US006843448B2

a» United States Patent (0) Patent No.:  US 6,843,448 B2
Parmley 5) Date of Patent: Jan. 18, 2005
(54) LIGHTER-THAN-AIR TWIN HULL HYBRID (58) Field of Search ............ccccceeeeee 244/24, 30, 31,
AIRSHIP 244/96, 125
(76) Inventor: Daniel W. Parmley, 5045 S. 33" St., (56) References Cited

Phocenix, AZ (US) 85040 U.S. PATENT DOCUMENTS
(*) Notice:  Subject to any disclaimer, the term of this 889,693 A * 6/1908 Lake .....coccomrrvuerererunnen 244/30
patent is extended or adjusted under 35 6,581,873 B2 * 6/2003 McDermott 244/25

U.S.C. 154(b) by 0 days. * cited by examiner
(21) Appl. No.: 10/672,760 Primary Examiner—J. Woodrow Eldred
(74) Attorney, Agent, or Firm—Xeith L. Jenkins

(22) Filed:  Sep. 27, 2003
(7) ABSTRACT

(65) Prior Publication Data
An airship is provided including a frame and first and second

US 2004/0104304 A1 Jun. 3, 2004 hulls pivotally connected to said frame. An airship second is
provided including a frame, a gondola disposed within said
frame, first and second hulls pivotally connected to said
frame, and a propulsion system connected to said frame.

Related U.S. Application Data
(60) Provisional application No. 60/415,167, filed on Sep. 30,

2002 Methods are provided for landing on water and refueling.
(51) Int. CL7 oo B64B 1/02
(52) US.CL .o 244/30; 244/96; 244/125 30 Claims, 18 Drawing Sheets

/ 18

20
40 21 40
33
22 ) 22
19 3 19
30 == 31
. Y
12
16 16
15

14



U.S. Patent Jan. 18, 2005 Sheet 1 of 18 US 6,843,448 B2

18
20
19
31

21
16

10

o

33

22

O\

X

12

15

FIG. 1

19
16
14



U.S. Patent Jan. 18, 2005 Sheet 2 of 18 US 6,843,448 B2

—30

)} l'\ss

g \_/" N

gg/\:l o 7 o
o ] LL
- 9

S

30—

18\\

(o] o0
L o b
o N




U.S. Patent Jan. 18, 2005 Sheet 3 of 18 US 6,843,448 B2

o \5 ¥
/-
v (a9)
N ™ .
R O
h aad —
-2 LL
> |
W o
™ =

22



U.S. Patent Jan. 18, 2005 Sheet 4 of 18 US 6,843,448 B2

o| A7

NN
ST (] =
(o] _ u-

30\




U.S. Patent Jan. 18, 2005 Sheet 5 of 18 US 6,843,448 B2

18

©
& N Lo
e i O
~ L
8 K

16

18



U.S. Patent Jan. 18, 2005 Sheet 6 of 18 US 6,843,448 B2

16

22

FIG. 6

12

22

16



U.S. Patent Jan. 18, 2005 Sheet 7 of 18 US 6,843,448 B2

N
o
O
b1
[
N
N~
g —
- L
o
N
O
v-

42



U.S. Patent Jan. 18, 2005 Sheet 8 of 18 US 6,843,448 B2

20b

30
21

21

12
D
14
77 7 7 7 7
FIG. 9

20b

VAV

FIG. 8

'\///
1a

2



US 6,843,448 B2

Sheet 9 of 18

Jan. 18, 2005

U.S. Patent

0€ A

—
yd
Ko
N
/L_

—(—-———P
&

0t

¢l 9Old

0€ A

- 0¢

L1 Ol



U.S. Patent Jan. 18, 2005 Sheet 10 of 18 US 6,843,448 B2

FIG. 13

—30

[

~

/
o
/‘
1402
1404 \
@'@ -
T —
OO

30

0
OO,
oo ¢
mimi=in




W= -
A\ /////////////////




U.S. Patent Jan. 18, 2005 Sheet 12 of 18 US 6,843,448 B2

1630

FIG. 16

ATl

1630

1612—///
1614




US 6,843,448 B2

Sheet 13 of 18

Jan. 18, 2005

U.S. Patent

Ll "Ol4

~—

, 1
\ \ |
/ / \ \ [ _// V
Nvt\p // //Et //wot /oot ,/vot /Not ZoGL /
v/oo:




