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(57) ABSTRACT 

A backpack (160) with an air frame (162). The backpack 
includes a storage compartment, an air frame (162), and at 
least one strap (168) for securing the bag to a person. The air 
frame (162) includes an air bladder, which stiffens as it is 
inflated. The air frame (162) may include portions that are 
individually inflatable, and a pump (26) may be included for 
inflating the airframe (162). The backpack (160) may include 
inflatable portions (22) designed to provide Support to spe 
cific portions of a user's body. 
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AIR FRAMES FOR OUTDOOR GOODS 

0001. This application claims priority to U.S. provisional 
patent Application Ser. No. 60/774,398, filed Apr. 6, 2006, 
and incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 The use of outdoor goods often augments popular 
recreational activities, such as camping, hiking, fishing, back 
packing, sporting events, and other activities. For example, a 
person may carry important items in a backpack, and use a 
tent and sleeping back while camping. 

SUMMARY OF THE INVENTION 

0003. The following presents a simplified summary of 
some embodiments of the invention in order to provide a basic 
understanding of the invention. This Summary is not an exten 
sive overview of the invention. It is not intended to identify 
key/critical elements of the invention or to delineate the scope 
of the invention. Its sole purpose is to present some embodi 
ments of the invention in a simplified form as a prelude to the 
more detailed description of some embodiments that are pre 
sented later. 
0004. In accordance with an embodiment, a backpack is 
provided. The backpack includes at least one air bladder, the 
inflation of which forms a frame for the backpack. The back 
pack may include other items, such as a pump or Valve for 
inflating the air bladder. 
0005. In accordance with another embodiment, a shelter is 
provided. The shelter includes an air frame, which may be 
inflated until rigid or semi-rigid so as to give structural Sup 
port to the shelter. 
0006. In accordance with another embodiment, a shelter 
that may be attached to an automobile or motorhome is pro 
vided. The shelter includes an inflatable frame which may 
take the place of or Supplement a frame made of rigid or 
semi-rigid frame members. The inflation of the frame until 
rigid or semi-rigid may provide structural Support to the shel 
ter. 

0007. In accordance with another embodiment, a tent is 
provided. The tent may include an inflatable frame which may 
take the place of or Supplement a frame made of rigid or 
semi-rigid frame members. The inflation of the frame until 
rigidorsemi-rigid may provide structural Support for the tent. 
0008. In accordance with another embodiment, a shelter 
that may be attached to a boat is provided. The shelter 
includes an inflatable frame which may take the place of or 
Supplement a frame made of rigid or semi-rigid frame mem 
bers. The inflation of the frame until rigid or semi-rigid may 
provide structural support to the shelter. 
0009. In accordance with another embodiment, a love seat 

is provided. The love seat includes a lower seating Surface and 
a seat back, each of which includes an inflatable bladder. The 
bladders of the seating Surface and the seat back may be 
fluidly connected. The love seat may also include an inflatable 
lumbar bladder configured to provide lumbar support. The 
lumbar bladder may or may not be in fluid communication 
with other bladders of the love seat. 

