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UNITED STATES PATENT OFFICE.

, SIMON LAKE,- OF BRIDGEPORT, :OONNE_OTIOUT.

N R

AIR-SHIP.

No. 889,603,

o | ._-Sbeciﬁcﬂﬁon of Letters Patent. -

Patented June 2, 1908.

'Applicitioii filed: D_écémber 20, 1907, Seria.l-N'o._d':O’?ﬁH.

To ,a?l__.,wh(}mi-t ma/y :'cqnce’m: ' S
Be it known that I, SitMoN LLAKE, a citizen

- of the United States, and aresident of Bridge-

uih |

1G

cr

.1t come vio entl-{

00

40

- rents of air to.impinge against the aeroplanes

50

- vices get .out o

gort, in the county of Fairfield and State of

onnecticut, temporarily residing in London,
England, have invented a -certain new .and -

useful Improvement. in Air-Ships, of which
the following is a specification. -
“The objects ofthisi

vide an air-ship of great stability, which will

Fig

permit of safe and easy descents in case of
ﬁropelling or steering mechan-

fallure of its _
isms, and with which ascents may be made
from an inclosed or restricted area, and

which. is also well adapted to combat the in-
fiuences of the winds or air currents when
suddenly contacting therewith in rising above |
‘the wind barriers; and also, to provide a

cushioning and weight measuring device

adapted for the combined purpose of reliev-
ing the.ship of sudden jars or shocks should
into contact with the earth
- when making a landing, and of serving as an
indicator by which the operators are enabled -
5 to ascertain and regulate the proper launch-
"ing condition. Also, to provide an air ship |
which will readily adjust.itself to face the

wind when on the ground, or when making

a landing, or when navigating in the air,
unless the propulstve power is of-sufficient
strength to navigate against the wind or with

the wind at a greater velocity than the speed
of the air ship, so that when making a land-

ing-the ship will retain its position, which
last is a condition not commonly attainable

with the ordinary balloons or dirigible air-.
ships possessing suflicient' buoyancy to hft

the entire structure.

With these briefly ‘s'tated ob'j e:cts in view, |

the invention -comprises an upper buoyant

section and a lower section carried by the
buoyant section, the. said buoyant section
comprising a buoyant float or floats carrying

one or more aeroplanes of sutliciently large
area to sustain the weight of the said lower
section when-the upper section is inclined
from a horizontal position and propelled at
a sufficient velocity to cause the passing cur-

and keep the entire structure afloat, thereby

permitting- of navigation while in the air,
and preventing:a too rp,pid_; descent should

the propelling ‘mechanism' or steering de-

. ™

is not intended;

vorder.- This upper section

)

inivention arg, to pro-'|

1ng the arra
“partitions or bulkheads.

o o u

~ { only to sustain .itself and to float above the
lower section whose elevation 1s caused by a.
propeller or fan which is operated by a motor
carried by the lower section and which, when

set in motion, will enable the entire structure

-to rise-and be capable of navigatien through
‘the air. Besides the motor for operating the
propeller, the said lower section is also in-
tended for carrying the ‘crew and the neces-
| sary mechanism for operating the rudders to
The said lower

direct the ship in its course.
section also carries the cushioning and weight
measuring devices. The lower section is
preferably constructed 1n the shape of a boat,

60

65

70

which will float upon the surface of the water

. _ ip carried by the wind out of
1ts' course and a descent made upon a body of
water. | | |

‘and thereby provide safety for the crew
should the prOﬁelling ‘mechanism get out of
‘order and the s

75

The invention also comprises certain de-

tails' of construction, combination and ar-
rangement of parts as will be hereinafter

described and claimed.

. The terms ““ aeroplanes’ and ‘“planes’ are

herein used interchangeably to indicate one
and the same thing, namely, the. devices
‘H, H’, H% - '

In the accompanying _drawings, illustrat-

80

ing the invention, in the several higures of -
-which hke parts. are s_imila.}"ly designated,

Figure 1 is a perspective view of my air-

ship. Fig. 2 1s a top plan view of the saine,

with' one corner broken away. Fig. 3 is a

central vertical longitudinal section drawn

through the upper or buoyant portion of the

ship and illustrating the propeller frame car-
Tied thereby and the lower or car section in
elevation.  Fig. 4 is a detail elevation illus-
| trating a modified ‘arrangement of anchor-
‘ing the ship when on the surface.” Fig. 5isa

vertical cross section on a larger scale, drawn
on the line 5—5 of Fig. 3 illustrating the pro-
peller in a vertical position. Fig. 6 is a side
view of the frame for supporting the pro-

peller. Fig. 7 1s a detail section drawn on
“the line 7—7 of Fig. 5. Fig. 8 is a detail sec-
‘tion drawn on a larger scale, through one end
of the propeller shaft. Fig. 9 is a vertical
| longitudinal section drawn through one of

90

95
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105

the-floats of the upper section and illustrat- -

: | | - Fig. 10 1s a longi-
tudinal sectional elevation of a portion of one

' -however, to be of sufficient | of the floats drawn on a larger scale. . Fig. 11
- capacity to float the entire structure, but ] is a cross sectional view drawn on the line

ement of the brace wires and

110
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* trunnions of the propeller frame and illus-

15

20

29

»,

11— 11 of Flﬂ' 10.
on a larger scale of a portion of one of the
ribs of the floats. Fig. 13 1s a vertical longi-
tudinal section drawn.through the lower or

car-section of the ship. Flg 14 18 a trans-

verse section dlawn on the line 14—-14 of

Fig. 13. Fig. 15 is a transverse section
dmwn on the line 15 15 of Fig. 13. Fig.

16 1s a diagrammatic view illustrating the
arrangement of belts for operating the pro-
eller.
arger

scale, drawn through one of the

trating the arrangement of guide pulleys.

