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 To all whom it may concern:
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- De it known that I, ARTHUR G. RUeeELL a citizen of
the United States, resulmg at 163 West. Twenty-first
street, San Diego, ceunty of San Dlege, State of Cali-

{ornia, have invented certain new and useful Impreve- |
- ments in Air-Ships, fully described and: represented: |
~1in the iellomng specification: and the aecempenymgg

dr: awings, forming a part of the same.

This- invention. relates to various. lmprovemente in
an air shlp for prmnotmg its ne.wgatlen, and pa.rtlcu--
~ larly for causing the ship to rise or deeeend in the air

| _mthout any 1oss of gas or-ballast. -

The air ship 18 premded with a ges ‘balloon. of so-

. called cigar aha,pe and tepered from its largest. dieme—

RN _ 15
R ;.llnee to Which aero-plane wings can be hmged

ter toward the ends, fermmg sides having’ etrelght

‘A collapsible compartment is formed in the uppel

o part-of the balloon, and the balloon is prowded with an
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' ll'lCl(Jbe(l car cerrymg a motor, a colnpression tank, and
a pump actuated b§ a. 1motor for-drawing gas: irom the

S collapsible compm‘tment and compressing it in the

e eud tank when the air ship is requlred to deecend )
’ A separate pipe, with cock 1oca.ted in the car, is ex-
tended from the compression tank to .the cella,pmble'
compartment to restore the gas thereto when it is de- |
" gired to ascend: The outer side of the compartment

- _'elmnks ‘when the gas is abetracted therefrom for com-

| - '_ an operatwe position, 80 tha.t when the ship is descend- -

R pression, and the bulk of the air Bh'lp is thus diminished _
- “without. altenng 1ts grawty, whlch ca,ueee the whele to |
_deecend | - - S

 Means is prowded for settlng bhe aero-plene mngs in

., .ing the wings may. cause 2 forward movement of the
. ship. © A ecrew-propeller is sictuated by the motor to

~drive the air ship forward, ‘and the aero-plane wings

" maybe opera.ted to cause an ascent of the ship. during

o - its forward movement
-~ - pression apparatus the aero-plane wings, and the pro-

The cooperatlon of the com-

L ~ peller, thus enables the ship during its- descent to be

advanced or propelled forwardly by the operation of

~ the air upon the wmge without the use of the propeller.

 elevated without the consumption of any: additional
‘power, by the operation of the air upon the wings, and
the ship may Pe raised and lowered, without propelling: |
it, by compresging or expendmg the gee from the upper- |

45

When the propeller is wer]ﬂng the ship may also be

compertment

‘The mventleﬁ also Jncludee & belt-prepelier hev111g--~
| bla,des prt)]ected below: the bottom of the car tousewith

or without the screw prepeller

- In the annexed dramng, Figure lis‘a dmgra.mmatle'
~ elevation of the air ship with the a.ero-plane wings in
~an inoperative position. Fig. 2 is a'plan of the same
- with the aero-planes exteuded the parts connected
| 55 w1th the mddele bunn' elwwn in section. Fig: 3 i8 8

/

[

roof of the ¢ar and connected by & ﬂexlble pipe VR
C 100
The outlet of the pump is connected by u pipe 1
and cock j with the compression tank F, so that’ gas-‘ .‘.
drawn from the mmpmtnu.m may be cmnpressed in

&ppheatmn filed Beptemher 14, 1906. Semel Ne. 278,403.

CTOSS eectlen of the ba.lloen on lme 3,3,1n Flge 1and 6

'Fig. 4 is.an end view of the frame.for one ¢f the wings;

Fig. 5 is a side view of the same; Fig. 6 is an elevation

of the car and its attachments with the nearer wall re--.

‘moved to show the interior; Fig. 7-is a plan of the

same with the roof removed to show the interior; Fig.

8is a, cross section of the car on line 8, 8, in Fig. 6, with -

“lines: showing the balloon and the collapsible com-
| pa,rtment

TFig. 6

‘Fig. 9 is a view of the right hand end of
enlarged with the end wall of the compression
tank removed; Figs. 10 and 11 are diagrams showing

.opera.twe positions,
12, 12, in. Fig. 2 Flg 13 ehewe one of the eewed

petchee
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| the aero-planes reepectwely in their ipoperative and
Fig. 12 18 a cross section on lme .

A designates the rear end ef the balloon teperlng |

l'- ba.ckwardly, and A’ the front end of the balloon taper. .

