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Patent Application Publication

FIG. 1

Nov. 15, 2012 Sheet 1 0f 14

US 2012/0286096 A1

80

Patent Application Publication

Nov. 15, 2012 Sheet 2 0f 14

US 2012/0286096 A1

76
100

104 702 ‘a i

iH

100

\L

706

FIG. 2

‘5

Patent Application Publication

Nov. 15, 2012 Sheet 3 0f 14

702

100

US 2012/0286096 A1

/

/

/ /
FIG. 2A

Patent Application Publication

Nov. 15, 2012 Sheet 4 0f 14

mm

\mm
Q.“
Wm
__I1

Ti:575>

MN
mNW

/
f
/
_

£2mm1%‘m“in

>
\_
}
\I

US 2012/0286096 A1

Patent Application Publication

Nov. 15, 2012 Sheet 5 0f 14

US 2012/0286096 A1

70

F4BIG.

34

‘2

F4AIG.

Patent Application Publication

Nov. 15, 2012 Sheet 6 0f 14

US 2012/0286096 A1

Patent Application Publication

Nov. 15, 2012 Sheet 7 0f 14

US 2012/0286096 A1

FIG. 6

W64

K‘

28

64

82

18

16

Patent Application Publication

Nov. 15, 2012 Sheet 8 0f 14

US 2012/0286096 A1

Patent Application Publication

Nov. 15, 2012 Sheet 10 0f 14

US 2012/0286096 A1

FIG. 9

95

94

[Ci-1L

I

441$
'
H

38

H

{1%

90} 64
60

88“

35

L3
28*

23

84% I

M20

—,¢
r J

‘P1
84 \\ L--J

——98

V’

62
15

\‘W' " ‘I

r]

LIP

72

c7

<>

70

78

Patent Application Publication

Nov. 15, 2012 Sheet 11 0f 14

20

758

700 <

FIG. 10

US 2012/0286096 A1

Patent Application Publication

Nov. 15, 2012 Sheet 12 0f 14

FIG. 12

78

17J4

J(//////g///Z>g//A//j//

54 \

[

l~

780d

US 2012/0286096 A1

KV

W

776

&”

770

782

i»
1E
/
/

Patent Application Publication

FIG. 13

780
770

782

Nov. 15, 2012 Sheet 13 0f 14

US 2012/0286096 A1

Patent Application Publication

Nov. 15, 2012 Sheet 14 0f 14

US 2012/0286096 A1

I=7(3. 121

0

r

3

205
202b

r

2020
204

200<

44a
208

202b

,/’j

Nov. 15, 2012

US 2012/0286096 A1

AERIAL DELIVERY DEVICES, SYSTEMS
AND METHODS

[0009] According to certain embodiments, an aerial deliv
ery system con?gured to be deployed from an aircraft com

prises a base, a sleeve generally con?gured to be positioned
CROSS-REFERENCE TO RELATED
APPLICATIONS

on the base, a bag con?gured to receive at least one liquid and
a lid assembly attached to the bag using at least one strap. The

[0001] This applications claims the bene?ts of US. patent
application Ser. No. 61/182,677, ?led on May 29, 2009, the
entire contents of Which is expressly incorporated herein by

bag to be selectively compromised (e.g., torn, ripped, etc.)

reference.

thereby releasing the bag’s interior contents (e.g., Water,

[0002] The entirety of US. patent application Ser. No.
11/246,507, ?led Oct. 7, 2005 and published onApr. 26, 2007
as US. Pub. No. 2007/0090174, is hereby incorporated by
reference herein.
STATEMENT RE: FEDERALLY SPONSORED
RESEARCH/DEVELOPMENT

[0003] Not Applicable
BACKGROUND

[0004] This application relates generally to devices, sys
tems and methods for selectively delivering Water, other liq
uids, other solids and/ or other materials to a target location.

[0005] Wild ?res have increased in average siZe about 20%
in the last ?ve years. In the last tWenty years, the average siZe
of a Wild ?re has increased by 60%. In the United States, the
average cost of a Wild ?re is about 6.5 million dollars. Beyond
the monetary cost, Wild ?res also have a signi?cant and last
ing environmental impact. In particular, every acre that is

burned of medium density fuel, more than ?fty tons of hydro
carbon and toxic gases may be released into the atmosphere.
[0006] Currently, to ?ght Wild ?res, an aircraft is used to
deploy Water and ?re retardant chemicals at or around the
Wild ?re to contain the Wild ?re or put out the Wild ?re. The
aircraft serving to put out the Wild ?re is typically a retired
aircraft serving a “second life”. The retired aircraft is recon

