis.

of the screw-housing lowered into position,

the arrangement by which itis lowered, and the

frame for supporting as well the housing as
the screw. 1Ifig. 16 is a vertical. fragment of
the hull-frame and of the frame of a panel,

for lowering and raising the panel into and
out of position; Iig. 17, cross-section frag-

ment of the same. Fig. 18 is a vertical frag- -

ment of the side of the vessel’s hull; showing

a side fan mounted on the outer end of a

shaft passing outward from within the vessel,
| together with the multiple joint by which the

30

oo

showing the track, ways, and grooved wheel g5

|_‘.].

100
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- fan is secured to the Shafb and the cables by |

which it is opened and closed

311,885

gareside propulsivescrews, mounted in pro-

Jeotmﬂ' beams, arranged 1n pcms along the side

Similar letters of reference 11:1choa,te corre- | of the hull for the purpose, or at the end of 70

Spondmg parts.
A 18 a thin metal roof secured to the top-
most longitudinal chords ¢ « ¢ and the verti-

- cal bulk-heads b, and extending over the up-
- per portion of the vessel covering the segre-

10

gated gas-field B, fitted and seemed between
the bulk-heads b. .

Iand &' arelongitudinal chords, and A*is the
keelson-chord, all employed in sapporting and
str engthenmg the vessel longitudinally.

Cisthehull of the vessel, and € is the cabin,
protruding below the h_ull which 18 divided
horizontally into decks &od vertically into

. compartments

. 20
30
35

D is a smoke-stack passmg, by way of a

prOperly -constructed fire-proof chimney or
well, up through the gas -field from the hull to

the 0pe11 air.

~ The frame of the hull of such vessel may be
constructed of any light strong durable ma-
terial and be properly molosed but L prefer

to construct it of tubing or ehannel steel, se-

cured at the several interseetioms'105r suitable_

angle-blocks, and to inclose it within a thin
metal eheetlog

The gas-bags B, which give buoyancy to the
vessel may be construeted of silk, linen, can-

vas, or thin metal or other sultable materlal '_

and are preferably divided internally into ¢o m-
partments by thin partitions having automatic

valves, and may be provided with internally- |

arranged safety air-sacks, communicating with

the outer air through proper eonneetlm:lP

valves.
- ¢is a long fin- Shaped rudder blade, secured

at the waist amidships by the smaller end, and
extending along on the under side of the di-

~ minishing ends of the vessel toward the nodes
- to vertical projecting frames ¢, where the

larger end 1s secured and works in ways for

- changing the lateral course of the vessel.

45

_ his a fan secured by its inner end, through
knuckle-joint /', to the outer end of a shaft
which passes from within out through the
side of the vessel’s hull C, or to protuberances

~on the ribs of the bulk- headsb and is opened

50

and closed like a fan, and 0pe1eted by cables
or chains secured thereto, and carried over

~ suitable wheels or pulleys to the interior of the

55

vessel, where they are handled by machinery.
The fans h are arranged at intervals fore and
aft between the ends of the hull, along both

sides of the vessel, and are deswned to eld the

rudder ¢ 1n ehaogmn* the lateral course of the

~ vessel.

- 60

- f 18 an end sorew mounted on 2 longitudi-
nally-placed axle- shaft , /'y supported in brack-

ets /7, and after passing through the hull to

within the vessel is geared to and actuated by
p1opulswe maohmery therein. A screw, f,
may be provided, one at each end of the ves-

sel, or at one end only, as may be preferred,

and as well for steering the vessel laterally as
for pr0pe1111:1g forward.

A T e e, e e L e [

like a fan.

riage ¢,where it is operated,when used.
‘movable -carriage ¢ may have any external

wheel-houses constructed thereon, as shown.
The side screws, g, are arranged elonﬂ the sides
of the hull at intervals, and are connected by

belting or shafting with and actuated by ma-

chinery arranged_within the hull, and are em-
ployed to impel the vessel forward either end
front. -

dis a revolwncr side fin, arranged. eloog the

“sides of the hull on both sides, employed to

ald in deflecting the course of the vessel ver-
tically in crossing mountains, &c.
may be secured by a knuckle-joint, and, like
the fan A, may be constructed to open and close
The fin d, however, is preferably
rigidly secured by one end to a revolving

shaft, d’, passing through the sides of the ves- -

sel to w1th1n the hull,where,by suitable-gear-
ing, it 1s connected w1th and actuated by Ppro-
pulsive machinery.