Ig. 18 1s a detail section dhm n on the line

18°-18 of Fig. 17. Fig. 19 is a view 1llus-

trating a modified arrangement for operating
" the propeller.
section of a portion of the car of the ship.

Fig. 20 15 a detail transverse

1llustmtm0* the device for 1eﬂ'1qteullg the

weight- of the car by .which the ship 1s ad-

]usted for making an ascent. Fig. 21 is a
side eleva,tlon of the mechanism of Kig. 20.

Fig. 22 is a longitudinal section of the wewht

measuring devwe hereinafter referred to as
a balance.

| drawn on the hne 23—23 of Fig. 22.

30
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the float.

the lonﬂ'ltuduml brace ro

A ‘designates the upper buoyant section

and B the lower OT - Car section of the ship.

The upper section 1s constructed of two or

more double conoidal or cigar shape floats C,
each of which is constructed of a series of
cyhndrical rigs D which form the ribs of
"These ribs have their centers ar-
ranged in longitudinal alinement and they
are o sp&(*ed apart as to obtain a sym-
metrical structure. These ribs are held
apart and in vertical position by light weight
battens, or longitudinal brace rods E, which

extend thmughout the length of the float
and are projected throu

fh openings formed
adjacent to the outer edges of the ribs and
are connected to the ribs in any

wrapping the said ends WIth a light wire of
oreat tensile strength. As shown In the
drawings, four of these longitudinal braces

are emlvlo} ed and these are arranged in the

vertical and horizontal pla.nes of the center
of thefloat, although an additional number,
than shown may be employed if necessary.

Truss wires E’ connect the ribs at their in-
ner edges throughout the length of the float
and firmly brace them in position and, W1t11

rigid uprlght position, The FINGS Or Tigs

may be strengthened axially by an mterlac-_:
ing of wires or cords 2 which extend from
the inner edgesto a disk E? arranged cen tra,lly_

n each ring, as'shown most clearly in Fig. 1
Each rib is provided upon both sides a,d—

jacent to its outer edge, with laterally ex-
tending, annular, outw ardlv bent, ﬂange.s 4

which pr(wule annular orooves in which are

held the opposite ends of suttable fabric sec- | of canvas:

Kig. ‘3'3 1S a transverse section

sultable
manner and at their ends b bands or by

hold them 111 a,

T

.

Fig. 17 is a horizontal section, on a |

| lower or car section of the Shlﬁ’

Jater on.

_88_9,693 _-

Flg 12 is a detail sectlon | tions F F* which form the skin of the ﬂoat
The fabrlc sections K arranﬂred intermediate

the rings are constructed 1n “the form of cyl-

“1mders or sleeves and their ends are cemented

within the annular grooves in such wayv as to

form air and.gas tlght joints, and are further

secured thorem by wrapping the ends with
{ine light weight wire or cord so as to prevent

any possible- danger of the ends becoming
detached. The sections K furmmn‘ the ends
of the float are constructed n the form of

70

79

wmnds an thelr immner ends-are secured w 1th-

in the grooves. formed upon the outer faces of

- the Pn(l rings of the float and are secured in

place m the same way as the intermediate
sections.

The floats are dlwded mto a serles of air
and oas tight compartments by means of
partltmns or bulkheads of fabric 2 which are
secured to the skin sections in-any suitable
way.  The purpose of forming the floats with
8 series of .compartments 1is to

tion thereof be punctured or otherwise in-
jured 1 such way as to permit the escape of
the gas. The several compartments are in-
ﬂ&ted through  valved tubes f projecting
through and “secured to the skin sections at
the lower sides thereof.
arranged between the floats at the points of
intersection of the truss wires E! and the

]I)revent the
“collapse of the entire float should any por-

The partitions are

&0

85

90

95

openings’ through which the wires pass are .

sealed by means of disks f’ of rubber or

fabric and a suitable cement. The floats

thus formed are held in parallel relation and
to each other by light weight trusses G which
are connected to the rib sections by means of
clips ¢ (Figs. 1,2 3 and 11) carried at the ends

100

of the truss rods and secured to the I‘le by

rivets; screws, or the like. - The truss: I’U(lb
are: securelv braced by an interlacing of wire
or cord, and suitable diagonally arranged
brace wires ¢’ connect the “Tibs of one float
with the ribs of the other float so as to pro-

“vide a thoroughly rigid structure.

Arranged between the floats is a series of

flat planes the areas of which are so propor-

tioned one to the other as to give an equal re-

105

110

sistance fore and aft of the center of gravity

of the vessel and are designed to support the

gating under the influence of t
or when the ship is f&lhn%
of the propeller, as wil

e propeller I
due to the stoppage
be fully explained

ends of the floats to a point immediately ad-
jacent to the frame of the propeller and 1s

constructed of a central body portion £, of -

fabric and an outer frame of bamboo or hght

These planes comprise the front
plane H which.extends from the forward

115

when navi- |

120

125

weight metal b’ to which the edges of the

.fa,brlc are connected. Suitable cross braces

h? connect the side members of the frame and

are connected to the fabric portmn by strips -

At the points of mtersectlon of

130
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15

889,608

the side members and ribs the said side mem-

bers are securely fastened to the ribs by clips
h® thereby securely holding the plane in posi-

t1on. |

At the extreme rear ends of the floats 1s

arranged a plane H* which is hinged at its

forward end to a rod or bar 2* forming the
rear frame member of an intermediate plane
H? which extends from one float to the other
from. points in the horizontal plane of the
axis of the floats. The plane H! is raised or
lowered by means of lines J and J* respec-
tively to act as a horizontal rudder to change
the trim of the ship as will be hereinafter de-

scribed. The lines J for raising the Tudder

operate over pulleys 7 carried by the floats,
from which pulleys they are extended down-

- wardly to the car section of the ship, and the

20

26

lines J! for lowering the planes are extended
direct to the car section. The body por-
tions of these planes are also constructed of
fabric. .
h* apphed thereto by strips of canvas.