?gured and maintained for single mission use, namely, ?ght
ing Wild ?res. The aircraft drops the Water and/ or ?re retar
dant chemicals on the ?re or locations around the ?re to

contain the ?re. To this end, the aircraft ?ies very close to the
ground location or target location to ensure that the Water and
?re retardant chemicals dispersed in the air reach the target
location. If the aircraft is too high above the target location,
then the dispersed Water and/ or ?re retardant chemicals may
be bloWn over a large area so that its concentration may be

ineffective at containing the ?re or putting out the ?re.
Accordingly, the aircraft must perform a nap of the Earth
?ying maneuver Wherein the aircraft ?ies very close to the
ground or ?re location. Unfortunately, due to this dangerous

?ight pro?le, the aircraft may operate only When visibility is
clear, during daylight and Within a limited daylight range. The
aircraft cannot ?y during night hours or during heavy Winds.
Additionally, When the ?re is located Within a canyon, the
reduced daylight hours due to the canyon angles further limit
the operational time of the aircraft. The Weather and Winds
may also prevent or limit operation of the aircraft to deploy

strap may be attached to the bag in a manner that causes the

once the aerial delivery system is deployed from an aircraft,

chemical retardants, other liquids or materials, etc.) to the
environment. The strap may be a tWo-part strap Wherein the
?rst part of the strap is attached to the bag. The second part of
the strap is attached to the lid assembly. The ?rst and second
parts of the strap are not attached to each other initially.

HoWever, When the system is ready to be deployed (i.e.,
dropped from the aircraft) such as to ?ght a ?re, distal ends of
the ?rst and second parts of the straps are attached to each

other thereby arming the aerial delivery system. When the
aerial delivery system is deployed from the aircraft, the sys
tem falls toWard the ground. Air?oW catches the lid assembly
of the system Which behaves like a parachute. The bag With
the ?re retardant or Water contained therein accelerates

toWard the ground While the lid assembly is prevented from
freefalling toWard the ground. This creates tension on the

strap connecting the lid assembly and the bag. The tension in
the strap is increased until the bag ruptures thereby releasing
its content to the desired location. The bag may rupture When
the bag is signi?cantly beloW the elevation of the aircraft. This
is accomplished by providing a suf?ciently long strap so that
tension Within the strap is delayed. In this manner, the aircraft
may ?y at a high elevation, release the aerial delivery system
Which Will fall toWard the ground or desired location a sig

ni?cant distance before the strap is tensioned, the bag is
ruptured and the contents Within the bag are dispersed at or
toWard the desired location at a loWer elevation.

[0010]

More particularly, an aerial delivery system for dis

persing a ?ller material to a target location is disclosed. The

system may comprise a rupturable container, a parachute and
an elongate strap. The rupturable container may hold the ?ller
material. The parachute may be disposed adjacent to the
container. The elongate strap may be permanently attached to
the parachute and secured to the rupturable container. The

strap may be su?iciently long to delay rupture of the ruptur
able container until the container is signi?cantly beloW the
aircraft Wherein the strap ruptures the rupturable container
When the parachute catches air?oW as the system is dropped
from the aircraft.

[0011]

The strap may comprise parachute and container

strap members Which are initially detached from each other
and attachable to each other before dropping the system
toWard the target location to arm the system. The parachute
strap member may be attached to the parachute. The container
strap member may be attached to the rupturable container.

The distal end portions of the parachute and container strap
members may have loops Which are securable to each other.

Water and/ or ?re retardant chemicals.

The loops of the parachute and container strap members may

[0007]

be securable to each other With Zip ties.
[0012] The rupturable container may be a polyethelene
bag. The system may further comprise a sleeve or tote to
support the rupturable container When storing the ?ller mate

Accordingly, there is a need in the art for an

improved device, system and method for selectively deliver
ing Water, the liquid and/ or other material to a target location.
BRIEF SUMMARY

[0008]

The system disclosed herein addresses the needs

discussed above, discussed beloW and those that are knoWn in
the art.