U.S. Patent Jan. 18, 2005 Sheet 14 of 18 US 6,843,448 B2

SR NG
Mo e
3 ><8|3 0
N /,/L/UTJ\ -
[N
P
A
] o
\_¢ \f\g
\‘ NV
\ o)
T
/
/A \_J
>o’/
pa
N




U.S. Patent Jan. 18, 2005 Sheet 15 of 18 US 6,843,448 B2

18

16

FIG. 20

e .
o/

1930
1931

1900'“‘\‘
\
12

16

18



US 6,843,448 B2

Sheet 16 of 18

Jan. 18, 2005

U.S. Patent

SH3INNSNOD

l¢ Old

\oﬂq

\S.\.ON
—

YIGWVYHO T1NH A SYO ONILAIN

|

H3IMO0d IV

/(mmom

13an4d

(34074

HOLYHINIO
NIOOHAAH
HOLYHINIO OV e S3NIONI 13n4
S V 4
,/ LE6L N
Ge0Z £00Z 061 L¥0Z €c
06~ N
SHOLOW «————  SAY3LIVE |
— S002 ' 002
| syaINNSNOD |,
17130 13n4 " TM3MOd 0d
3
¥3IWNSNOD | TINH _ SAVHYY
¥3IMOd 3STINd JAILLYLIOVAYD DJIVLIOAOLOHd
N 200z //NKF /Nomr




US 6,843,448 B2

Sheet 17 of 18

Jan. 18, 2005

U.S. Patent

812

8LZC

9l

€¢ Old

9l munuu_ Sl 0222

zZL
\
8122
OONH
¢¢ 9Old

2 vy o
St .ﬁ/rmom
o 0cee

)
8122

00ce



U.S. Patent Jan. 18, 2005 Sheet 18 of 18 US 6,843,448 B2

2600
2602"“(: BEGIN )
2606
2604 ////
HAVE CONNECT TO
HYDROGEN ©—» HYDROGEN
SOURCE

w
2608 — &
MAINTAIN A

POSITION NEAR
WATER SUPPLY

2610 \ :

SUPPLY WATER
TO HYDROGEN
GENERATOR

2614 \ ‘

GENERATE
HYDROGEN USING |
PHOTO-VOLTAIC OR

STORED ENERGY |

2616 — 1

APPORTION

HYDROGEN BETWEEN | _

LIFTING GAS AND
FUEL SUPPLY

2618 Y
(e FIG. 26

)
/




US 6,843,448 B2

1

LIGHTER-THAN-AIR TWIN HULL HYBRID
AIRSHIP

This application claims the benefit of U.S. Provisional
Application No. 60/415,167 filed Sep. 30, 2002.

FIELD OF THE INVENTION

The present invention relates to a multi-use hybrid vehicle
capable of operation in various environments as an aerial
vehicle, as a watercraft, and as a terrestrial habitation. More
particularly, the present invention relates to lighter-than-air
airship having inflatable twin hulls pivotably attached to a
frame. The frame also supports a retractable gondola and
power and propulsion units which permit precise control in
various operating environment. The hulls and gondola are
interchangeable adaptive to particular operating environ-
ments. With the hulls removed or deflated, the vehicle may
be operated as a heavier-than-air craft similar to a helicopter.
Frames are also interchangeable adaptive to particular
needs.

BACKGROUND OF THE INVENTION

Lighter-than-air aircraft include blimps, dirigibles, and
balloons, all of which are varieties of aerostats. Blimps are
aerodynamically shaped balloons with propulsion units and
optionally with gondolas. The Goodyear blimp is a well-
known example of a blimp. Dirigibles are rigid airships
where the outer gas-containing envelope, or hull, has a rigid
frame, and the lifting gas is contained in one or more gas
bags therein. The Hindenberg is a well-known example of a
dirigible. Blimps and dirigibles are referred to collectively
as airships. Balloons typically do not have lateral propulsion
systems, relying instead on lifting or descending into
desirably-directed air currents. Hot air balloons are well
known. Lighter-than-air aircraft obtain lift from buoyant
forces exerted by the atmosphere on a hull substantially
filled with a light-weight gas such as hydrogen or helium.
Important economies are available from airships as com-
pared to fixed-wing aircraft which must burn fuel to generate
lift.

