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TENT OFFICE,

UNITED STATES PA

. | ;
JOHN WASHINGTON WADSWORTH, OF LEETSDALE, PENNSYLVANIA.

AIRSHIP.

989,455,

Specification of Letters Patent.

Patented Apr. 11, 1911.

‘Application _fiied Afugnst 31, 1909. Serial No. 515,444, |

To alt whom 1t may concern: _

- Be it known that I, Joux W. WapsworTir,
a citizen of the United States, and a resident
of Leetsdale, in the county of Allegheny
and State of Pennsylvania, have invented

a new and Improved Airship, of which the

following is a full, clear, and exact descrip-

This mvention relates to air ships, and

particularly to the heavier-than-air type.

The object of the invention is to produce

an air ship which will have a high degree of

- buoyancy and dirigibility.

L
) |

In its general construction the air ship
comprises a body in which a plurality of ro-
tatable wheels are mounted. In rotating,
these wheels deaw in air and the air is ouidded
in suitable ducts to different points of the
body of the air ship from which it will be
discharged.  The direction of advance of
the air ship is controlled by controlling the
flow of the air in the duets referred to above.

The invention concerns itself also with
the details of construction of the air.ship,

and - with the means for controlling the

valves. |
The mnvention consists in the construction

-and combination of parts to be more fully

described hereinafter and particularly set
forth in the claims. | S |
~ Reference 1s to be had to th
ing drawings forming a part of this speci-
fication, in which similar characters of ref-
crence indieate corresponding parts in all
the figures. |
IFigure 1 1s a side elevation of the air ship,
representing: the saie as though at rest upon

. & supporting surface; Fig. 2 1s a longitudi-

¢

~passes througli cne of the wheels referred |

broken away; Fig.

el vertical section through the aiy ship, a
porlion of which 18 brolken away; e, 3

TS

_ vertical cross section of the aip ship
taken on the line 3—3 of Fig. 2: this view

to, which draw in the air and which advance
the air so as to direct the movements of the

ship: Fig. 4 is also a vertical section on the
Jine A4 of g 2, but“this view is taken

at the side of one of the wheels referred to
aboves 1118, o 1s a vertical longitudinal sec-
tlon upon an enlarged scale and taken on
the hne 5—5 of g, 3, certain parts being

taken through one of the bearings of the

shaft and pavticilarly illustrating the de-

tails of this bearing and the details of cep-

tain eccentrics which control the operation |

> accompany-

6 1s.a vertical seetion

of the buckets carried by the wheels: F 1g. T
15 a cross section taken on the line 7—7 of
Fig. 6 and further illustrating the details
of the main bearings; Fig. 8 is a section
taken through a part of one of the wheels

| and Hlustrating the details of its construc-
tion and the details of the means for attach-
mg the buckets; Fig. 9 is a vertical cross:

section taken through the upper part of the
body of the air ship and showing the gen-
eral- construction of the interior thereof,
certamn parts of this view being broken
away; IFieg. 10 is a detail section of the
wheels showing the means for securing the
body stays to the shell of the body; Fig. 11
15 a section upon an enlarged scale taken
on the line 11—11 of TFig. 10 and furtber
lustrating the details of connection be-
tween the body stays and the shell of the
body; Ilg. 12 is a vertical section through
the pipe system of the air ship taken on the
line 12—12 of Fig. 13 and Hlustrating the
valve arrangement; Fig. 13 is a plan of the

Pipe system represenfing 1t as though re-

moved from the body of the air ship, this

view also illustrates the valve arrangement ;

IF1g. 14 is a horizontal section taken on the
Iine 14-—14 of IFig. 12 and further illus-
trating the pipe system and the valve ar-
rangement ; Ifig. 15 is a perspective show-
ing a portion of one of the side plates adja-
cent to the wheels and illustrating the man-

ner 1 which the side plates are built of

sections; Ifig. 16 is a side elevation show-
ing a portion of a roller ring with rollers,
and 1lustrating the details of the main
bearings; Kig. 1T is an end elevation showy-
ing a modified form the invention may take;
IF1g. 18 is an end view of the pipe system:
Kig. 19 is a cross section through the pipe
system taken on the line 19—19 of Fig. 12;
IF1g. 20 1s also a cross section through the
pipe system taken on the line 20—90 of I g,
12; and Fig. 21 is a cross section through
the pipe system taken on the line 21-—91 of
Fig. 12, - | |