0010. In accordance with an embodiment, an airbed is 
provided. The airbed includes an air bladder, which may be 
made of lightweight material, and a puncture resistant cover 
for the air bladder. 
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0011. In accordance with an embodiment, an airbed is 
provided. The airbed includes a cover that may include a 
plurality of chambers, each for receiving an airbladder. If one 
of the air bladders breaks, that bladder may be replaced indi 
vidually. 
0012. In accordance with an embodiment, a sleeping bag 
is provided. The sleeping bag has an airbed received in a 
bottom sleeve of the sleeping bag. The airbed for the sleeping 
bag may have a built-in pump for inflating the airbed. The 
airbed may be sewn into place in the sleeping bag, or may be 
mounted into a sleeve of the sleeping bag so that the airbed 
may be removed or replaced. 
0013. Other features of the invention will become appar 
ent from the following detailed description when taken in 
conjunction with the drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIG. 1 is a back perspective view of a backpack in 
accordance with an embodiment; 
0015 FIG. 2 is a back perspective view of a backpack in 
accordance with another embodiment; 
0016 FIG. 3 is a diagrammatic representation of a pair of 
inflatable stays that may be utilized for internal support of an 
internal backpack in accordance with another embodiment; 
0017 FIG. 4 shows a rear view of an air frame for a 
backpack in accordance with another embodiment; 
0018 FIG. 5 shows a back perspective view of an internal 
frame backpack in accordance with another embodiment; 
(0019 FIG. 6 shows a back perspective view of an airframe 
for a backpack in accordance with another embodiment; 
0020 FIG. 7 is a side view of the airframe of FIG. 6; 
0021 FIG. 8 shows a back perspective view of an airframe 
for a backpack in accordance with another embodiment; 
0022 FIG. 9 is a side view of the airframe of FIG. 8: 
0023 FIG. 10 shows a partial side view of an airframe for 
a backpack in accordance with another embodiment; 
0024 FIG. 11 shows a partial side view of an airframe for 
a backpack in accordance with another embodiment; 
0025 FIG. 12 shows back perspective view of an airframe 
for a backpack in accordance with another embodiment; 
0026 FIG. 13 shows a back perspective view of an air 
frame for a backpack in accordance with another embodi 
ment; 
0027 FIG. 14 shows a side view of the airframe of FIG. 
13; 
0028 FIG. 15 shows a back perspective view of an air 
frame for a backpack in accordance with another embodi 
ment; 
0029 FIG. 16 shows a back perspective view of a back 
pack in accordance with another embodiment; 
0030 FIG. 17 shows a back perspective view of a back 
pack in accordance with another embodiment; 
0031 FIG. 18 shows a back perspective view of a back 
pack in accordance with another embodiment; 
0032 FIG. 19 shows a side perspective view of the back 
pack of FIG. 18, as worn by a person: 
0033 FIG. 20 shows a back perspective view of a back 
pack in accordance with another embodiment; 
0034 FIG. 21 shows a partial side cutaway view of an 
airframe of the backpack of FIG. 20; 
0035 FIG.22 shows a side perspective view of a shelter in 
accordance with an embodiment; 
0036 FIG.23 shows a side perspective view of a shelter in 
accordance with another embodiment; 
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0037 FIG. 24 shows a side perspective view of a shelter in 
accordance with another embodiment; 
0038 FIG.25 shows a side perspective view of a shelter in 
accordance with another embodiment; 
0039 FIG. 26 shows a side perspective view of a shelter in 
accordance with another embodiment; 
0040 FIG. 27 shows a side perspective view of a tent in 
accordance with an embodiment; 
0041 FIG. 28 shows a side perspective view of a tent in 
accordance with another embodiment; 
0042 FIG. 29 shows a side view of the tent of FIG. 28: 
0043 FIG. 30 shows a rear perspective view of a shelter 
attached to an automobile in accordance with an embodi 
ment, 
0044 FIG. 31 shows a side perspective view of a shelter 
attached to an automobile in accordance with another 
embodiment; 
004.5 FIG. 32 shows a top perspective view of the shelter 
of FIG. 31: 
0046 FIG. 33 shows a rear perspective view of a shelter 
attached to an automobile in accordance with another 
embodiment; 
0047 FIG.34 shows a rear perspective view of a shelter in 
accordance with another embodiment; 
0048 FIG.35 shows arear perspective view of a shelter in 
accordance with another embodiment; 
0049 FIG. 36 shows a side perspective view of a love seat 
in accordance with an embodiment; 
0050 FIG. 37 shows a rear perspective view of an airbed 
partially inserted into a cover in accordance with an embodi 
ment, 
0051 FIG.38 shows arear perspective view of an airbed in 
accordance with an embodiment, with one bladder of the 
airbed partially removed from a cover of the airbed; 
0052 FIG.39 shows arear perspective view of an airbed in 
accordance with an embodiment; 
0053 FIG. 40 shows an side cutaway view of the airbed of 
FIG. 39; 
0054 FIG. 41 shows a rear perspective view of a boat 
having an inflatable cover in accordance with an embodi 
ment, 
0055 FIG. 42 shows a side view of a boat having an 
inflatable cover in accordance with another embodiment; 
0056 FIG. 43 shows a side view of a boat having an 
inflatable cover in accordance with another embodiment; 
0057 FIG. 44 shows a rear perspective view of a boat 
having an inflatable cover in accordance with another 
embodiment; 
0058 FIG. 45 shows a rear perspective view of a boat 
having an inflatable cover in accordance with another 
embodiment; 
0059 FIG. 46 shows a side perspective view of a boat 
having an inflatable cover in accordance with another 
embodiment; 
0060 FIG. 47 shows a bottom perspective view of a sleep 
ing bag having a built-in airbed in accordance with an 
embodiment; 
0061 FIG. 48 shows a rear perspective view of a sleeping 
bag having a built-in airbed in accordance with another 
embodiment; 
0062 FIG. 49 shows a bottom view of the sleeping bag of 
FIG. 48; and 
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0063 FIG. 50 shows a rear perspective view of a sleeping 
bag having a sleeve into which an airbed is inserted in accor 
dance with an embodiment. 