-ing forwardly from the largeet pert A whlch is neereet
the forward end. | o

Figs. 1 and 2 show the car mth WldL bedy B, he.mng |

75

8 Narrow prcuectlon C at the forward end wh1ch carries

the ecrew-prepeller D, and a Narrow proj ectmn Eat

the rearward end Wthh carries the cempreeslen tank

T and the belt prepeller G. .
Alleye are formed in’ the pm]ectlons
gain access to the ends.

C zmd ‘E to

The wings H dre shown
‘connected by etnnght line hinges I to the sides of the

30

balloon-part: A, and fin-shaped. rudders J are shown -

hinged - upon aluminium plates K secured upon the
cheeks of the forward b.a,lleon-pert AL
‘sides of the car are'inclosed within the bottom of the

The top and

85

balloen and the car'is furmed of fmme-work of alu~-

“immersed in the gas of the balloon. The wlla.pmble'
wmpartment I, 18
upper central part of the balleun -

~ Figs. 6 and 7 show an engine a cenne(,ted by for-

wardly extending shaft b with the ecrew-prepellel D..
Giasolene or fuel tanks a’ arce ehewn 11_1 the bottom of
the alley E for supplying the engine. The engine is

conziected with a rotary pump ¢ by gears-d, the inlet-

3 shown in F1E,s 1, 2 end 8 n the :

| miniuin tubes-and aluminium wire netting, with a skin
of suitable material, as silk, to make it gae-tlght where

9’5“,2 N

of the pump haung a pipe e extended thmugh the -

with the bottom of the u}llapmble Pom‘partnwnt

the tank. - --
The tank 18 connected mdependently Wlth the

105
wmpa,rtment by a plpe g and hose h, the pipe hevmg'. o

a cock ¢’ in the car or engine room B, by which the

gas may be restored to the eempertment at pleasure.

- The bottom. of_ the car, under the narrow- projection: |

L 18 pzwlded w1th Q. belt-prepeller, _eonemtmg of two

110
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puileys hamng a, canvae belt k extended over the

“saine and carrying propeller blades I which are hinged
- thereon by sewed canvas flaps, so as to lie ﬂa.t.el} the

-upper side of the belt, and to be projected below the

bottom of the belt (and below the bottom line of the

s om Bl bl L | S -

. -car) by cam-lugs m, which move (when 1 in their lower

- position) in contact with' a cam-bar o which holds

- the blades projected. - A pulley n drives the belt, by
~connection with a pulley n/ upon a shaft p inside the.

10

~ the-engine shaft b by gearing ¢ which can be dis- -

15

- singly or in c¢onjunction.

car, whleh is connected to a beckward extension of

connected when desired. =
A coupling ¥ is shown in the prepeller ehaft b to

disconnect such shaft from the engine, and the.scréw- -

propeller and the belt-propeller canl thus be: eperated
The- aelo-‘plane ‘wings are

o ‘made, as shown in Figs. 3, 4 and 5, of longitudinal

) &lummlum tubee 7 connected by ﬁttlnge ’ to trans-

' yerse tubes ¢

The frame is stiffened by tie-rods s4, and the lower

- Part is shown formed with hinge pintles I to éngage

25
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 and extended thr_eugh a tube U to windlasses in the

fabric 100pe I’ which are shown in Figs. 1 and 2.

formed of patches of fabric sewed or secured on the
skin of the balloon.

‘The frame of the wings is covered with silk or suit-
able fabric. The transverse tubes are trussed, a8

shown in Fig. 4, by a cross-piece v/ at the center,
-and brace-rods t.

Omne of the cross-tubes which lies
over the’ Imddle ef the car is braced, as shown i in Figs.

3 and 4, mth a longer cross-piece s/ than the others,

and the opposite ends of ‘such creee-plece furnished
with eyes t/, 2, to which cords u” and u? are attached

- C4dr.

35

~ the wmge

© 40

A strap w is ehewn in Fig. 3 across the top of the

balloon with pulleys v upon the ends over which the |

cord u® 1s extended, and led past pulleys v/ upon
A pull. upon: the cord u/ serves to lower
the wings to their operative position, as shown in
Fig, 11, while a pull upon the cord u? eperatee {on
appheetlen of ‘the pulleye v) to ra,lee the. wmge a8

" ' ‘shown in Flg 10.

45

The windlasses x, 2/, as shown in Flg 7, are con-

nected by gears w with the rearwardly extending ]
‘engine shaft by means of a revemlble clutch box on

- the shaft.

. posite ende of the same barrele and are wound upon. |

The cords entermg the car frem the tubes U are
gulded over pulleye Y, y to the barrele of the wind-

1asses.