Referving more particularly to the parts,
and especially to Figs., 1 to 4, mclusive, 1
represents the body of the air ship which is
of tubular form, the axis of the body being
horizontal. The upper portion of the body
1s 1 the form of a eylindrical shell 2, as
lustrated in Fig. 8, and from this shell 3
lower body or hold 3 extends down wardly.
In cross section the air ship presents sub-

stantially the outline of an egp, having its
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point disposed downwardly, the-loﬁgitudi-
nal axis thereof being vertical. Within the

cylindrical shell 2 a pipe frame or pipe

system 4 is mounted, the construction of

which is most clearly illustrated in Kigs.

12, 18, and 14. This pipe system comprises

“an upper trunk 5 consisting of a duet which

extends longitudinally of the shell on the
upper side thereof, and a Jower duct 6 which
extends longitudinally of the shell 2 on the
under side thereof. The trunk 5 1s prefer-
ably formed in sections connected together
at the joints 7. The upp
nected with the lower trunk 6 by a plurality
of air rings or ring ducts, which are indi-
cated collectively by the numeral 8, extend-

ing completely around the inner side of the.

shell, as shown in Tig. 8. On the upper
side of each ring 8, adjacent to the duct 5,
an inlet opening 9 is formed, and 1n these
openings 9 valves are mounted, Indicated
by the letters «’, ¢, %, a*. These valves are
of the damper type, as shown in Iig. 3,
and are adapted to close or open openings
9 which are formed on the upper side of the

shell, as indicated in Fig. 8. As illustrated,

I have shown four of these rings, two of the

rings being disposed near the ends of the air

ship, with two of the rings disposed 1nter-
mediate. The two intermediate rings 8* are
provided with by-pass pipes 11 which con-
nect them with the trunk 5 around the open-
ings 9. Similar by-pass pipes 12 are
vided on the inner sides of the end rings
gb. QOpposite the point of connection: of

" the by-pass pipes 12 with the rings 8° side

40

45

ol

GO

pipes 13 are provided which are connected
with the rings, and the bodies of these side
pipes extend around through substantially
s quarter-circle. At their lower ends the

curved portions of these side pipes are
formed with horizontal extensions or head-

ers 14 which have openings 15.1n the outer
side wall thereof. These openings 15 reg-
ister with similar openings 16 formeéd in the
sides of the air ship, as shown jn Fig. 1.
In the curved portions of the side pipes 13,
valves are provided, referred to collectively
by the letter 0, and indicated specifically by
the letters 07, 0%, 0% and 4% I'rom the lower

, s . .l
{runk 6 similar side pipes 17 extend- around

upwardly, and the upper ends of the curved
portions of thiese pipes connect with hori-
vontal headers 18, and on the outer sides,
these headers 18 have openings 19 which reg-
ister with similar openings 20 formed
through the wall of the air ship, as shown
in Ifje. 1. These side pipes are provided

with valves which may be referred to col-
lectively by the letter ¢, and indicated spe-

cifically by the letters ¢’, ¢, ¢ and ¢*. At
the ends of the trunk 5, upper tails 21 are
conneeted. The bodies of these tails are
curved, as shown in Fig. 18, so as to conform
to the curvature of the shell of the air ship,

er trunk 5 I1s con-

pro- |

089,455

and on their outer or side faces 22 they are
provided with a plurality of openings 23.

Ilach tail is provided with a neck 24, by
menns of which the connection is made to the

trunk 5, and these necks are also connected
with the side pipes 13, as shown 1n Fig. 13.

In the necks 24, valves are provided, 1ndi-
‘cated by the letters ¢’ and 2. |

- Referring to Fig. 14, the trunk 6 1s pro-
vided at its ends with tails 25 which are

similar to the tails 21, except that they are
on- the under side of the shell 2. They are
curved, as shown, so as to.conform tlo the
curvature of the shell, and on thewr outer
side faces are provided with a plurality of
openings 26, as shown in Ifg. 18, Adjacent
to these tails 25, the trunk 6 1s provided with
damper valves ¢* and ¢*, which may coni-
pletely close off the tails from communica-

tion with the trunk 6, as indicated 1n I1g. 14.