DETAILED DESCRIPTION 

0064. In the following description, various embodiments 
of the present invention will be described. For purposes of 
explanation, specific configurations and details are set forthin 
order to provide a thorough understanding of the embodi 
ments. However, it will also be apparent to one skilled in the 
art that the present invention may be practiced without the 
specific details. Furthermore, well-known features may be 
omitted or simplified in order not to obscure the embodiment 
being described. In addition, to the extent that orientations of 
the embodiments are described, such as “top,” “bottom.” 
"front,” “rear,” “right and the like, the orientations are to aid 
the reader in understanding the embodiment being described, 
and are not meant to be limiting. 

Backpacks 

0065. In accordance with an embodiment, an airframe is 
provided for a backpack. As is known, there are basically two 
types of backpackS: those that have external frames, and those 
that have internal frames. External frame packs are easily 
recognizable by a rigid metal or plastic frame on the outside 
of the pack. The shoulder and hip straps usually attach 
directly to this frame. The main compartment of the pack is 
also attached to the frame. 
0.066 Internal frame packs have a stiff, load-bearing frame 
incorporated into, and integral to, the main body of the back 
pack, with a harness/suspension system attached to this inte 
gral pack body/frame. The stiff and/or rigid, load-bearing 
elements of the frame are commonly comprised of singly or 
in combination thereof, metal/polymeric/composite sheets, 
metal/polymeric/composite bars (commonly called stays), 
and metal/polymeric/composite rods/tubes. The backpack 
load carrying compartment can be of numerous designs with 
features specific to the intended end use. 
0067. In accordance with an embodiment, an airframe is 
utilized for the frame of a backpack. By “airframe. we mean 
an air bladder configured to receive pressurized air. When 
turgid, the airframe serves as a structure for a device (in this 
embodiment, a backpack). 
0068 For an internal frame pack, the air frame replaces 
conventional metal/polymeric/composite components. Such 
an air frame may be used singly, or in combination thereof, 
with conventional metal/polymeric/composite components 
depending upon the requirements of the intended end use of 
the backpack. 
0069 FIG. 1 is a back perspective view of a backpack 20 
in accordance with an embodiment. For the backpack 20, two 
air chambers 22, 24 are provided at, and just above, respec 
tively, of the lumbar region of the backpack. One or two 
pumps 26 (only one is shown in FIG. 1) may be provided for 
inflating the air chambers 22, 24 to a desired pressure. 
Although a hand actuated bulb-style pump 26 is shown in 
FIG. 1, other types of pumps may be used for inflating the air 
chambers 22, 24, including, but not limited to, a foot pump or 
an electric pump. In addition, as an alternative to having an 
integral pump, a valve may be provided to which a pump is 
attached. 

0070 The air chambers 22, 24 may be in fluid communi 
cation with each other, so that they are inflated via the same 
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pump (or valve), or may be separate so that they may be 
inflated to different pressures. If separate, the two chambers 
may each have a pump or a valve. 
0071. In accordance with an alternate embodiment, the air 
chambers 22, 24 may be air chambers without a valve or other 
opening. Such fixed air chambers may be pressurized during 
manufacturing and maintain the pressure for the life of the 
product. Thus, a pump or a valve is not needed. However, by 
providing a pump such as the pump 26, the amount of lumbar 
support provided by the air chambers 22, 24 is adjustable. 
0072 The air chambers 22, 24 and other air frames 
described herein may be formed of a suitable air-tight mate 
rial. Such as a polyvinylchloride, or any other Suitable mate 
rial. In an embodiment, the air chamber is a strong, durable, 
lightweight material Such as polyurethane, polyethylene, 
polyolefin, polyester films (e.g., MYLAR), polytetraflouro 
ethylene, or a lightweight multi-laminate structure. Other 
examples of Suitable materials and Suitable pressures for 
inflating the airframes described herein can be found in U.S. 
Pat. No. 7,118,487, U.S. Pat. No. 6,263,617, and U.S. Provi 
sional Pat. App. No. 60/130,549. The air frame can be used 
alone or as a bladder surrounded by a protective sleeve. 
0.073 For the embodiment shown in FIG. 1, the air cham 
bers 22, 24 may be positioned so as to directly contact the 
back of a user, or other material may be arranged between the 
air chambers 22, 24 and the back of the user. This other 
material may be, for example, one or more flexible plastic 
panels, fabric, open or closed cell foam, or another suitable 
material. In addition, although shown as chambers with 
smooth outer surfaces, the chambers 22, 24 may be suitably 
arranged or patterned so as to promote air circulation where 
the chamber contacts a user. As an example, ribs may be 
provided on an outer surface of the air chambers 22, 24 so as 
to promote an air chimney effect for promoting airflow along 
the back of the user. In addition, the air chambers 22, 24 may 
be made of sufficient thickness to provide controllable ther 
mal characteristics. For example, thin air chambers (e.g., less 
than 3/8 inches thick) are inherently insulative and thick air 
chambers (e.g., greater than 3/8 inches thick) are inherently 
thermally conductive via internal convective currents. Thus, 
air chambers may be strategically placed to increase a user's 
comfort. 