Passing from below upward through the
“bottom ot and into the hull C is a well, ¢, con-

strueted with a view to providing ways for
the carriage ¢ of the vertical raising-and- low-
ering screw E. The well ¢ is connected by
suitable apertures with the interior of the hull,
through which machinery for handling the
carriage 4+ and actuating the screw L is 1ntro

ohamber ¢, at the ounter end, In whleh the
screw H 1S housed when not in use.
L& is a'light substantial serew, with a suffi-

cient eurvature to give it great trzwelmg force,

mounted on an axle shaft, », having Jouroal
protuberances 7', by which it is Journa,led in
its seat,and earxymu a beveled gear-wheel,m,

at the opp051te end, through which momentum

75

82

The fin d

Q0

95

duced, aod telmmates in a recessed cuarbed

- 100

105

is communicated to the screw by gearing with

the bevel-wheel m', carried by a propelling-
shaft, m* connected with actuating machinery

when the secrew E 18 needed for use and has’

been thrown into gear. Thescrew L is mount-
ed in annular journal-boxings 4, near the top
and bottom,in the bore ¢* of the movable car-

form, need be but long and heavy enough to
give steadiness to the screw E, and is provided

I10.

The

15

externally with a projecting shoulder, 4° %, at "~ °

the bottom and top to prevent the carriage ¢
ooing too far, ways on the sides to steady it
in plaoe and racked gear u w,for mechanically
throwing it into and out of gear, and inter-
ndl]y with a bore, ¢*, and annulal journal box-

ings ¢, for 1eee1V1nﬂ* and securing the screw
125

axle shaft » and Jomnal protuberances 7/ in

place. |
- With aview to olving steadiness to the car-

riagei, the screw E when lowered into position
below the hull for use, has a frame, L, of metal

tubing or channel-iron, consisting of four or

120

130

morevertical uprights, stanchions, or posts, ¢,

Jaterally supported by horlzontal chords p,
and diagonal braces ¢ ¢'.

The supporting-
| frame L provides an additional journal at top ¥
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* and at bottom ¢ for the serew I, and is steadied

Y

IO

15

20

30

33

40
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low the hull.

and works in ways » in suitable vertical beamns
-arranged within the hull of the vessel. |
It is obvious that the screw may be secured
in stationary supports,and, when it is requisite
to house it, panels w may be lowered down

over 1t, thus forming a boxing or housing be-

nel-iron is constructed below the hull and

cabin proper,in which w’ are posts, w* are lon-
" J.: . : ' 2 ' . 3 - i A

gitudinal and lateral chords, w’*are end braces,

w'are cables for raising and lowering the panel

out of and into position, and M is a crab by
which the panels are handled. |
v is a grooved wheel employed in steady-

‘ing the panels while being handled, and v* is

a vertical rail on which the grooved wheel o'
travels. The panels w are provided on the
ends with grooved wheels ¢, which ride on
their own axles in suitable journal-bearings,
and with a cable, w', which, passing upward
into the hull, is carried over a crab, M, han-
dled by machinery, for raising and lowering

25 the panels out of or into place. The vertical
posts W' are provided with a vertical rail or _
track, ¥°, on which the grooved wheels %" run.

The vertical serew E, for raising and lower-
ing the vessel when mounted in its movable
carriage ¢, 1s arranged in its ways within the

‘well e, and the cogged wheels nn are madeto

gear with the cogged rack ww', secured on the

outside of the carriage 4, and the connections
‘made with the propulsive machinery within
When not required

the hull of the vessel. .
for use by the cogged wheels n #/,the carriage

4 18 carried upward into the well e until the

screw I is completely housed in the curbed
recess ¢, and everything is snug and ouat of
the way; but when required for use, by the
same cogged wheels n »’ the carriage ¢ islow-
ered until the screw B protrudes below the
hullandthe bevel gear-wheels mm are brought
in contact and gear with each other,when the
screw I may be actuated in either direction
to carry upward or downward. | |
1t is obvious that band-wheels may be sub-

- stituted for the gear-wheels m m’, and the

.50

55
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screw I be Impelled by an endless belt, as
shown in Figs. 3, 5, 12, and 13, wherein ¢ is
the band-wheel on the screw-shaft ».