There are various current airship designs, some of which
reprise older designs with updated materials and technology
and others generally based on hybrid designs using buoyant
airfoils. Airships are used in a variety of applications includ-
ing surveillance, observation, heavy cargo, and transporta-
tion.

BRIEF SUMMARY OF THE INVENTION

One embodiment of the present invention provides an
airship including a frame and first and second hulls pivotally
connected to said frame. A second embodiment of the
present invention provides an airship including a frame, a
gondola disposed within said frame, first and second hulls
pivotally connected to said frame, and a propulsion system
connected to said frame. A method of landing on water is
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and advantages of the present
invention will become more apparent from the following
description taken in conjunction with the following draw-
ings in which:

FIG. 1is an end view of an exemplary embodiment of the
airship configured for vertical thrust;

FIG. 2 is a side sectional view of the exemplary embodi-
ment of the airship of FIG. 1;
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FIG. 3 is an end view of the exemplary airship of FIG. 1
configured for lateral thrusting;

FIG. 4 is a side sectional view of the exemplary airship of
FIG. 1 configured for lateral thrusting;

FIG. § is an end view of the exemplary airship of FIG. 1
with hulls pivoted downward;

FIG. 6 is an end view of the exemplary airship of FIG. 1
with hulls pivoted downward and the gondola extended;

FIG. 7 is an end view of the exemplary airship illustrating
dual concentric gas bags in each hull;

FIG. 8 is an end view of an exemplary airship having a
3-part semi-dirigible hull structure in a landed position with
the hulls collapsed;

FIG. 9 is an end view of an exemplary airship having a
2-part semi-dirigible hull structure in a first landed position
with the hulls collapsed and gondola extended;

FIG. 10 is an end view of an exemplary airship having a
2-part semi-dirigible hull structure in a second landed posi-
tion with the hulls collapsed and gondola retracted;

FIG. 11 is a side view of the exemplary aircraft in flight
without lifting hulls with the gondola extended;

FIG. 12 is a side view of the exemplary aircraft in flight
without lifting hulls with the gondola retracted;

FIG. 13 is a side view of an exemplary airship lowering
a cargo gondola onto surface transportation in an environ-
ment adverse to landing;

FIG. 14 is a side view of an exemplary airship having
flexible photovoltaic arrays on the exterior of the airship;

FIG. 15 is an end sectional view of an exemplary airship
having flexible photovoltaic arrays on the exterior of the
airship;

FIG. 16 is a side view with an exemplary airship having
a plurality of gondolas in a single frame;

FIG. 17 is a cross-sectional view of an exemplary hull
material comprising a capacitor;

FIG. 18 is a side view of the airship with the hulls
collapsed and stowed for insertion into an ISO shipping
container;

FIG. 19 is an end view of the airship with the hulls
collapsed and stowed for insertion into an ISO shipping
container;

FIG. 20 is an end view of the exemplary airship of FIG.
1 showing an additional, second type of thruster;

FIG. 21 is a block diagram of an exemplary electrical
power system for the exemplary airship;

FIG. 22 is an end view of another exemplary airship
having hulls adapted to water landings with the hulls pivoted
to a water-landing position;

FIG. 23 is an end view of an exemplary airship of FIG. 22
having hulls adapted to water landings with the hulls pivoted
to a flight position;

FIG. 24 is an end view of yet another exemplary airship
having hulls adapted to water landings with the hulls pivoted
to a water-landing position;

FIG. 25 is an end view of still yet another exemplary
airship having hulls adapted to water landings with the hulls
pivoted to a water-landing position; and

FIG. 26 is a flowchart of an exemplary process of sup-
plying hydrogen to an exemplary airship.

DETAILED DESCRIPTION OF THE DRAWINGS

The following detailed description is merely exemplary in
nature and is not intended to limit the invention or the