The cords u are wound each’ upen one end of the
two barrels, and the cords u? are wound, upon the op-

- such sides of the barrels, and the barrels so rotated

- bb

(ﬂﬂ shown by the arrows z'in. Fig. 3) that the cord ’u"';
is drawn i in when the cerd u* 18 let out, and vice versa.

The windlasses eperete elmultaneeuely, 50 a8 to raise

or lower beth of the wings at the same tlme, and the

60

gearing may be locked by a brake upon the reversible

clutch-box when the wings are properly adjusted.

must necessarily lie in a straight line, are applied |
tranevereely to. the belleon-part A’, and thus necessi- -

tate the use.of the inwardly curved metallic plates K

to form a seéat for the hmge and also a fulerum ¥ for

65 teggle-lmke m’ wh1ch are ueed to actuate the. rudders

g

:

]

—
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when required. Windlaeeee'n“-previded with cranks
o/ are shown in Figs. 2 and 13, in the narrow forward

IeXt'eneien C of the car, and the sides of tlie extension

G are connected w1th the platee K by tubeq p
of the toggle-lmke to the windlasses. By means of
the windlasses, a rudder may be thrown forwardly,
as shown at the wpper side of Fig. 2, to steer the air
ship toward that side, and when the tension of the
cord ¢’ '1s relaxed, the air current forces the rudder
baekwardly to an ineperatwe position. -
"Operation of the air ship.—The belleen i8 proper-
tioned so that it may carry rather more than the Joad
imposed upon if, so that it tends normally to rise, but
can be caused to descend by pumping gas from the
cempartment L into the tank F. When thus descend-
ing, the aero-planes may be set to cause a forward
movement, so that the ship is propelled forwardly
without the use of any propeller. The ship may be
again raised by expanding gas from the tank into the
collapsible compartment, and the wings may then be
set to again ‘cause a forward movement, by which the
ship is advanced without using the propellers.
propellers may be used singly or in. conjunction to

- drive the ship forward, and the wings set during such
1_

70
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propulsion to cause the ship to ascend or 'descend as
desired, either of the rudders being thrown outwardly

to steer the ship in the desired direction. A window

Q is shown in the front end of the extension C by
which the operator-can look forward, and a -mirror Q

is shown inclined before such wmdew by which the

“view. of the landscape below can also be seen.

‘Fig. 6 shows a cage P euepeuded below the car B
with g trap-door Q? in the. floor of the.ear, by which

the operator can deecend into the cage for taking an’

extended view.
I prefer to make. the body of the balloon .in plecee

of fabric between two and three feet square, sewed

tegether with reinforced seams, by which the balloon

s ‘made very much stronger end I8 more easily con-

108

structed than when fermed in.large sections or strips -

which extend all the way around: the body or ettend

| Iengltudlnelly along its length.

Where the long wings are hinged upon the body of

‘the balloon, the body may be made of double thickness
for about two feet in width for &eﬁengﬁh of the wing.

1t will be understood that large frames,-as those of
the car, the rudder and the nge are made of alumini-

| um tubing covered with ‘wire netting and smmble
fabrie.

would ‘be eevered ‘with sheets of asbestos to- make it

The wire nettnig upon the frames of the car

incombustible and to prevent the conduction of heat
to the gas in.the surrounding balloon. To ‘further
prevent the conduction of heat (to the gas in the bal-

‘loon) or fire from the car which contains the engine

110
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and combuetlble material, inclosed -air spaces may °

be provided upon the sides and top of the Car. Where
inclosed in'the balloon. =

| - Partitions L’ formmg such air epecee are snown ‘in

The hmge-pme of the rudders J (see Fig. 1) Whlch‘.' 'rFlg 12, the air spaces being of triangular form and

filled mth air to prevent the conduction of heat.

The
faetemngs for the car may also be made by sewing

‘canvas or leather patches upon the body of the bal-
Joon and sewing to such patches the rods or tubes of

which the frame of the car is formed.

125
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The weight of tllE': car mey be sustemed by etreps |
or ropes secured at one end to patches upen the body of -

' the balloon, and at the other end to the freme-werk of

the car, as ‘mérely indicated by the lines L2 in Tig. 12.