0o’ is the propelling-dram, and ¢* the end-
less belt. It isalso apparentthatinlienofthe
racked gear » ' on the carriage 4, and the
gearing-wheels » ', for raising and lowering
the screw I out of and into gear, band-wheels
or any other mechanical device may be em-

ployed for that purpose, and the carriage i

may be balanced by weights, as shown in Fig.
4, where s is a general drum, §', cables for sus-

pending the carriage 4, and s* ballast or

weights for holding it in suspension. |
When preparing an aerial vessel for a trip,
the vessel and cargo are brought to equipoise
on the ground by inflating the gas-field to that
point, the central screw is then thrown into
gear and revolved rapidly on its axis to travel

, When the screw is mounted in’
fixed bearings, a metal frame of tubing or chan-

obdurate by the end
| by the fins d. . |
. By my central screw I essay simply to over--

upward, which overcoming inerta carries the
ship upward into mid-air,whereas it rises into
a lighter atmosphere and the displacing gas
1smore thoronghly inflated or expanded, the
_ Having at-
tained the altitude desired, the side and end

ship readily retains its position.

screws. are -set to work and force the vessel
forward .on her course, the central screw in
the meantime being thrown out of gear and
housed in the weil, and the finsd brought into
use for deflecting the vessel’s course vertical-
ly—that is to say, by being set at angles tend-

ing upward, downward, or horizontally, as

‘may be desired, the fins d direct the course

of the vessel upward or downward, or with-
out deviation in a plane. In the meantime the
vessel is being steered on her course laterally
by the rudders ¢ and side fans, ., and when
screws, f, and vertically

come the-difficulties of raising and lowering
aerial vessels. The'screw being at the center
of weights and gravitation, everything is ear-
ried up.with it simultaneously, so that, unless

badly loaded, no part of the vessel can rise.

faster than another, and immediately the

75

&0

GO

screw 1S no longer needed it is thrown out of g5

gear and housed, so that no unnecessary an-

gles or obstructions are exposed to the air-
“cuarrents. - | o |

‘While it is true I have shown in my draw-
ings and described in my specification in this
case generally the form, construction, gen-

100

eral appointments, and arrangement of aerial -

ships, the mode of mounting, securing, and
operating-side fans and end adjusting radder-
blades for deflecting the lIateral course of aerial

vessels, adjustable side fins for deflecting the.

vertical course of aerial vessels, and the mode
of mounting and operating side and end pro-
pelling-screws for aerial vessels, I do 8o mere-
ly to show' the construction of 'a complete
ship and the relation of each part to the
other. Asl filed onthe 8th of November, A.

D. 1883, and now have pending in the United
States Patent Office, applications for patents

on three specific features, numbered, respect-
1vely, 111,257, 111,238, 111,239, and 111,240,
I do not claim them herein. o -'

Having now fully described my invention,
what I elaim as new, and desire to protect by
Letters Patent, is— -

1. A movable supporting-carriace adjusted

1n ways andarranged to travel vertically with-
in the hull of the vessel, and provided with

journal-bearings forand carrying a vertically-
mounted propelling-serew for vertically rais-

ingand lowering aerial vessels, the whole con:

- structed and arranged substantially as shown

and described.

- 2. In combination, the central screw, E,
axle-shatt 7, journal-bearings ¢ 7/, movable

supporting carriage °, supporting - frame ¢,
and enguging gearing n % «', the whole con-

stracted and arranged to be secured and op-
erated within and designed for vertically rais-

105

11O

115

120

130
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'-mﬂ' and lewermg vessels for aerial naviga- | having projecting shoulders at the top and

.5 journal-bearings, arranged to travel vertically |

10

tlon substantially as shown and described.
3. A movablesupporting-carriage provided
with external engaging gearings and internal

“in ways within the Vessel’s ‘hull and be han-
dled by connecting-gear, as shown, in combi-
nation with propelling-screw K, secured on
the outer end of the rigid axle- shaft verticall y
mounted on Journal- bearmgs within 1ts sup-

- porting-carriage, the whole constructed, ar-

ranged, and adjusted to be handled and actu-

“ated by machinery within the vessel for ver-

~ tically raising and lowering aerial vessels

15

substantially as shown ard descmbed
4. In vessels for aerial navigation, a verti-

- cally-arranged movable carriage secured in

20

ways constructed 1in a well passing upward

into the hull of the vessel, and carrying a ver--
tical central screw for raising and lowering

such vessels, SUbbt&ﬂtldlly as shown and de-
scribed. |
5. In vessels for aerial namgatmn a vertical

~central screw mounted in and carried by a

25

- "hull of the vessel,
substantially as shown end for the purpose set
forth.