As indicated in Fig. 14, opposite the rings 8,
the trunk is provided with longitudinally
disposed partition walls or baflle plates 27,
and at the ends of these plates, valves ¢’, &,
S ¥ 7 i ?

swung into their open position, Yopen com-
munication between the interior of the rings
and the interior of the trunk 6. When they
they are closed, they close ofl communica-
tion, as indicated in cross section 1n Iig. 14.

In the opposite sides of the rings 8, near

their point of connection with the trunk,

valves F/, /2, /3, f*, are provided. As indi- -

cated in Fig. 14, the valves €%, €%, €7, and ¢

are disposed on one side of the trunk, while

the valves ¢’, €2, €%, and ¢* are disposed on the
opposite side. The valves f and f* are dis-

and ¢® are provided. These

90
valves are of the damper type, and when = |

{0

-]
— _‘hﬂ.. -

80

85

05

10

posed opposite to the valves ¢’ and ¢*; where-

as the valves f° and f* are disposed opposite
to the valves ¢® and ¢%. While I have shown
this particular-arrangement of valves, in-
stead of arranging them as shown, I may ar-

range them alternating individually stead

of in pairs, as set 'forth. 3

- Referring now especially to Figs. 2 and 3,
opposite each of the rings 8, a wheel 28 is
mounted.. These wheels are rigidly secured
to tubular shafts 29 which are mounted In
frames 30 ‘built up of tubular bars on the
interior of the body. These wheels are
adapted to rotatively and eccentrically op-

“erate in the direction of the arrow indicated
in Fig. 8, and they are provided with buck--

ets 31 which are mounted thereupon and

‘which pass under the openings 9. As indi-
cated in Fig. 12, the right-hand ring 8* 1s -

provided with an opening 32 which extends
along the inner side thereof from a point
near the level of the axis, and extends down

to the lower trunk 6. A similar opening 33

is formed -in the ring 8. On the opposite

| side of the other ring 8%, a similar opening

84 is provided, and another opening 35 1s
provided in the ring 8" at the other end of

10,

1'.1.5E

1-2:

13
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- -motor. These engines or motors 40 are Sup-.
portéd 1n the lower

20

29

080,455 B e

the trink. In each ring op.posite to -t-hes--e;

openings 32, 33, 34, and 35, small openings
36 are provided on the inner side of the ring,

‘which open communication between the ring

and the space siirrounded by the ring, as in-
dicated in Fig. 8. In the upper portion of
the rings 8, damper valves v, 42, ¢*, %, ¢°,
g% ¢', and ¢® are provided, and these valves
are disposed near the openings 9, referred to
above, and they may close off commuinica-
tion from the interior of the ring with these

. i

openings,

F

Referring again to Fig. 2, cach of the

shafts 29 is provided with a sprocket wheel
37 over which passes a chain 38, said chain
bemg driven by a gas engine 40, or similar

parts of the frames 30,
as 1ndicated wmost clearly in Fig. 9. The

details of this arrangement are very clearly
Ibach frame 30 is pro-

shown in Fig. 3.
vided with a bearing ring 41, as illustrated
In g, 6, and these bearing rives are rigid

‘with bearings 42, said bearings heing in the

torm of sleeves, in which rollers 43 are
mounted. The ends of these rollers are ro-
tatably mounted in rings 44, as shown. BDe-
yond the rings 44, cach Learimg 42 is formed

~with flanges 45 and 46, These flanges pre-

30

35

40

- which.are formed in the roller
- 1hdieated. _
tegral with the sleeves or hearings 42, but

5

sent conical faces on their outer sides and
receive conical rollers 47, the outer sides of
which bear against a ring 48 at one end of

the bearing, and against a wearing rig 49

at the other end of the bearing, said wearing
ring being attached to the aforesaid” wheels
25, 'These wheels have hubs 50 in the form
of sleeves which are rigidly attached to the
tubular shafts 29 by means of studs vl, ag
ndicated. o

As shown most clearly in Fig. 16, the coni-
al rollers 47 are monuted i pockets” 52
ring 53, as
The flanges 46 are not made in-

are formed of rings 54, as shown in Fip. 6,
and to these rings and to the sleeves adja-
cent thereto, large eceentries 55 are attached,
sald eccentries presenting running faces 56
which constitute raceways for rollers 5T,
said rollers being arranged hetween the face
of the eccentric and the strap 58 thereof. It
should be understood that the eccentries 53

carve rigid with the frame, while the straps H8

65

_60

&5

derstood.