rial in the rupturable container prior to dropping the system
toWard the target location. The sleeve may have a belly band
for mitigating bulge of the sleeve When the ?ller material is
contained in the rupturable container. The sleeve may have a
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locking top for retaining the ?ller material Within the sleeve
during eratic aircraft movement.
[0013] The parachute and the elongate strap may form a cap
assembly Wherein the cap assembly includes an underlayer
With a plurality of holes; ?rst and second parachute straps
disposed through the holes to form a criss-cross pattern on top
of the underlayer; and a cap disposed on top of the underlayer
and secured to the underlayer.
[0014] Instead of a polyethelene bag, the rupturable con
tainer may be a sleeve or tote. The strap may be attached to an

interior side of the rupturable container. More particularly,

[0025] FIG. 5 is a perspective vieW of the aerial delivery
system shoWn in FIG. 1 as the system is falling toWard a target

location;
[0026] FIG. 6 is a perspective vieW of the system shoWn in
FIG. 1 Wherein the system is armed and ready to be deployed;
[0027] FIG. 7 illustrates an aircraft ?ying high above the
ground as the system is deployed from the aircraft;
[0028] FIG. 8 is a perspective vieW of the system shoWn in
FIG. 1 prior to assembly;
[0029] FIG. 9 is an exploded vieW of the system shoWn in
FIG. 6;

the strap may be attached to an upper half of the interior side

[0030]

of the rupturable container.

ery system;
[0031] FIG. 11 is a third embodiment of the aerial delivery

[0015] A method of dispersing material to a target location
With an aircraft is also disclosed. The method may comprise
the steps of providing an unarmed system including a ruptur
able container, a parachute and a strap attached to the para

FIG. 10 is a second embodiment of the aerial deliv

system;
[0032]

FIG. 12 is a cross sectional vieW of the aerial deliv

chute and the rupturable container; ?lling the rupturable con
tainer With the material; loading the system onto an aircraft;

ery system shoWn in FIG. 11;
[0033] FIG. 13 is a fourth embodiment of the aerial delivery
system; and

prior to dropping the rupturable container from the aircraft,
arming the system; and dropping the system from the aircraft

bly.

[0034]

toWard the target location.

[0016]

The attaching step may include the step of securing loops of
the parachute and container strap members to each other.

[0017] An aerial delivery system con?gured to be deployed
from an aircraft is also disclosed. The system may comprise a
base; a sleeve generally con?gured to be positioned on the
base; a bag con?gured to receive at least one liquid; and a lid
assembly attached to the bag using at least one strap; Wherein
the at least one strap is attached to the bag in a manner that

causes the bag to be selectively compromised once the aerial
delivery system is deployed from an aircraft. The system may
comprise a cellulose-based material. The bag may also be
polypropylene or polyethelene.
BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

DETAILED DESCRIPTION

The arming step may comprise attaching a para

chute strap member Which is attached to the parachute to a
container strap member Which is attached to the container.

These and other features and advantages of the vari

FIG. 14 is an alternate embodiment of a lid assem

[0035]

FIG. 1 illustrates an exploded perspective vieW of an

aerial delivery system 10 that is con?gured to receive Water,
?re retardant chemicals, pollution control substances and/or
any other materials. As discussed in greater detail herein, the
systems 10, together With the substances placed and con
tained therein, can be selectively delivered to a targeted loca
tion via an airplane, helicopter and/or any other type of air
craft. For example, one or more aerial delivery systems can be
dropped over a ?re as part of a ?re?ghting effort, on an oil
spill or other contaminated area as part of a cleanup effort

and/or the like. HoWever, although the various embodiments
disclosed herein may be discussed With speci?c reference to

?re?ghting or cleanup events, the features, advantages and
other characteristics related to such embodiments can be used
to selectively deliver one or more liquids, items and/or any
other substance to a target ground location, as desired or

required.
[0036]

With continued reference to FIG. 1, the aerial deliv

ous embodiments disclosed herein Will be better understood

ery system 10 can include a sleeve or sideWall portion 20 that

With respect to the folloWing description and draWings, in

rests on a tray 16 (see FIGS. 2 and 2A). As depicted in FIG. 1,
the sleeve 20 can comprise an octagonal cross-sectional shape

Which like numbers refer to like parts throughout, and in
Which:

[0019]

FIG. 1 illustrates a partial exploded perspective

vieW of various components of an aerial delivery system
con?gured to receive and retain Water and/or other materials
according to one embodiment;
[0020] FIG. 2 illustrates a top vieW of an unfolded base