A skeg K 1s arranged under the forward:
end of each float, and skegs K’ are arranged
- above and. below the axial centers of each

float at the rear end thereof, and these skegs

~ are designed to prevent the escape of the air

30

 contacting with the planes when the ship is

being propelled through the air until the air

 has traveled the full length of the structure.

~ "'The body portions of these skegs are con-
~ structed of canvas £ whose outer longitudi-

-~ 3b

40

45

50

nal edges are connected to light weight rods
k" extending horizontally from one of the ribs
of each float and their inner longitudinal
~ edges are connected to the longitudinal bat- |
~ tens or brace rods E as shown. The rear |

edges of these skegs are connected. to verti-
cally extending rods connecting the rods %’

with the battens E.

- Vertical rudders I are journaled intérme-
diate their ends to extensions of the rods &’
and the rearmost ribs of the floats, and these
rudders are arranged In |
below the axial centers of the floats. To

their rear ends are attached tiller lines L’ by |
means of which they are moved either to the

richt or left to steer or direct the course of

the ship. These lines are extended to the

“lower section of the ship and suitable guide

Rl

60

65

ulleys [ are employed to guide the lines and

held ‘them fromreontact with the horizontal
rucdder when the latter is operated. The
rear ends of the rudders of each float are con- |

nected together, and the rudders of both
floats are connected by a light weight rod 1.?

to cause them to move in unison when the

line extending to the rudder of either float is

operated. - The body portions of the rudders

are constructed of a suitable fabric I and a

light weight skeleton frame I* to which the
~ends of the fabric are connected. B

At the center of buoyancy and at the Ceﬁ-

ter of resistance when the shipis considered as

The plane H! 1s braced by cross rods -

alrs above and-

8 falling bedy, and over the ¢enter of gravit

of the ship as a whole, is arranged the propel-
ler I, which 1s supported in a circular ring M

having hollow trunnions m which are jour-
70

naled in bearings m’ supported by vertically

‘extending bars M! whose upper and lowerends
are connected to and supported by truss bars
M? extending from and connecting the ribs
‘of the floats opposite the center of gravity of

the upper section.

" The propeller.I is carried by a shaft It

75

whose ends are journaled in collars m? sup-

ported by wires m? extending from the oppo-
site edges of the ring M and between the ends-.

of the shaft and the collars are interposed

ariti-friction ballg to reduce friction. A hol-
low shaft IX extends through the shaft I and

connects the collars m* Secured upon each

side of the propeller is a double grooved pul-

ley m* each groove having a 'drive belt m®

“operating therein and the belts from the pul-

80

85

leys are extended 1n opposite lateral diréc-

tions through the hollow journals and thence.

to a.drive pulley O of a motor O'. . The in-
termediate lengths of the belts after passing

around each grooved pulley extend 1mn con-
verging directions over guide pulleys m?® car-

ried by the ring M thence around guide pul-
leys m’ journaled within thehollow trun-
nions and thence over g
naled in brackets carried by the vertically
extending bars M! to the drive pulley O of

guide pulleys m® jour-

90

95

the motor O'. The guide pulleys m’ jour-

naled in the trunnions m are arranged within

the axis of the trunnion and the belts con-
verge from the guide pulleys m® towards the
pulleys m’ which are grouped around the
axls of the frunnion thereby concentrating
the belts as near the axis of the ring. as is
possible to arrange them so that when the

ring is swung upon its axis from a horizontal

100

105

to a vertical posifion or vice versa or to any

angle between these'pbsitions the shifting of
the belts will be so slight at these points that.

they will always retain their frictional grip
upon the pulleys. |

~ The position and movement of the ring M
are controlled by cords or wires M® leading

from the car or lower section, and secured to

the sides of the ring at diametrically opposite

110

115
points and operating upon a segmental guide
strip M* carried by the ring, and 1t. will be un- -

dérstood that by drawing .u?on' either cord

the ring may be adjusted to change the angle
of thrust of the propeller to give a direct up-

projects into the hollow shaft I' to further
strengthen and retain it'in position. = =

Supporting cables N depend from the .
lower sides of the ribs of the floats and have
their opposite ends connected to the lower

section B of the ship. :This section is prefer-

ably in the form of a boat, and is located di-

_ 120
ward lift to the ship, or a forward movement
| as may be required. A hollow stub shaft M° -
extends from the segmental strip M* and

125

¢
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rthljr below the center of _b'uoy_andy and c'eii—
ter of gravity of the upper section and also

below the center of resistance of the planes
‘when the ship is considered as a falling body.
The car 1s designed for carrying the crew for
manipulating the ship -and also garries the |
motor O! for operating the ‘propeller as well
‘as the fuel and paraphernalia necessary in

the operation of such devices.

The car as shown is gonstructed of a hull
C”™ which terminates at ‘each end in a vertical

hollow extension C! in which ‘are carried the |
fuel for the motor and also other commodi-

t1es such as fresh water and food. The saild

‘hull 18 provided with fore and ‘aft air-tight

compartments C*.C? so as to add to the buoy-
ancy of the structure sheuld-it alight in-a
body of water. The tops or upper peortions

~form the working platforms.of the car. The
portions C?of thesidesof the carare construct-
ed of canvas or other suitable material, and

project from the sides of the hull proper in di- |

verging directions and in converging direc-

- tions from the center towards the bow and
stern extensions and the extreme ends are
connected to the extensions (’ as shown.
The-upper edges of the canvas sides are con-:
- nected to bamboo rods or strips C* which |

form the side rails of the car and exténding

30 from these rails in converging directions are
- wire screens (° whose upper ends are con-

nected to parallel stringers C°® extending. lon-

“gitudinally from the forward to the rearward
- sus%ending’ wires N. Above the upper ends
3b

canopy C? which is arranged directly in the
path of the downward n% 3t .
from' the propeller when the latter is operat-

of the screens 1s gn inverted V shaped canvas

thrist of the wind

~ing to raise the ship and serves to deflect the

40

wind and permit its escape with as little ob-

~* struction as possible without contacting with
~ the deck of the car.  The canopy acts as a

- parachute when the ship is descending- and

5 thereby assists the planes to retard its
- give direction to the ship when under propul--
slon. ST T

50

oOwWn-

ward movement and also acts as a plane to

- The upper edge.of the canopy is supported
by a single strand of wire C® which extends

lengthwise of the ship and is connected to the |
forward and rear supporting cables N, and-
‘1ts lower longitudinal edges are connected to

_‘the parallel stringers C°.