- turn ﬁ'ee]y thereupon, the rollers being em-

ployed so as to reduce the friction. Thesd
rollers 57 are mounted between rmgs o4
which turn with them, ag will e readily un-

—

~As shown most clearly in Iigs. 4 and 5.

the wheels 28 are provided in. their edges

with curved slots 60, and these slots receive
the curved wings or plates 61 of the afore-
sald buckets 31. . These buckets have side
plates 62 to which eccentric rods 68 are piv-
otally attached, the inner ends

a1t down into the openines $2

ot the bulkhead,

the shafts of the wlhicels ave Lield
the body of the air ship.

of the said ! whfdmh‘ the

eccentric rods being piv(;taliy attached to the

eccentric straps 58; as indicated in detail in

Ifig. 6. One of these eccentric rods 632, on

cach side of the wheel is made rieid by
braces 63° as shown in Fig. 4. The buckefs

31 are pivoted by pins 64 on the wheels, and

the slots 60 are struck on g radius from
these pins 64 as a center. As indicated most
clearly 1n I'ig. 4, the eccentrics 55 ave ar-
ranged so that they project upwardly from
the shatft, and as the wheels rotate, the ec-
centric rods 63 will extend the buckets from
the wheel, as indicated: Tn this way the
outer edges of the buckels are maintained
near the mner faces of the rings 84, o that
as the wheels rotate the huckets may take in
an through the openings 9. and calry the

os 52, 33, 54, or 35,

At the sides of the wheels, hulkheads 45 are

/provided which extend completely awross

70

75

the interior of the shell 2. On the outer

stdes of these bulkheads which are drsposed
toward the wheels, T provide radially dis-
posed battens 66 which connect the segments
as andicated in Figs, 4

and 15. | D - |
Referring again to Irig. 6, it will be noted
that cach wheel is built up of side plates 67

and braces 68 which connect the fuce plate
or riin 69 of the wheel with the Tl

()
thereof.  \s indicated in Fig. 8, the hodies
of the buckets present the outline of curved

scoops which project in the direction of rota-
tron, and these scoops are adapted to serape .
along en the iuner side of (he

air ship, s
with be readily nnderstood.

As indicated most elearly in Fie. 9,-the

bearings 42 ave connected by a plurality of
braces 70 with the shell 2. At the point
where' these braces are atlached to the shell,
remforcing rings 7L ave provided in {he
shell, and the ends of the braces or stays 70

are provided with threads 72 whieh are ro-

cerved 1 nuts 75 seating in tie counterhored
' . g . SRS TR

openings Tt forined in the shelll I thisway

cenlrally m

Referving to- Mg, 3, on the tuner side of
the shiell 2, T provide longitudinally extend-
g keelsons 735, aad from these kecels s,
limks 76 hang downwardly and support plat-
forms 77 The Hnks

[, as mdicated in Fig, 2.
of these platforis are connected by connect-

Ing rods or links 78 with levers 79 pivotally

attached at 80 at the bottom of the hold 3.
The upper ends of the levers 79 are con-
nected by means of connecting rods $1 witl

Wheels 82, respectively, and these wheels

have endless cords 83 passing thereabout
sl cords pass upwardly and around wheels

50

95

10(

106

115

120

125

84 on’ the 'stems of the valves o, @, @'y and

«'.  As further- indicated i

valves ¢/, g ete, and 07, b
vided with ‘pendent cords 85,

Ve O {1,
l*lg. 2, 1he

ot
- t-\..-j

by means of
alves may be opened or closed

are pro-

136
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" when desired. Similar cords 86 are pro-