When assembled, de?ning an interior shape adapted to receive
a bag 30 (e.g., “pilloW” style bag) or other container. In other
embodiments, hoWever, the sleeve 20 or sideWall portion of
the system 10 includes a different cross-sectional shape, such

as, for example, square, rectangular, triangular, other polygo
nal, circular, oval and/ or the like, as desired or required for a

con?gured for use With the aerial delivery system of FIG. 1
according to one embodiment;
[0021] FIG. 2A is a perspective vieW of the base shoWn in
FIG. 2 in a folded con?guration;

particular application or use. By Way of example and not

[0022] FIG. 3 illustrates a side vieW of an unassembled
sleeve or sideWall portion con?gured for use With the aerial

corner panels so as to provide the sleeve 20 With an octagonal

delivery system of FIG. 1 according to one embodiment; and

about 25 lbs.
[0037] The aerial delivery system 10 can additionally com
prise a lid assembly 40 adapted to be positioned above or on
top ofthe sleeve 20 and bag 30. As shoWn in FIG. 1, the lid
assembly 40 can include one or more separate layers 42, 44,
46. In the illustrated embodiment, one or more upper layers

[0023]

FIG. 4A illustrates a top vieW of a bag or other

container con?gured foruse With the aerial delivery system of
FIG. 1;
[0024]

FIG. 4B illustrates a bottom vieW of the bag or other

container con?gured for use With the aerial delivery system of
FIG. 1;

limitation, the physical envelope of the system 10 may be
approximately 48 inches Wide by 48 inches long by 38 inches
high. Also, the sleeve 20 may have a physical envelope of 42
inches Wide by 42 inches long and 36 inches high With 12 inch
con?guration. The un?lled Weight of the system 10 may be

46 of the lid assembly 40 comprises a plurality of holes, slots
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or other openings 48 through Which one or more straps 60 can

2A. In particular, ?ap 100 may be folded inWard and ?aps 102

be routed. TWo straps 60 may be fed through opposing holes

may be folded over ?ap 100 With tabs 104 inserted into

48 so as to form a crisscross pattern above the upper layer 46.

aperture 106. The tray 16 may be shaped, siZed and otherWise
adapted to accommodate the sleeve 20, bag 30 and/or other
components of the system 10, as shoWn in FIG. 6. The tray 16

When the aerial delivery system 10 is dropped from an air
craft 92, the lid assembly 40 behaves like a parachute While
the bag 30 and its contents accelerate toWard the ground. The
resistance of the lid assembly 40 places tension on the strap 60
and ultimately ruptures the bag 30. A signi?cant amount of
tension may be placed upon the strap 60. Nonetheless, due to
the crisscross con?guration of the strap 60 as shoWn in FIG. 1,
the layers 42, 44 and 46 do not delaminate aWay from the strap
60 but are held in place (e.g., centered on the layers 42, 44) in
a sturdy and stable manner. Additionally, the layers 42, 44
may each be fabricated from a tripleWall corrugated material
as described herein for added rigidity. Also, the layers 42, 44
may be about 47" by 47". The layers 42, 44 may have its
corrugation set orthogonally or 90 degrees to each other. The
layers 42, 44 may be laminated to each other in this orthogo

may or may not be connected to one or more other compo

nents of the aerial delivery system 10, as desired or required.
For example, the tray 16 can be attached, at least temporarily
(e.g., before the deployment from an aircraft), to the sleeve 20
and the bag 30 using a friction-based connection. In other
arrangements, one or more other types of connection devices
or methods are used to ensure that the tray 16 remains at least
temporarily secured to one or more other portions of the
system, either in lieu of or in addition to a friction connection.

For example, adhesives, screWs, tabs, clips and/or other fas
teners and/or any other device or method can be used, as

orthogonal to adjacent layers are also contemplated so as to

desired or required.
[0041] The tray 16 may rest upon a skid 18 as shoWn in
FIGS. 5 and 6. The skid 18 may be fabricated from a Wood
material. The skid 18 may have a ?at bottom layer 112 as
shoWn in FIG. 5. The ?at bottom layer 112 may be a 1" thick
single faced plyWoodWith four 2" diameter radial cut corners.
The ?at bottom layer 112 extends or is large enough to sup

increase strength.

port the entire tray 16 When in the folded con?guration. One

nal position so as to form a superior tear resistant bond. It is

also contemplated that only one of either layer 42 or 44 be
disposed under the straps 60 so long as such layer 42 or 44 is

strong enough. Additional layers With its corrugation set

The straps 60 can be connected, either directly or

or more supporting or reinforcing rails 114 may be secured to

indirectly (e.g., via other straps 70) to the bag 30 or other
container placed Within the interior of the system’s sleeve 20
or sideWall portion. The straps 60, 70 may be fabricated from

the ?at bottom 112 such as With polyvinyl acetate (PVA) glue
and ?ve #10 Zinc, 2" long ?at Phillips head Wood screWs
Which are countersunk approximately 1/16" deep from the top
of the reinforcing rails 114. The reinforcing rails 114 may
extend vertically upWard from the ?at bottom 112 and cir
cumscribe the tray 16 When the tray 16 rests upon the ?at