0074 FIG. 2 shows an internal frame backpack 30 having 
an internal air frame 32 that is utilized in place of metal/ 
polymeric/ceramic frame elements for the backpack. In the 
embodiment shown in the drawings, the internal airframe 32 
includes an outer ring 34 and internal ribs 36. One or more of 
the ribs may extend horizontally, with others extending 
diagonally. A lower rib 38 is provided in the lumbar section of 
the backpack 30, and provides lumbar support for a user. The 
internal airframe 32 is preferably mounted on an inside of a 
backpack, but such a frame may alternatively be mounted on 
an outside of the frame. In the embodiment shown in the 
drawing, the airframe 32 is inflated as one unit, but parts. Such 
as the lower rib 38, may be inflated separately. 
0075 FIG. 3 is a diagrammatic representation of a pair of 
inflatable stays 40, 42 that may be utilized for internal support 
of an internal backpack. The inflatable stays 40, 42 are uti 
lized in the position of conventional metal or plastic stays in 
an internal frame backpack. Valves 44 may be provided for 
inflation of the inflatable stays 40, 42. If desired, the inflatable 
stays 40, 42 may be inflated to different pressures depending 
upon the desired rigidity of the backpack. Variations in pres 
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sure may also be utilized based upon the load supported by the 
backpack and/or individual preferences of a user. 
(0076 FIG. 4 shows a plan view of an air frame 50 in 
accordance with another embodiment. Like the airframe 32 
in FIG. 2, the airframe 50 may be positioned on the inside of 
an internal frame backpack, such as the backpack 30. The air 
frame 50 includes vertical ribs 52. In addition, a lower rib 54 
is made larger than other ribs to Support the lumbar section of 
a user. The vertical ribs 52 promote an air chimney effect on 
the back of the user, effectively permitting air to flow along 
the back of the user and outward above the shoulders of the 
USC. 

(0077 FIG. 5 shows an internal frame backpack 60 in 
accordance with another embodiment. The internal frame 
backpack 60 includes an airframe 62 having a single opening 
64. The opening extends vertically most of the length of the 
airframe 62, providing an air chimney effect for providing air 
circulation for the back, and more specifically the spine, of a 
USC. 