(b

190

vided. for the valves d’, d%, d°, and d*. At
the sides of the links 79, a series of bars 87

are provided, and these connecting bars are
provided with pins 88, as shown. Owing to

the unusual-length of the bars 87, as will be
seen in Fig. 2, it is preferably found to be
of great advantage to connect several pieces
of material to form one bar, thus constitut-
ing a series of connected bars. These pins
38 are adapted to be engaged by hooks 89

 formed upon locking levers 90, which levers

: s

20

30

39
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‘and these arms are connected by

are provided with handles 91 for connecting
and disconnecting them, as will be readily
understood. It should bz understood that
the upper ends of the links 76 are pivotally
attached to the keelsons 75 so that a person
on the/platform can swing the platform to-
ward the front or rear of the air ship when
desired. In doing so the lever 79 will be
operated through the links 78 so-as to par-
tially rotate the wheel 82 and sct the valve
connected therewith in any position desired.

In order to support the air ship i an

upright position before flight commences, I

provide the sides of the hold 3 with open-
ings 92,and through these openings 92, teys
93 project,said legs being rigidly attached to
short shafts 94 disposed in a horizontal posi-
tion at the sides of the hold, as indicated 1n
The hubs of the legs 93 are pro-
vided with oppositely projecting arms 99,
crossed
cords 96, so that when one of the legs 1s
moved inwardly, the other will move like-
wise, and vice versa. When the air ship
rises, these legs 98 fold against the sides oi
the hold, as will be readily understood.
These legs 93 are in the form of open frames,
as indicated in Fig. 1, said frames being

~ rendered more rigid by diagonal braces 93%
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In the sides of the hold 3, a plurality of
windows 97 are provided, for admitting

light and air, as indicated in Ing. 1.
In Fig. 17, T illustrate a modified form

of the invention, in which the body 98 1s
preferably rounded on 1ts upper and lower
sides, and 1 which the wheels 99 are ar-
ranged in groups, there being three wheels
in ecach group, as.indicated. The ends of

this body are closed by heads 100, and each

head is provided with a door 101 adapted

to swing open on hinges 102. As 1n the pre-
ferred form, this body 98 is provided with

legs 103 which are adapted to support it,
as indicated. These legs 103 are connected
by a crossed cord 104, as in the form shown
in Fig. 3, so as to enable the legs to .be

folded against the under side of the body

when the air ship rises, all of which is indi-
cated by the dotted lines in Fig. 17.

In the preferred form, in order to give

the hold rigidity, I provide downwardly ex-
tending frames 105, and the lower parts of
these frames connect with frame rings 106,

AN N WL

1t finds exit.

-f* should be closed tight.
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. the upper edges of which rest against the

under side of the shell 2, as shown. The

upper ends of the frames 105 are connected
with bow frames 107 which extend clown on
the under body of the shell 2. At the point
of connection between the frames 105 and
107, gusset -plates 108 are provided.

In making ready to rise, the valves a’, &,

@k, aty @, et e, et €% ¢f ¢, and ¢*, should

be open, also the avives f’, f%, % f*,. The ar
then enters through the openings 9 and is

70

75

caught by the buckets and carried down into
the air rings 8, passing into the rings through

circulates through the rings and passes out

through the openings 36. When a high

‘the openings-32, 33, 84, and 35. The air then
80
of the rings into the space above the wheels

enough speed of rotation has been attained,

the valves ¢* and d* are opened, and the

valves f/, %, /3, and f* are gradually partly
closed. Opening the valves ¢* and ¢* per-
mits the. air to escape at the ends of the
trunk 6. The closing of the valves f/, /%, /3
and 74, stops the circulation through the air
rings 8, and the air then passes through the
valves ¢/, ¢2, ete., into the trunk 6, whence
it

the valves «, ¢%, «®, a*, should be closed, as,
for instance, the valve ¢®. If the valve &
should be closed, then the valves ¢°, ¢°, and
d’ should be open and the valves 4° and

enters through the openings 23 at one end. of
the air ship, passes the valve d’, enters the
trunk 5, passes through the valves g* and g°
through the wheel at this point, then throug

the valves ¢5 and ¢° into the trunk 6 where it
mixes with the air from the other wheel, and
then passes out through the valve d' and

through the openings 25 at the right end of
“the air ship. This will advance the air ship

so that its left end as viewed in Fig. 12 1s

- forward. The direction of the air ship can

be controlled by regulating the valves b/, 8%

cle., and ¢’, ¢, ete. \ For instance, if it is de-
sired to guide the air ship toward the right,

the valves 0 and ¢? can be opened so that air
will flow in at the forward openings 15 on
the right side, will pass rearwardly within
the trunks 5 and 6, and will pass out through
the openings 19 at the rear of the air ship
and-on the right side.