[0038]

cotton or other generally non stretch fabric or material. The

collective length of the straps 60, 70 may be about 40 feet long
With each of the straps 60, 70 being about 2" Wide. As dis
cussed in greater detail herein, an upWard force on the straps
60, 70 can cause the bag 30 or other container to tear, rip

bottom 112, as shoWn in FIG. 6. The rationale for the fasten
ers being countersunk from the top, rather than from the

and/ or otherWise become compromised, thereby releasing its
interior contents (e.g., Water, chemicals, oil absorbent mate
rial, etc.) from the system 10.

bottom is that prolonged periods of vibration during ?ight or
standby on the ground could result in the dislodging (e.g.,
unscreWing) of the fastener, Which may extend doWn into the

[0039] The lid assembly 40 can include one or more strap
laminate covers 50 that help ensure that the straps 60 are

path of aircraft roller system. This could create a snag and
cause a hung load Which results in an unsafe drop situation.
The top position of the screW further provides for a clear

securely maintained along the top surface of the uppermost
layer 46 of the lid assembly 40 and eliminate exposed straps
60 from the top of the system 10 Which eases material han

visual inspection of the fastener condition during the unit
assembly, ?ll, load and transit to the drop Zone.

dling requirements and problems. The straps 60 may be dis

[0042]

posed betWeen the upper layer 46 and the cover 50 With the
upper layer 46 laminated to the strap laminate cover 50 With
adhesive 52. Also, the straps 60 themselves may be laminated

port, the reinforcing rails 114 prevent the tray 16 from sliding

to either one or both of the strap laminate cover 50 and the

upper layer 46 With adhesive. It is also contemplated that the
strap 60 may be disposed betWeen the cap 80 and the upper
layer 46. The cover 50 is not required and may be eliminated.
The upper layer 46 may be laminated to the bottom surface of
the cap 80 to contain the straps 60 in place. Additionally or
alternatively, the straps 60 may also be laminated to one or

As the sleeve 20 and the tray 16 move during trans

off of the skid 18. The reinforcing rails 114 may each have the
same dimensions to simplify manufacturing and assembly.
The reinforcing rails 114 may be l1/2"><l1/2" Wood rails, each
about 44" long. They 114 may be laid on the ?at bottom 112
in a pinWheel or edge-to-side con?guration. Nails, screWs or

other mechanical fastening devices (e.g., Wood screWs) may
puncture the tops of the reinforcing Walls 114 and engage the
?at bottom 112. In this manner, if the mechanical fastening
device is loosened, a quick visual inspection can reveal such

both of the under surface of the cap 80 and the upper layer 46.

defect. Also, this maintains a smooth under surface of the ?at

In addition, in some arrangements, the cap 80 or other cov

bottom 112 so that the system 10 as it is slid across the ?oor

ering member may be removably positioned over the lid
assembly 40. For siZing purposes, the lid assembly 40 and the

does not snag any discontinuities in the ground or support
surface. The skid 18 can include slots and/or other features

cap 80 may for example be siZed so as to have the same planar

that facilitate the moving and general handling of the systems
10 (e.g., lifting the systems 10, loading them onto an aircraft,

footprint as the skid 18. It is also contemplated that the cap 80
and the upper layer 46 may be fabricated from a singleWall
corrugated material as discussed herein.
[0040] FIGS. 2 and 2A illustrate a tray 16 that is con?gured
to receive the sleeve 20, bag 30 and any other portion of the

[0043] One or more portions of the tray 16, the sleeve 20,
the lid assembly 40, the cover and/ or any other component of
an aerial delivery system 10 can comprise cellulose-based

aerial delivery system 10. The unfolded tray (see FIG. 2) 16

materials (e. g., Wood pulp, straW, cotton, bagasse, other paper

may be erected so as to form a Walled tray 16 as shoWn in FIG.

or Wood based materials, etc.). Cellulose-based materials can

etc.).
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be provided in one or more forms, such as, for instance,
containerboard or corrugated containerboard. Other forms of

such materials can include single Wall, double Wall, triple
Wall or other corrugated containerboard materials. Depend
ing on the desired design goals of a system, the cellulose

aerial delivery system 10 can be biodegradable or otherWise
con?gured to break-doWn or degrade over time. For example,
in some embodiments, as discussed in greater detail herein,
the bag 30 or other container con?gured to receive Water,

based materials may have more Walls than a triple Wall mate
rial, such as, four, ?ve or more Walls.