85"

~ In practice the car is made of sufficient
length to permit the operators to change.

- their position m a forward or aft direction so

as to throw the center of gravity slightly for-

- for the purpose of giving=sorward or aft trim

- 60

ward or aft of the normal center of the ship

to direct the ship’s tourse in an upward or

downward direction.  Aid in:-effecting such
| trim:m'afibe had by operating the horizontal
rudder H'. T I

~ In order to support the lower or non-buoy-

- 05__ ant portion of the structure ,whe'n it 18 rest-

connected cables Q? which extend

deck of the car.

889,603

ing on the groﬁnd y and also to regulate the

position or trim of the ship prior to making
an ascent and further to provide a cushion-
Ing device to avold severe shocks to the.car
and its occupants should the car come into

violent contact with the earth when effecting

a landing, I provide a cushioning and weight
measuring - | |
lowing parts: Near the forward end of the car

1s arranged a shaft P Fig. 13, to the ends of

which are connected the tines of a forked arm
Q 1n the outer end of which is journaled a

wheel Q' having spikes arranged upon its pe-
riphery which are designed to penetrate the

earth for the purpose hereafter stated. This
wheel 1s provided with a ratchet wheel ¢
which 1s engaged by a pawl ¢’ carried by the

wheel in one direction only; the
which will be apparent from the
of the operation of the ship.
To the extreme inner ends of arm Q are
over
guide pulleys ¢* located upon the sides of the
hull and up and around a drum R! of a bal-

escription

70

evice which comprises the fol-

75

80

arm so as to permit rotation of the spiked*'
i)urppse of

85

90 .

ance R held in brackets T rising from the

_ - Adjacent to the rear end of
the car 1s a similar shaft P! to the ends of
which are connected rearwardly extending
arms- Q! carrying. caster wheels Q° at their
extreme rear ends. To the forward ends of
arm Q* are connected cables Q° which ex-
tend over guide pulleys ¢® and have their op-

Hosite ends wound upon and connected to a

rum R? of the balance R. This balance is

designed to take up the weight of the lower.
structure when the latter is resting upon-or

comes into contact with the ground and

comprises the two pulleys or -drums R! and

R?one of which R?1s connected to a shaft S.

Figs, 20 to 23, that is journaled in the brack

‘ets T and has one end of a spiral spring r
connected thereto whose opposite end is con-
nected to a cross bar ¢ connecting the arms of
the brackets T so that as the drum is re-
volved by the downward pull of the cables
when the car is resting upon the ground, the -

spring will be wound ‘and its tension in-
creased. Carried at each end of the shaft is
an indicator hand r* which operates round a

95

100

105

110

116

graduated dial formed upon the ends of the

‘casing of the balance.

The drum R' i1s provided with a central

‘hub and is loosely mounted upon the shaft S,

and hke the drum R?, has one end of a spring
r* connected thereto whose opposite end is

connected to the cross bar ¢ of the bracket
and operating over this drum are the cables
| Q? extending from the arms Q. The hub of -
the pulley R! is extended through the casing

and cdrries an indicator hand »* which oper-
ates around the dial to register the weight of
the fore end.of the car resting upon the
ground; and in order to enable the operator

i the rear end of the car to ascertain the

120
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wheels as registered by the hand %, I provide
the pulfley R! with a gear wheel U or a seg-
menfal rack section that is meshed by a pin-

In practice the hands will be of different

- colors so that they may be readily distin-

cuished.

The cables operating uPOn the drum R?

amm;lht of weight resting upon the forward |

1 -
n
4
. .
| 5

of them so that the rear wheelsmay be used
as rudders and the ship steered through any

course. . In the event of the ship descending
in. a body of water, which might occur

the skin of the float are- arranged 1n position

¢ 1on u earried at one end of a shaft 4’ jour- | through injury to its propeller or any of 1ts 79
naled in the casing of the balance and whose | operating parts, or by being blown out of its
_ olg)pmite end 1s provided with a pinion %? of | course, and in order to permit of the proper
the same dimension as the pinion u, which | adjustment of the ship to make an ascent,
- ismeshed by a gear u® of the same size as the | after repairs to such parts have been made, I
10 gear U and which s loosely mounted upon | arrange gage glasses X in the forward and, 75
- theshaftS Thehub of this gear u® projects | after compartments of the bodt which will
through the end of the casing and is pro- | show the approximate buoyancy of the latter
vided with an indieator hand 7. By this | and register the amount of force necessary
. arrangement, 1t will be readily understood | to lift the ship. BRI 3
15 that the operator in each end of the car may | In the construction of the floats, the ribs go
readily ascertain the amount of weight at | are first arranged in position and the battens
which the car 1s resting upon the ground and | or longitudinaT brace rods connected thereto.
~enables the operators to adjust the car so as | The truss wires are then connected to the
to set it at the proper angle prior to starting | ribs throughout the length of the structure,
20 the motor to make an ascent. | after which the sleeves or fabrics which form g5

and their ends cemented in the grooves of the

ribs and securely retained therein by wrap-

‘ping the ends within the grooves with a light

‘welght wire of great tensile strength. If de- go
sirable, a greater number of rods may be em-
ployed than shown in the drawings in order
to hold the ribs perfectly rigid until the en-

| tire structure has been completed, after -

are provided with turn buckles V by means
of which their lengths may be increased or
decreased so as to regulate the position of the
.car and likewise the angle of mclination of

o -

28

the upper buoyant structure. '