ones of the wheels may be used to advance
the air sh:'Ep, while the othersmay be used to

oive the air ship buoyancy, that is, the action
of some of the wheels may support. the air

vent circulation in the air rings and the air
which is brought in to the air ship by the

| wheels can then be made to pass directly into

This will tend to

move the stern of the air ship.toward the

1 left., . ._
In the operation of the wheels, certamn

g0

passes toward the ends of the trunk where
In order to advance, one of

The air then
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ship in the air.. Whenever any of the valves
77, 72,2 and f* are closed they evidently pre-
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the trunks 0. and can be forced in either di-

rection, de )endmn‘ on the position uf the
valves ¢”, ¢2, elc. Tt the valves ¢’, ¢, ¢% and

¢’ are open, the air will, of course, hﬂ]d to

move toward the left end of the air ship. and
the reaction developed when it finds exit at

~ this end of the ship, will tend to advance the

air ship toward the right. .
The lower side of the shell 2 is provided
with an opening 2* which « GPENs commuiica:
tion betsveen the hold and the interior of the
shell, and which enables the erew of the air
ship, or.passengers. to pass ap into the inte-
vior of the shell'so as to reach the machine: g
When the wind wheels 28 ave emploved to
advance the ship the counecting. links 'S
should be disconnected from the links 76,

aml 1t should l)e{ lfnuﬂ-nﬂm*(wl that w hnn n

20

~wind wheel 28 is operated 1o advance the

ship, the valve ¢ is ciosed, although the
swinging platform 77 is cmmﬂf;te(l t0. the
umne(.tmfr har 78, by the locking lever 90.
This operation 1 performed to retain as
mineh Weight ax possible to act as a pendii-

luin for operating the valves. collectively in-

drcated by «.

ILn*mfr thus described Ny 111\0111101; I

_claim as new and desire to secure by Letu-u)
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T’atent——-—- :
An air ‘*h]]) hfnmﬂ 4 bodv with a plu-

htv of openings in he upper side thereof,:

2 trunk extending ]mthu{hlm]]v of f-mfl

body, a plurality of air PIngs 1N connnunicea

tion with said trunk, a lJ]iII‘I]ItV o1 whrw]
rotatably mounted at said air rings and
‘ldﬂpt@d to draw air in throngh c-ud open-
ings and deliver the same to said air rings,
and valves 1n said trunk corresponding to
saxd amr rings and adapted to direct the air
trm arel uﬂm end thelu}f

2. “An air ship having a body mth a pli-
rality of openings therein, « pipe systemn
lmfmﬂ‘ an upper trunk and a lower trunk,
sald tmnkq extending longitudinally
body, air rings connec ted with <aid trunks,
wheels rotatab]v mounted in said hodv at
said -air rings and adapted to draw
pheric air into said Tings, valves in said
rings, and valves in said trinkes cont mllmrr
the flow of air, said. trunks having tails at
the ends thereof with Openings {lwwtln'mrfrh
1111‘011*’1‘]1 which the AL may escape,

An air ship having a pipe sy<tem. ecour-
“ prmn“ an upper {runk and a lower

trunk.
a1 rings connected with <nid trunks. 1*1]1{*%
romnt 1{;]]11:;:1 the flow. of air within said rings,
whwls rotatably umlmtv In said ringes mnl
(] t])ir*f! to draw air into the same, valves
controlling «the flow of air hetween sand
Iinm A said Tower trunk. tails connected
Wi h said trunks at the ends thercof having

OPENTNYS adapted to deliver the air at (he
valves controlime the

onds of the air ship.
flow {0 said tails, headers at {he sides of said
air <hip having openngs through "whicli the

controlhne the ane

meas and

of said

Ifl!lfi‘aﬁ

presenting g

[ of saidd hody.

au may How from said mullw. and valves
-ouimlhuu‘ the flow to said headers.