chemicals and/or the like can be adapted to break doWn as
result of exposure to UV light, oxygen, biota and/ or the like.
Consequently, at least some embodiments of an aerial deliv

[0044] The single Wall corrugated material may be 40 ETC
(edge crush test) grade “C” ?ute. “C” ?ute has a nominal
caliper Width of 1 68-175 mil or 0.168-0.175 inches. The edge
crush test measures compression strength in units per square
inch of corrugating material. There are three parameters that

ery system 10 can generally be environmentally-friendly,
ensuring that the debris left behind after such systems are
aerially deployed do not persist on or near the targeted loca
tion (e.g., forested areas, residential developments, other
ground locations, lakes, oceans or other Waterbodies, etc.) for

specify the strength of each grade of corrugated board,

extended time periods.

namely, ?ute height in mils, number of ?utes per inch and
?uting draW factor. The height of “C” ?ute material is 1 88 mil.
Nominally, it has 3.25 ?utes per inch of board length and has
a draW factor of 1.44. For every inch of “C” ?ute liner paper,

there is 1.44 inches of medium paper. “C” ?ute single Wall
Was selected for its combined rigidity and tear strength to
Weight ratio. This is due to the increased bias Weight to both

[0049]

FIG. 3 illustrates one embodiment of a sleeve 20 or

other sideWall portion con?gured to be used in an aerial
delivery system 10. The depicted embodiment is shoWn in an
unassembled state (e.g., not formed into an octagonal or other
enclosure design that is ready to be positioned on a pallet or
other base). In FIG. 3, score lines 25 along Which the cellu

lose-based materials (e.g., triple-Wall corrugated container

the liner papers (nominally one 69 lbs and one 42 lbs Kraft

board) and/or other materials can be folded are shoWn,

equivalents) and the medium paper (nominally one 33 lb
medium) over prior art designs. The corrugated board may be
fully biodegradable, recyclable and laminated using a corn
starch based adhesive. Craft paper is preferred because of its
biodegradable nature. The single Wall corrugations may be

thereby forming the various Walls or panels 22, 23 of the
sleeve 20, the end portions 10811, b may be attached to each

used to fabricate the tray 16.

together. The bands 28 may be fabricated from an elongate
continuous circular ?brous material and laminated onto the
exterior of the sleeve 20. The bands 28 improve the hoop

[0045] The triple Wall corrugated material may consist of
tWo different “ACA” ?ute board grades designed for speci?c
strength characteristics. In addition to the “C” ?ute, the “A”
?ute Walls have a nominal caliper Width of 530-550 mil. Each
layer of “C” ?ute board is laminated betWeen tWo layers of
“A” ?ute board. The height of “A” ?ute board is 230 mil. It has
2.75 ?utes per inch and a draW factor of 1.55. The “A” ?ute
board is usedbecause it contains 18% more glue lines per inch

than the “C” ?ute board and, hence, is stronger. “ACA” ?ute
board Was selected because of the different ?uting con?gu
rations betWeen “A” and “C” ?ute material. There is a loW
probability of ?utes from the three Walls aligning to cause a

side Wall failure. This results in improvement in the overall

bulge and compression performance of the material. Lastly,
there is a Weight reduction in the center ply of the board. The
“ACA” ?ute corrugated board materials are also biodegrad
able, recyclable and laminated With a corn starch based adhe
sive. A 1300 grade corrugated board is rated at 155 ECT and

other through adhesive, staples, etc. Reinforcing bands 28
may be attached to the sleeve 20. To this end, the sleeve 20 is

assembled by attaching the end portions 108a and 1081)

strength of the sleeve 20 and generally reinforce the system
10. One or more bands 28 can be selectively placed along the
circumference of the sleeve 20. According to some embodi

ments, such reinforcing bands 28 comprise polypropylene,
another thermoplastic, metals, composites and/or any other
material. It is contemplated that the bands 28 may be incor
porated into any of the sleeves 20 and tote 170 discussed
herein.
[0050] Top and bottom vieWs of one embodiment of a bag
30 or other container con?gured to receive Water, chemicals
and/or other substances are illustrated in FIGS. 4A and 4B. As
discussed above and illustrated herein, the bag 30 can be
siZed, shaped and otherWise con?gured to ?t Within an inte
rior space formed by the sideWall or sleeve 20 of the aerial

delivery system 10. According to certain arrangements, the
bag 10 may be fabricated from polyethylene (e.g., linear

consists of tWo 90 lb outer liner papers, tWo 42 lb inner liner

loW-density polyethylene, LLDPE, ?lm), other thermoplas

papers and three 36 lb medium papers. The 1300 grade board

tics and/or any other material con?gured to retain Water or

material improves bulge and compression tests. A 1500 grade
corrugated board is rated at 190 ECT and consists of four 90
lb liner papers and three 36 lb medium papers. The triple Wall
corrugation may be used to fabricate the sleeve 20 and the

other substance placed therein. In one embodiment, the
LLDPE ?lm has a thickness of approximately 6 mils. HoW
ever, the thickness of the ?lm or other material that comprises
the bag 30 can be greater or less than 6 mils, as desired or

layers 42, 44.

required.