30
~ theregulation of the

The arms Q and Q* not only mﬁde for

- den shocks when effecting” a landing, but

35

45

50 from a sliding or running movement by vir- | power hfting machines, for the reason:that 115
~ tue of the engagement of the pawl ¢’ and | if its lifting force should be stopped 1n mid-
ratchet ¢ preventing the rotation of the front | air the structure would fall, owing to -the
orspiked wheel, thus, in effect,-anchoring the | weight of the lower section _exceeﬁing ‘the
ship. This arrangement. also permits the | buoyancy of the upper section. . By con-
55 ship to change its position according to the | structing theplanes of sufficient area, a grad-
direction of the wind as i1t shifts from one | ual descent will be made without habihty to
quart‘er- to anqther_- | e e m]urjfto the occupants or the car i_ts_elf- when
A propeller W, Figs. 3 and 13, 1s carried by { coming in contact with the ground, and in-
the car section for propelling the ship through | jury will be further safe-guarded against by .
¢0 the water in the event of its making a descent | the cushioning devices as previously. de- 125
insuch a body. The propeller shaft is gearéd | scribed. It will therefore be seen that with -
to the motor O’ and has a clutch by which | sufficient power, buoyancy is not, an-absolute
the operation of the shaft is controlled. - In | essential to such a craft as herein described,
order to properly steer the ship, tiller bars W* |-and if, through the stoppage.of its machinery .
may be applied to the caster wheels or either | and consequent loss of power to select a po- 130

0D

around upon the caster wheels until 1ts for- |
- 'ward end is directed towards the wind, the
same as a ship at anchor, and when this po-
- sition is reached the ship will be prevented

v {)Osition of the machine
as & whole and for relieving the ship of sud-

which

which as many as desirable may be removed

in order to decrease the weight of the float
without decreasing its strength..  When both
floats have been thus constructed they are

prefer to make them of only sufficient buoy-.
ancy to hft themselves together with the

planes, Ipropellérs, and, steering mechanism;

95

they also permit of the adjustment of the | connected together by the truss rods, the . -
vessel so that ‘the rear end will be swung | aeroplanes are then arranged in position as 100
around until the forward end-faces the wind, | before. described -and the lawer or.car section
- thereby facilitating its rise when the propel- | connected ‘thereto by the suspensioa cables,
lers are set in motion and of retaining this | The floats are then-inflated with a gas that is
~ position until sufficient speed has been at- |.lichter than -the atmosphere until they are -
40 tained to make the ship sensitive to the | sufliciently buoyant to float the entire upper 105
- movement of the rudders. - When the vessel | section and cause 1t to exert a slightli'g;mg
first strikes the ground, and assuming it does | force upon the lower or car section, although
so with its broadside to:the wind, the spikes | they may be made of sufficient capacity to
of the forward wheel will penetrate the earth | hold enough gas to float the entire-structure, .
and the rear end of the ship will be swung | including the passengers and stores. But.l 110

consider .is essential in all purely .-
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sition to alight when a descent is being made,
the car should strike the edge of a building,
or tree or mountain, and thereby be tempo-
rarily retarded in its descent; and thrown out

of its true position, it wquld right itself the

moment it slipped. from the obstruction or

swing itself as a pendulum owing to the loca--
tion of the center of gravity, so that the de-
scent would be continued in such a position
that the planes and the structure itself offer
sufficient resistance to permit a gradual de-
scent and thereby prevent injury. to either
the car or the occupants. Should a similar
accldent occur to a ship in which the aero-

planes alone were depended upon to keep the
ship afloat when propelled through the air,

the planes would of necessity turn edgewise
the moment they encountered an obstruec- |

tion, in which position they would immedi-
ately lose their influence and the whole struc-
ture would fall through the air with great

rapidity and with little prospects-of its safety

or the safety of the occupants. -
In making an ascent with a ship con-
structed 1n accordance with my invention,

the floats are first inflated. and the car and -

_U%Ii)er structure adjusted to the proper.angle,
which ]

of course, has been determined

through experiments, so as to maintain a
forward direction without any considerable
variation 1n height, the propeller is then:
started to give a direct downward thrust of

the air to cause the sh‘ig to rise vertically or
as nearly so as may be desired or permissible
owing to the space from which the ascent is

being made, and after a certain height has

been reached, the propeller is then sef to the
proper angle to give the ship a forward mo-

tion, and the inclination of the planes is also |

set at the same time, so that in codperation
with - the propeller the force of gravity is
overcome. The ship maythus be propelled

over a given course-either in a horizontal
direction or at a slightly increasing rise,
which direction is controlled by the vertical
rudders and the angle of the planes com-
bined: with the angle of thrust of the pro-

peller. It will be understood that by chang-

1ing the position of th'e propeller to direct the
thrust of the air directly downwardly or rear- |
wardly, the ship will be caused to travel ac-

cordingly. * Should, however, it be desired
to rise rapidly to a greater height, the hori-

zontal rudder may be '.adjliste(l and the
occupants of the car may shift their position

toward the aft part of the ship so as to in-

- 60

cline the:upper structure. and thus change
the center of gravity of the ship, which will

further incline the planes and produce a more

extensive upward and forward movement.

“ From the foregoing the advantages of my

invention over similar devices will be readily

apparent, and it will be further understood

1

that by . constructing an air-ship with an
65 upper buoyant. section and low -center of |

‘win

‘wheel . _
{Irictional surface, to enable the ship to run

48§9,693

gravity no difficnlty will be experienced in
maintaining the proper trim of the ship, and -
by the employment of the upper buoyant sec-
tion, which 1s relied upon to maintain the

proper trim unless thrown out of such posi-

tion by the propeller or rudders, a gradual
“and safe descent will be made should any of

the operating parts be incapacitated. -

I desire 1t understood that I do not limit
myself to the exact construction, or the ar-
rangement of the bracing wires and support-

ing cables, and other minor details of con-
~struction, as these-may be changed without
“departing from the scope of the invention.