An air-ship having a body with a series
r;f alr-rings having OPENTLES Lhmem, wlu,elcs

operativ le nmunted in sald air rings and

adapted to ereate par tial vacnum and com-
pressing alr to control the ship, buckets on
said  wheels, mieans for controlling  said
buckets, valves mounted in the 5f11<1 opetl-
me= and adapted to control the mward flow
of air, valves controlling the flow of air
from the = ad openings Lto the said g,

1
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QLG Nenns 1 Hie lmrh" fop mw(ii}w the e,

frow the said IIII“S to the ends and -1fo1-; of

'- 111# < il ]quh

An air-<hip having » Im(h with  air
HH*’H TOrITed thm oin. valves for (‘{Jllil'f}“li‘l”
the flow of air in {he snid FIngs 4 pipe sys-
tenr having an upper trank and a lower
trunk and connected with =aid air PIngs,
headers al the sides of <aid ;1'31 ﬂ]lip, 11.;1\"111”
openinges throuyeh w hich
from the' 11111111% valves i the tra; 1L-~-hn
ﬂh\‘.‘lllﬂ' therethrough,
and means conneeted with thv satd 1.11'\(‘%
tor controlime the same. ,

G Anoair *-lup having openinigs in the side

wall thereof, legs passing throngh safd open-
rotatably  mounted within said
hody ‘lfl]:l”“lf to suid openings, and’ 111!3[,]1.:1—

NISH umlmtmﬂ satd legs for moving the

saiie In anison, sai Iw:_z,:-‘-, hemge adapted to
fold against the sides of <aid l}mh‘f and heing
adapted when extended to rest UPoil the
cronnd and support said hodv I air erect
l)fmf lon. |

80

the aiy may oty -

90
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100

fiean anr Ship, in {nmhmllmn. q sub-

< mfmlhr tubular hody having openings in

the wpper side thereof, air rines within said
hody at said openings, a ]ﬂnmlity (}f wheels
monnted  eccentric 1]]1?' m said air rings,
huckets carried by said wheels,
controlling the position of saidl bmlwts anc
adapting me to draw {he air in throuch
said openings, duets in the wall of said body
tlording means for divecting the air toward
the ends and <ides tlmonl‘. and valves for

controlhng the flow of the air in said ducts.

K. In an alr ship, a substantially tubular

chelloa plurality of wheels Inidmb]v mount-
ed in eaid shell ind adapted to draw the alr

into the same, ducts at the wall of saud he]1i
for direeting the air to the ends and smes
thereof, vf}]\ ¢s controlling the flow of air in
<] r]m:‘tm 4 SWInging plai‘fmm supported
nnder sard shell, and means for controliing
«aid valves by the SWINgIng movement of
il platform. |

eccentiy wq |

110

115

- 120

9. Im an air ship, in mmhmatmm a hody |

ﬂnhf-t;mfm]]V tubular shell,

126

wheels rotat: ablv mounted in said shell anrl,..

ndapled to draw ‘m' into the interior thereof,
duets on the interior of said shell adapted to

drrect the air toward the endd and the sides
alws (mﬂmﬁmg the admis-
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sion of air to said wheels, swinging frames

suspended under said shell, pulleys connect-

ed with said swinging frames and adapted

to be rotated thereby. when said frames
swing, and means connecting said pulleys
with said valves for controlling the same.

10. An air ship having a plurality of air

rings having openings in the upper sides |

thereof, a plurality of wheels rvotatably

mounted respectively in said air rings and

adapted to draw the air in through said
openings, means for directing the air to the
sides and ends of said air ship, valves in said

air rings adjacent to said openings for clos-
ing said air rings against circulation, a 15
trunk extending longitudinally of said air
ship, and by-pass pipes connecting said rings
with said trunk around said valves.
In testimony whereof T have signed my
‘name to this specification in the presence of 20
two subscribing witnesses. . -

JOON WASHINGTON WADSWORTH.

Witnesses:
Josepa HArPER,
JOouN MIiNicHE,
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