[0046] The various components of the system 10 such as
the cap 80, lid assembly 20, sleeve 20 and tray 16 may be
fabricated from the singleWall or triple Wall corrugated mate
rial based on the expected functional strength and operational

30 can include a port 34 (e.g., 2" female threaded ?lling

performance.
[0047]

[0051]

As illustrated in FIGS. 1 and 4A, the top of the bag

gland) through Which Water, other liquids and/or other mate
rials are directed during a ?lling procedure. In some embodi
ments, the bag 30 is ?lled once the various components of the

In other embodiments, one or more components of

aerial delivery system 10 (e.g., the tray 16, the sideWalls, etc.)

an aerial delivery system 10 can include one or more other

have been properly assembled and prior to the lid assembly 40
and cap 80 being disposed on the sleeve 20. For instance, the
systems 10 can be ?lled immediately prior to being loaded on

materials, either in lieu of or in addition to cellulose-based

materials, including plastics, rubbers or other composites,
other natural or synthetic materials and/ or the like.

an aircraft. Once the desired or required volume or other

[0048] According to some arrangements, the materials
used in the construction of the various components of the

amount of Water (e.g., 90% ?lled), other ?uids and/or other
materials have been placed Within the bag 30 or other con
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With continued reference to FIG. 4B, one or more

systems 10 are deployed or dropped from the aircraft, as
shoWn in FIG. 5. Further, the lid assembly 40 can move aWay
from the sleeve 20 and bag 30, so as to provide a parachute
effect to the system 10. The lift forces generated at the lid
assembly 40 can reduce or eliminate any slack existing in the
straps 60, 70. As discussed above, this can create shear and

straps 70 can be directly or indirectly secured to the bag 30. In

other forces along the strap-bag interface 74 (see FIG. 4B),

tainer, a cap or other enclosure (not shown) can be used to
close the port 34. The port 34 may receive a 2" cam lock
?tment that is ?tted on the end of a hose. Additionally, the lid

assembly 40 and/or the cap 80 may be placed on top of the
sleeve 20 after the bag 30 is ?lled.
[0052]

the illustrated embodiment, four straps 70 are attached to a
bottom surface of the bag 30 using one or more connection

methods or devices, such as, for example, heat Welding, ultra
sonic Welding, adhesives, mechanical devices and/ or the like.
The straps 70 are attached to the bag 30 at 74. In other
embodiments, the straps 70 can be attached to other portions

of the bag 30 and/ or other components of the system 10 (e. g.,
sleeve 20, tray 16, etc.), either in addition to or in lieu of being
attached to the bottom of the bag 30.As depicted in FIG. 1, the
straps 70 that are connected to the bag 30 can be separate from
the straps 60 that are attached to the lid assembly 40 of an

causing the bag 30 to tear, rip or otherWise to become com

promised. Consequently, the interior contents of the bag 30
(e. g., Water, chemical retardants, etc.) can be released into the
environment and effectively delivered to the ?re, contami
nated area or other target location. For example, the bag can
include pesticides or other chemicals that are intended to treat
a particular agricultural area.

[0057] In some embodiments, the length and general con
?guration of the straps 60, 70 can advantageously permit a
user to selectively control the elevation at Which the interior

aerial delivery system 10. Thus, the various straps 60, 70

contents of the bag 30 are released. Thus, such con?gurations
can alloW aircraft to drop aerial delivery systems 10 from a

utiliZed in the system 10 can comprise loops 62, 72 or other

higher, safer elevation, While ensuring that the Water, chemi

connection devices or features that are adapted to be selec

cals and/or other materials contained therein Will not be
released until a loWer, desired level above the target area. By
Way of example and not limitation, the straps 60 may be rolled
up 64 near the lid assembly 40, as shoWn in FIG. 6. During

tively attached to each other. HoWever, in other arrangements,
the same straps are used to connect the lid assembly 40 to the

bag 30.
[0053] Accordingly, after the lid assembly 40 and/or the
cap 80 is placed on top of the sleeve 20, the straps 60 hang
doWn along side the sleeve 20. The straps 60 may be con
nected to the straps 70 by Way of the loops 62, 72. The loops
62, 72 may be attached to each other by Way of a Zip tie 82 or
other securement mechanism that Will not break during
deployment of the system 10.
[0054]