For example in Fig. 4 of the drawings is
ilustrated a modified

ground, and this consists in Ii)ivoting an arm
Y to the shaft of the forward wheel which is

designed to penetrate the ground when the.

ship is moved rearwardly. The end of the

arm is pointed in order to easily penetrate.
the earth and i1ts movement is imited by the

cable of chain Y! which is connected at one

end near the outer end of the arm Y and at

its opposlite end to the supporting arm Q of
the wheel. |

slightly different, arrangement for operatirig

the propeller, and this consists in providing:
“the shaft of the motor with a gear 7 that is

meshed by a pinion Z! carried at the lower
end of the shaft Z* whose upper end termi-
nates in a hollow sleeve 1n which is slidingl;

retained the lower end of a shaft section 7
‘that 1s connected to the shaft of the propeller
by a knuckle joint Z*.

a continuation of the shaft section Z? and is

prevented from rotation in the sleeve of the:
latter section by a feather and spline connec-
tion. The lower end of the section 72 is con-
nected to the shaft of the motor by an arm
- Z® which permits the oscillation of the upp_er
end of, the shaft.due to the swinging position

of the outer end of the propeller shaft when
the propeller is shifted to direct the thrust of

Rfr()m the propeller at any particular an-
g}lle} according to the direction to be given the

n order to increase the buoyancy of the
lower or car section when the latter is resting
upon a.body of water, the wheels

outer ends of the arms, therebyincreasing the
buoyancy of the car section, but in order to
clear the wheels and especiallv the front
Q' from the water so as to decrease the

rapidly over the surface, I provide cables W2

‘which connect the outer ends of the arms.and

extend to the ends of the car section. - When
the ship 1s operating upon the surface, the

“clutch operating the propeller W is thrown

Into engagement with the pinion carried by

| rated & led arrangement for
anchoring the ship when on the surface of the

In Fig. 19 of the drawings I also show a

L. bod > wheels Q' and Q°
“are made hollow; so that they will flogt upon
-the water-and have a tendency to elevate the

7{)
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the end of the propeller shaft and the latter

thereby geared direct to the motor that oper-

 ates the propeller I and when so operating

R

“ant section, and a car section, aerop
ried by. the upper section, a propeller ar- |
ranged at the center of buoyancy of the said

the rear wheels Q° are used as:tillers to steer |

the'ship through any course.
What 1 claim 1s:-
1. An air-ship, comprising an up{)er buoy-
anes car-

~upper section, and means for operating the

propeller.

2. An air-ship, comprising an upper buoy-

ant section, and a car section suspended from

- the upper buoyant section and arranged be-

low the center of buoyancy of the said upper

section, aeroplanes carried by the upper sec-
tion, a propeller arranged at the center. of
buoyancy of the upper section, and means | |

| - | arranged adjacent to the aeroplanes to pre- g5

for operating the propeller.

3. An air-ship, comprising an upper buoy- | _ 313 ,
| with the aeroplanes, a propeller arranged at

_ant section, and a lower car section suspended

from the upper section below the center of
buoyancy of the said upper section, a pro- | 8 car e _ :
5 peller carried by and arranged at the center | below the center Ofe_-h}iayafﬁﬂy'.'_'-theret)f;i;] .90
of buoyancy of the upper section, aéroplanes ” | |
‘carried by the upper section and which are
adapted to support the lower section when:
~ the propeller is in motion, and means for op-
30 ' e

erating the propeller.

4. An air-ship, comprising an upper buoy-
- ant section, a carsuspended therefrom and ar-

- ranged below the center of buoyancy of the
- said upper section, a,erol)la,nes carried by the

5 upper section, a propell

center of buoyancy of the upper section,

skegs arranged adjacent to the longitudinal

'  edges of the aeroplanes and adapted to pre-
~ vent lateral .deflection of the air when the

ship is navigating, and means for operating
‘the propeller. o
5. An air-ship, comprising an upper buoy-
" -ant section, aeroplanes carried thereby, a
. propeller arranged at the center of buoyanecy
| of the upper section, -and a car suspended | si tal
| plane adjacent to the forward end of the said

- from the upper section and a,rr'a;ngg belmir

60

" tion below the center of buoyancy o
section, and a combined weight measuring

~ the center of buoyancy of said upper section |
. and below the center of falling resistance. = |

6. In an air-ship, an upper buoyant sec-

tion, comprising two elongated floats, aero-
‘planes-arranged between and extending from.
~the floats in the horizontal plane of the cen-

ters thereof, a propeller carried by the upper
section, a car suspended from the -quer sec-
the said

and cushioning device carried by the car.

7. 1In an air-ship,-an upper buoyant sec-
tioh, comprising two elongated floats spaced

apart and held in parallel position, aeroplanes

.arranged between and extending from the
- floats in the horizontal plane of the centérs
. thereof, a propeller carried by the upper sec-
. tion at the center of buoyancy thereof, a car
- suspended from the upper section below the

er arranged at the

elongated -payallelly arranged:- floats 105
| contaming a gas that is. lighter than the at-

combined weight measuring and ‘cushioning .
device carried by the car..