To prevent the rear end of the balloon from turning

| 'upwerdly by its 1ev1ty, 3, r1g1d brace rod H is extended
 backwardly from the rear end of the car eleng the-

2, such. rod

lower qlde of the balleen as shown in Fig. 2

- being eupperted upen the rear end of the car by brecee

10

20
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“ate the meter end propeller

B .

rod. o |
' Insteed of usmq the mndleee 'n“ fer eperatmg the

| fudders J, the cords ¢’ may be fasfened to the car bot-
tom, and the rudders worked by. pressing . ‘the cords
laterally: The pertltlen L which forms the collapel-..f |

ble compartment in the upper part of the balloon is

held in its normal pesm(m and prevented from bulg--
ing outwardly when emptied by means of the pipes

‘fand h which are extended from the top of the car. -
An open passage ‘extends from one end to the other

‘of the car through the body B and projections Cand
. E, and the elevation or depreeelen of the balloon, by

inclining its body upwerdly or dewnwa,rdly when ‘in
motion, 1s effected by the eperater MOVing back-

ward or ferwerd Wlthlll the car, as 1s cemmen in such
‘eonqtructlene | - |

With the verleue featuree deecrlbed a perfectly

explede or ignite the same. |
"It is preferable to have two eperetore one serving

-as & pilot to steer and guide the balloon, and the other

as engineer acting under the pilot’s directions to oper-

-— e

-the propeller is furmehed with wmdew pane Q by '

which a view can be taken ferwe,rd or downward;
and a cage P 1s shown below the car, with trap door

Q2 in the bottom of the car, by entering which' cage

~ the pﬂet can have an extended view in every direc-

45

tion. The p1let can thus direct the engineer and

“having a conieal body, of flat
'-wuith toward the rear
| jointed upon the sides of said body diametr ically opposite
one ‘another, a ear carried by the body, and a.moetor-and |
means loeated upon the ear with connections for 1a1q1nn'
and lowering the nemplanes when desired. |
.2, In an air ship, the combination, with 2 oas bﬂlleen'

The rod may be (*ennected strongly with the rear
end of the balloon by a ring of aluminium ¢/ which
. supports the fELbl‘lC etrengly upon the rear end of the

safe construction is provided in which the heat of the
engine tanhot reach the gas in the balleen SO as to

The front end ef the

control the mevement of the car with perfect facility. |
1 am aware’ “that curved wings have been hinged

upon a balloon body near the top, and I do not there- ;

fore claim such wmge, but flat. wmge pre]eeted from |

o

the sides of the- bedy diemelﬁricelly from one.another, '
‘and in my claims 1 he,ve therefore termed such wings |

50

“aeroplanes.”

_Having thus set forth the nature of the invention

what 1s elalm ed herein is:

1. In an air ship, the cemhmetien, with a gas balloon
aeroplanes, of diminished

end, having longitudinal hinges

having a conical body, of flat: aeroplanes of diminished

| width “toward the rear end, having longitudinal hinges

jointed upon the sides of said body diametrically opposite

one another, a car nmlesed within the bottom of the bal-

loon and having curved guide tubes extended from its

55
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hottom upwardly along the sides of the belleen, a motor

and windlass cavried within the car, aud cords extended :

from the emeplmee to the bottom of ‘the halloon body,

through the guide tubes, and thence to the w indlass W1thm-.

the car for moving the aeroplanes when deeued
& -An air ship comprising a gas balloon A, A’, having
an inclosed car B, the hody of the balloon being made of

- 4, An air ship comprising a gas balloon A, A, h.wing

the balloon upon the conical front part A and provided

“with etmight hinge-pins, and a metallic .frame or plate
X fitted to the conical part A’ and secured to the ballocon

fabric and furnished mth loops to engawe the hinge pins

'upon the rudders. -
. An air ship comprising a, gas belleen tdpe1eﬂ teward-r’
fin rudders hinged
transversely to the conical front end of the balloon, toggle-
“links having their ends attached respectwelv to the rear
sides of the rudders and to the conical front end, and cords
1 extended from the joint ef the hnke to the inelesed ecar
for moving the rudders.

heth ends and having an inclosed car,

6. An_air ship comprising a gas baileeﬂ having an in-

closed car; and provided within- the upper: part with a
parlition forming a collapsible mmpartment and cennee- .

tions extended from the top of the ecar to the bottom of
the compartment to held the pm t1t1en ef the eempm tment
in position.

70.

woven fabric, a member, as the w ing H, hinged upon the
‘woven fabric and having a straight- hinge- pin I, and the .~
“balloon fabric having veinforeing patches I’ sewed thereon 75
and furnished with lneps to engage said hinge-pin. - |
{ an inclosed ear B, the body of the bal]een being made of
“wovel fabric, fin-rudders J projected at opposite sides of

90

. In testimony whereof I have hereunto =0t my hauﬂ mj_.

the meeenee of t'ﬁe subscer i‘binﬂ witnesses.

ARTHUR G Ii‘m%smm,r

Witnesees
J. L. I‘REELAND,
‘W. HoLLINGTON.
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