The bag can comprise one or more additives (e.g.,

bio-additives, other agents, etc.) that help the bag 30 decom
pose or otherWise break doWn over time. Therefore, as With

the cellulose-based materials discussed above, the debris left
behind after an aerial delivery system 10 has been deployed
(e.g., dropped from an aircraft) can be advantageously con
?gured to be environmentally friendly. In some embodi
ments, the bag 30 is con?gured to sloWly or rapidly decom

pose in the presence of oxygen (or other gasses), sunlight
(e. g., UV radiation), biota (e.g., bacteria or other microorgan
isms found in vegetation, soil, fresh Water, saltWater, etc.)

transport and up until deployment of the system from the
aircraft, the straps 60 may be maintained in the rolled up
con?guration. HoWever, When the system is dropped from the
aircraft, the lid assembly 40 may be caught Within the slip
stream of the aircraft and provide an upWard force to the lid
assembly 40 that unravels the rolled up portion 64 of the
straps 60, as shoWn in FIGS. 5 and 7. The system 10 may drop
a signi?cant distance 110 (see FIG. 7) beloW the aircraft 92
before tension is placed on the straps 60, 70 thereby rupturing
the bag 30 and releasing its contents, as shoWn in FIG. 7.
[0058] According to some embodiments, the bag 30 of the
system 10 is con?gured to contain approximately 100 to 500

gallons (e.g., 100, 150, 200, 220, 230, 250, 300, 350, 400,
450, 500 gallons, volumes betWeen such values, etc.) of
Water, other ?uids, gels, poWders, solids and/ or other materi
als. HoWever, in other arrangements, the capacity of the bag
30 can be greater than 500 gallons or less than 100 gallons, as

desired or required. In yet other embodiments, a single sys

and/ or any other material or environment.

tem can comprises tWo or more bags 30 positioned Within a

[0055] In addition, the bag 30 or other container can be
designed to tear, rip or otherWise be compromised so as to
release the contents contained therein upon the occurrence of

single sleeve 20. In some embodiments, the overall dimen
sions of an aerial delivery system 10 are approximately 4 feet

a speci?c event. For example, in some embodiments, the bag
30 is con?gured to tear When the straps 70 attached to the bag
30 are subjected to tension (e.g., When the lid assembly 40 of

the aerial delivery system 10 experiences deceleration forces

Wide, by 4 feet long, by 4 feet high. HoWever, in other
arrangements, one or more of the dimensions of the system 10
can be greater or less than 4 feet, as desired or required.

Further, the Weight of a ?lled or partially ?lled aerial delivery
system 10 manufactured in accordance With the various fea

relative to the bag 30 folloWing its deployment from an air

tures disclosed herein can be approximately 1000 to 3000

craft). In some embodiments, the bag 30 comprises scoring,
perforations or other Weakened portions along Which it is

pounds (e.g., 1000, 1200, 1400, 1600, 1800, 2000, 2200,

intended to tear. HoWever, in other arrangements, the bag 30
can be adapted to tear, rip, puncture or otherWise become
compromised Without the assistance of such features.
[0056]

In some embodiments, one, tWo or more aerial

delivery systems 10 are ?lled (e.g., With Water, chemicals,
etc.) and loaded onto an aircraft. Once the aircraft is in a

desired spatial location (e.g., above a ?re, contaminated area
or other target area, at or near a desired elevation, etc.), such

systems 10 can be dropped from the aircraft. According to
some embodiments, the trays 16 and skid 18 separate from the

other components 20, 30 immediately or shortly after the

2400, 2600, 2800, 3000 pounds, Weights betWeen such val
ues, etc.). HoWever, the approximate Weight of a system 10
can be less than 1000 pounds or greater than 3000 pounds, as
desired or required.

[0059] Referring back to FIG. 3, the sleeve 20 may also be
formed With a locking top 26. The locking top 26 may com
prise ?rst and second tabs 36, 38 Which may be 11" tall and
may interlock With each other When the sleeve 20 is erected as
shoWn in FIG. 5. The locking top improves set up and han
dling of the system 10 in both the empty and ?lled states. The

locking top 26 along With the reinforced bands 28 help to
mitigate bulging of the sleeve 20 due to the Weight of the