8. In an air-ship, an uppér buoyant sec-
planes arranged between the floats, means

sition, skegs arranged under the lower for-
ward ends of the floats, skegs arranged at the

“of the floats in the vertical planes of the cen-
ters of the floats, a propeller arranged at the
center of buoyancy of the upper section, and

| a car suspended from the upper section below
the center of buoyancy thereof. = =~

- 9. In an air-ship, -an upper ‘buoyant sec-

floats, aeroglanes arranged between the
floats, truss bars connecting the floats, skegs

‘vent-a lateral deflection of the air contacting.

the center of buoyancy of the upper section;
and a car suspended from the upper section .
10, Tn an sir-ship, an upper buoyant Sec-
tion, comprising elongated floats adapted for
holding a gas that is lighter than the atmos-

' ghe’rﬁf‘ “aeroplanes -arranged bet#een the

the floats adjacent to the longitudinal edges
of the planes, ¥ertical rudders arrarged -ad-
Jjacent to the rear ‘ends of the skegs at the
 rear-ends of ‘the flosts, a propeller arranged
ﬂ t - thecen‘hel‘ elrf ﬁbuﬂ ?ﬁ

section, andia.car ggapended from the said

thereof.” i -

air-ship; an upper section, com-

. - |

prising

‘mosphere, an aeroplane arranged-at the for-

| ward ends of the fl _

' adjacent 10 the rear ends and adapted to
serve as -a horizontal rudder, a fixed aero- 1

rear aeroplane; skegs.carried hy the floats ad-

jacent to the longitudinal-edges of the aero-
planes, vertical rudders arranged &t the ends
of the skegs at the rear ends of the floats, 1

means for controlling the position of the ver-

said upper section below the center of buoy-.
i~ ancy thereof. - ' -

tion, comprising elongated floats containing
a gas that is hghter. than. the atmosphere,
bulkheads arranged in the floats to provide a
series of gas-tight compartments, aeroplanes.
arranged -between the floats and lengthwise1
‘thereof, skegs carried by the floats in the.ver-
‘tical planes of the centers thereof, rudders ar-
ranged at the ends of the skegs at the rear
ends of the floats, a ﬁrbpe]ler arranged in the

| upper section at the center of buoyaney 1

| center of buoyancy of the said -sectioh,- é;ﬁdvav '

oats, an aeroplane hinged

tion, comprising two elongated floats, aero- 7o

for holding the floats together in parallel po-- -

rear ends and upontheup‘{)er and lower sidés 75

80

tion, comprising elongated double conoidal

| Hoats, vertically ‘arranged skegs ‘carried. by 95

y:of 'the said upper 100

10
15
tical rudders, and a car suspended from the

-~ 12. In an air-ship, an u %er buoyant sec- 120

25

36
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ther_éof, means for controlling the position of

the propeller, a car suspended from the up-
per section below the center of buoyancy
thereof, and '

the car. S T
13. In an air-ship, an upper buoyant sec-

“tion, comprising elongated floats containing

8 %a,s that i1s lighter than the atmosphere,
bulkheads arranged in the floats to provide a

series of-gas-tight compartments, aeroplanes

arranged between the floatslengthwise there-

~of, skegs carried by the floats in the vertical

planes of the centers thereof, rudders ar-
ranged. at the ends of the skegs at the rear
ends of the floats, a propeller arranged in the
upper section at the center of buoyancy

thereof, means for controlling the position of

the propeller, a car suspended from the up-

~ er section below the center of buoyancy

20

30

£
|

40

- 49

50
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upon-a body of water. )

vhereof, means for registering the weight of -
~the car when the latter

_ 18, resting upon the
ground, - and ‘means ‘for ascertaining - the

weight: of the car when the latter is resting

.14. In an-air-ship; an ugperbuoy&nt Séc-
tion, comprising elongated double-conoidal

floats,:arranged in parallel position, an aero-
plane arranged at the forward ends thereof,
an aeroplane hingedly supported adjacent
to the rear ends of the floats, a fixed aero-

plane at.the forward end of the said hinged

-aeroplane, skegs carried by the. floats, verti-

cal rudders arranged at the ends of the skegs
at the rear ends of the floats, means for con-
trolling the position of the hinged aeroplane,

means for controlling the position of the rud-

ders, a propeller journaled in the upper sec-
tion, means for operating the propeﬁ)‘er to di-
rect- the thrust of air therefrom in a direct
downward position, rearwardly, or at an an-

le intermediate the vertical and rearward
girectionwof thrust, a car suspended from the
upper section below the center of buoyancy

thereof, and a combined ‘weight measuring |

and cushioning device carried by the car.
15. In an air-ship, an upper buoyant sec-

tion comprising elongated floats arranged in
Earallel position, truss bars connecting the |

oats, aeroplanes arranged between the
1g the floats and

floats, truss bars connectin _ (
extending ‘therefrom from |points adjacent

to the centers of %ra;vity of the floats, bars
supporting journal bearings connecting the

last mentioned truss bars, a ring journaled

in the bearings, a propeller carried by the

ring, a car suspended from the upper section |

below the center of buoyancy thereof, a mo-

tor carried by the car, means for transmit-
ting motion from the motor to the said pro-

peller, and means for controlling the position

of the said rmg.
- 16. In an air-ship, an upper buoyant sec-
tion; comprising elongated floats, partitions

-

or. bulkheads erranged therein which divide

the floats into a series of .compartments

1

cushioning devices carried by

‘the rear ends of t

|
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adapted to contain a gas that is lighter than

the atmosphere, aeroplanes arranged be-
tween the floats in the horizontal plane of
the centers of the floats, skegs arranged ad-

Jacent to the longitudinal edges of the aero-

Pplanes, vertical rudders arranged adjacent to

the skegs at the rear ends of the floats, means
for operating. the rudders, an aeroplane ar-
ranged horizontally between the floats adja-

cent to the rear ends thereof and adapted to

serve as a rudder, means for operating said
aeroplane as a horizontal rudder, truss bars

connectin% the floats, a ring suﬁported by
‘the truss t

_ _ ars projecting from the floats at
points of)posite the center of gravity thereof,
a propeller carried by the ring, a car sus-
ended from the floats below the center of
buoyancy thereof, a motor carried by the car,
drivin
pmpel%er, and guide :puTleys for the belts.
- 17. In an air-ship, an upper buoyant sec-
tion, . comprising longitudinally arranged

floats containing a gas that is lighter than
the atmosphere, aeroplanes held between