6. In vessels for aerial nfwlgatlon a, centlal_

- screw secured on a perpendicularly-arranged

30

33

movable carriage secured in ways arranged in
a well passing upward from below into the
constructed and arranged

axle-shaft carrying an impelling-wheel at the
opposite end, and provided with shoulder-
bearing pr otubel ances by which it is secured
in its mountings, in combination with movable
vertical carriage having angular journal-box-
ings in a central bore for securing the axle of

the vertical serew,and provided with project-

40

ing shoulders at top and bottom and a toothed
rack secured longitudinally along the sides,

substantially as and for the purpose shown

and desecribed.

7. In combination, the vertlcally -mounted
central raising-and- lowerlnw screw, movable
supporting-carriage provided ‘with journal-
bearings and engaging gearing, and the sup-

8. In vessels for aerial navigation, a central
screw secured on perpendicularly - arranged
axle - shaft provided with shoulder - bearing
protuberances by which it is mounted in place

- in a movable carriage adapted for carrying

55

60

the same, and adjusted within the vessel’s
hull, and carrying on the opposite end im-

pellmﬁ' wheel, in combination with propulsive
~“machineryarranged within the hull for revolv-

Ing 1t on ifs axis, substantially as and for the

purpose described.

9. In vessels for aerial navigation, a central
serew secured on a per pendlenlarlj -arranged
axle-shatt ecarrying an impelling-wheel at the

opposite end, and provided with shoulder-

bearing protuberanees by which it issecuredin
1ts mountings in annular journal-boxings in
the central bore of movable vertical carriage

| bottom and promded with a toothed rack-

gear for gearing, and in combination with ma-

' chineryarranged within the vessel for raising
and lowering the serew and its carriages, and -

propulsive maehmery for impelling the ver-
tical screw on 1ts axis, substantlally as and
for the purpose described.

10. Incombination with vertically-mounted - 5

central raising-and-lowering screw and its

movable earriage, the supporting-frame L,
substantially as shown and described.

11. In combination, the eentrel sclew, I}

for lowering and raising the screw into and

-axle-shaft », journal- bearmgs r', movable an- 8o
| nular Journel boxings ¢, toothed rack w ',

]_;)IDIDHS nn', impelling- -wheel m, gearing- wheel
-m/, and ma,chmelyal ranged within the vessel

out of poswlon and impelling 1t when 1n po- 85

“sition, substantially as shown and described.

12. In combination, raising -and-lowering
screw I, mounted on a Vertieal shaft carrying

‘a gearing-wheel at the opposite end; movabie

supporting-carriage ¢, constructed s shown, qo

provided with jour nal- bearings for supporting
the vertical screw, supporting-frame I, con-
sisting of vertical 'stanchions and horizontal
and diagonal braces and support, and ways v,

portand give steadiness to the vertical screws

for raising and lowering vessels foraerial navi-

gation, substantially as shown and described.

13. In combination, screw E, axle-shaft r,

having journal protuberances r’, and an 1m-
pe]lmﬂ' wheel, m, carriage %, havmg a bore,

a,nnular Journal boxmgs i, external shoul-
dels i 4f, racked gear w v/, and ways for guid-
ing and supporting it, gear_-wheels n, %, and
m, well e, and actuating maechinery, in a de-

vice for raising and lowerin o vessels for aerial

navigation, Sllet‘lIltlELlly as shown dnd de-
scribed.
14. In eembmdtlon the gas- ﬁeldsB adJust

“able side fins, d, and de ustable central rais-

iug-and-lowering screw, Kb, arranged,adjusted,

‘and operated as shown, for raising and low-
porting-frame L, the whole constructed and |
arranged as shown and described.

ering’ and vertically deflecting the course of
aerial vessels propelled, steeled and handled

‘by internally - arranged maehmery through
external appliances, substentlally as shown

and described.

15. A raising-and-lowering device compris-
111g a SCrew, E axle-shaft r, journal-shoulders
v, 1mpe111nﬂ' wheel m, carriage @, having a
bore, ¢*, annular Journal boxmgs i, ehoulders
i @ﬁ and gear-rack u o, gear-wheels n, ', and
m', in combination with well e, entering from
below and extending upward into the hull C,
of vessels for aerial navigation, Substenbmlly
as and for the purpose described.

‘the whole constructed and arranged to sup- 93

[1(O
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In testimony whereof I affix my signature in

presence of two witnesses.
EUGENE F. FALCONNET.
Witnesses:
- GEo. M. FLETCHER
“W. D. TALBOT.
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