the floats, an a,eroEla,ne hinged adjacent to
e floats and adapted to

70

79

80

belts connectine the motor and the |

89

90

form a horizontal rudder, skegs carried by

the floats, vertical rudders at the ends of the
skegs at the rear ends of the floats, truss bars

connecting the floats, journal bearings sup-
ported by the truss bars projecting from the
floats at points adjacent to the centers of
gravity thereof, a ring having. hollow trun-
nions journaled in the bearings, a propeller
carried by the ring, belt ﬁ)ulleys carried by
the .pro,pe{ler , & car suspended from the upper
section, a motor carried by the car and having

g drive pull;—::y, belts operating over the drive
pulley and extending through the trunnions
105

and around the pulleys of the propeller,
guide puilleys arranged 1n the said trunnions,
and guide pulleys adjacent to the pulleys'in

the said trunnions. |

18. In an air-ship, an u%per section com-
prising elongated floats eac

+ ach of which is con-
structed of a series of ribs whose centers are

-

arranged 1n longitudinal alinement, fabric

sections connecting: the ribs to provide gas

| tight sections, longitudinally arranged bat-

tens or brace rods connecting the ribs of the

| floats exteriorly of the fabric sections, truss

wires conneécting the ribs inside of the fabric
sections, truss bars connecting the floats to
hold them in parallel position, aeroplanes

-arranged between the floats, skegs carried by

the floats adjacent to the longitudinal edges
of the aeroplanes, a propeller arranged at the
center of buoyancy Qf’tﬁe said upper section,
and a car suspended from the sai upper sec-
tion below the center of buoyancy thereof.

- 19: In an air-ship, a buoyant section, com-
prising elongated floats each of which is con-

structed of ‘a series of ribs having laterally
es adja-

projecting, annular, grooved fla
cent to thelr outer edges, fabric sleeve sec-
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 tions arranged Intermediate the adjacent ]
faces of the ribs and having their ends secured
‘to said grooved flanges, cone shaped fabric.

. 889,603

sections forming the ends~of the floats and
having theirinner ends secured to the grooved
flanges of the end ribs of the floats, battens
or brace rods connecting the ribs of each float
exteriorly of the sleeve sections, truss wires

connecting the ribs interiorly of the sleeve

10

15

30

sections, truss bars connecting the floats to
hold them in parallel position, aeroplanes

arranged between the floats, a car suspended
from the upper section below the center of

buoyancy thereof, and a combined cushion-
ing and weight measuring device carried by

the car. - -

20. An air - ship, comprising an ﬁpper
buoyant section, a car section suspended
from the upper buoyant section below the

ried by the upper section, a propeller ar-
ranged at the center of buoyancy of the said

upper section, means carried by the car sec-

tion for operating the propeller, arms jour-
naled intermediate their ends to the car sec-
tion, wheels carried at the outer ends of the

arms, and a balance connecting the inner
ends of the arms which is adapted to register

the weight of the said iower section to facili-

tate the adjustment of the-ship prior to mak-
- 1ng an ascent. '

21. An air - ship, comprising an upper

~ buoyant section, a car section suspended

35

from the upper section below the center ot
buoyancy thereof, aeroplanes carried by the

- upper section, a propeller arranged at the

40

“center of buoyancy of the said upper section,
~ means carried by the lower section for oper-

ating the propeller, a combined cushioning

and weight measuring device carried by the

~ car section, which comprises arms pivotally

. of the car, a balance carried by the car, cables

15

50

held intermediate their lengths to the ends

extending from the balance to the inner end
of the arms, and buoyant wheels carried at
the outer ends of the arms. L

22, An -air - ship, comprising an upper

buoyant section, a car section suspended

from. the upper section below the center of
buoyancy thereof, aeroplanes carried by the
upper section, a propeller carried by the up-

per section, means carried by the lower sec- |

- g—

i

tion for operating the
oted intermediate its

partments may be inflated.

-

Propeller, an arm piv-
ength to the forward
end of the car, a wheel journaled in the outer
end of the arm which is adapted to rotate 1n

one direction only, arms pivoted interme-

diate their lengths to the rear end of the car,

caster wheels carried at the outer ends of the

arms, a balance carried by the car, and cables
extending from the balance and connected
to the inner ends of all of the aforesaid arms.
- 23. An air - ship, comprising an- upper
buoyant section, a car suspended from the
upper section below the center of buoyancy
thereof, aeroplanes carried by the upper sec-

tion, a propeller adjustably held at the center
| of buoyancy of the said upper section, means

carried by the lower section for operating the

propeller, and, a canopy arranged above the
car for the purpose specified.
center of buoyancy thereof, aeroplanes car- |

24. In an air-ship, an upper buojTant sec-
ant section, a propeller arranged at the cen-
ter of buoyancy of the said section, a car sus-
pended from the said section below the center
of buoyancy, and a gable-shaped canopy ar-

©
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tion, aeroplanes carried by the upper buoy- =~

5

ranged above. the car .in the path of the

downward thrust of the propeller. \
25, A fleat for an air-ship of the kind de-

seribed, constructed of a plurality of rings or .

ribs each. of which is provided upon 1its
opposite sides with annular flanges having
geri‘pheml grooves, sleeve sections arranged

otween the intermediate rings or ribs and

having their ends securely held within the

grooves to provide gas-tight joints; cone-
-shaped sections forming the ends of the
float and having their inner ends connected

to the flanges of those rings or ribs which are
arranged at the ends of the floats, longitudi-
nal battens connecting the rings or ribs,
truss wires connecting the rings or ribs, par-
titions arranged in the float to provide a se-
ries of compartments, and valved tubes con-
nected to the sleeves through which the com-

In testimony whereof I have hereunto set

my hand this 11th day of December A. D. |
1907. o

SIMON LAKE.
Witnesses: | - | '
MERCER D. BLONDEL,
H. D. JAMESON.

80

85

90

95



	Drawings
	Front Page
	Specification
	Claims