0078. As with the embodiment shown in FIG. 1, each of 
the airframes 38.50, 60 and the inflatable stays 40, 42 may be 
encased in or behind fabric, foam, or other suitable materials. 
In addition, if desired, a semi-rigid or rigid plastic reinforcing 
frame may be provided for additional support. In alternate 
embodiments, the air frames may be positioned along the 
back or exterior of the backpack. 
0079. In addition, each of the airframes 32,50, 62, and the 
inflatable stays 40, 42 may be provided as fixed, pre-pressur 
ized, turgid air chambers, or may be provided with a pump or 
valve, permitting a user to adjust the pressure as desired. As 
Such, a user can change structural Support according to load, 
terrain, and/or activity level. The air frames may be made 
flexible by slightly reducing air pressure. A flexible airframe 
enables a user to engage in high-output activities (ski touring, 
alpine climbing, adventure racing) without restricting the 
body's movements. In addition, allowing the air frames or 
stays to be inflatable permits the air chambers for such com 
ponents to be deflated for efficient storage. 
0080 FIG. 6 shows another air frame 70 in accordance 
with an embodiment. The air frame 70 is curved so as to 
provide proper Support for a thoracic region of a user's spine. 
A side view of this curved configuration is shown in FIG. 7. 
0081. In accordance with an embodiment, the airframe 70 
includes ribs 72 which align with and support individual 
Vertebrae along the thoracic and lumbar regions of a user. As 
such, the air frame 70 provides ergonomic support for the 
spine of a user while the user is wearing a backpack having 
such an air frame 70. The ribs 72 may inflate, or may be 
flexible protrusions (for example, made from rubber) on the 
exterior of the air frame 70. 
I0082 FIG. 8 shows another airframe 80 for a backpack in 
accordance with an embodiment. Like the airframe 70, the air 
frame 80 provides ergonomic support for the back of a user. 
As is shown in a side view in FIG.9, the airframe 80 includes 
a lumbar Support region 82, and is curved so as to appropri 
ately fit and Support the thoracic and lumbar regions of a user. 
In addition, as can be seen in FIG. 8, diagonal ribs 84, 86 are 
provided on opposite sides of the spine for helping to align 
and Support the spine of a user in the thoracic and lumbar 
regions of the spine. Again, the rib 84, 86 may inflate or may 
be flexible protrusions. 
0083. In the embodiment shown in FIG. 8, the airframe 80 
includes a pump 88 that extends upward along one of the 
shoulder straps 89 for the backpack into which the airframe 
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80 is placed. This feature allows a user to grasp the shoulder 
strap 89 and actuate the pump 88 to increase or decrease the 
pressure provided by the airframe 80. In this manner, a user 
may adjust the airframe 80 to appropriately fit the user's back 
while the frame is on the user's back. 
0084. Similar to the airframe 80, the airframe 90 shown in 
FIG. 12 includes a lumbar support 92 and ribs 94. However, 
the air frame 90 includes a pump 96 that extends from a 
bottom portion and may be, for example, attached to a belt of 
a backpack instead of a shoulder strap. In addition, the ribs 94 
for the airframe 90 extend all the way across the airframe. 
However, such ribs 94 can also provide appropriate support 
for individual vertebrae in a thoracic and/or lumbar section of 
a backpack. 
I0085 FIG. 13 shows yet another air frame 100, shaped 
similar to the airframes 80, 90. However, the airframe 100 
includes separated ribs 102, 104, similar to the airframe 80. 
In addition, the air frame 100 includes two separate pumps 
106, 108 for inflating the lumbar region of the airframe, and 
the remaining portion of the air frame, respectively. As an 
example, the pump 108 may inflate an air bladder extending 
the entire length of the airframe 100, and the pump 106 may 
inflate a second air bladder 109 located just at the lumbar 
region. Alternatively, the first air bladder may extend only 
down to the lumbar region. The two regions may be arranged 
in different ways. 
I0086 FIG. 15 shows another airframe 110 having a fixed 
air chamber (i.e., an air chamber that has a fixed pressure and 
not having a pump). The air frame 110 includes a lumbar 
support 112 and ribs 114 for supporting individual vertebrae. 
0087. In accordance with an embodiment, an air frame 
may be provided with a number of smaller, individual cham 
bers. Such an air chamber may be shaped like any of the 
previously-described air frames, or may be designed as 
desired to give a particular effect. 
0088. If individual chambers are used, the separate cham 
bers may be utilized to adjust an airframe to the contours of 
the body of a user, and/or to adjust the frame to handle 
compression at particular parts of the air frame. The indi 
vidual chambers may be of fixed pressure or may have pres 
Sure that is adjustable by a user (e.g., via a pump). 
0089 Individual chambers may also be arranged to dis 

tribute weight of a backpack, or conform to the myriad of 
body shapes with minimal compression. For example, air 
chambers may be used in a waist belt to evenly distribute 
weight around the hips. Such pads will automatically con 
form to a user's shape because of the flexible nature of air 
chambers. In contrast, foam waistbelts require tight cinching 
to compress the foams to the body's shape. 
0090. As shown in FIG. 10, an airframe 120 may include 
non-inflatable segments 122 between inflatable segments 
124. The inflatable segments 124 may be inflated to fit against 
the contours of a user's body. Each of these inflatable seg 
ments 124 may be individually inflatable or may be com 
monly inflatable. 
0091 FIG. 11 shows another airframe 130, or a section of 
an air frame, having non-inflatable segments 132 separated 
by inflatable segments 134. The non-inflatable segments 132 
are positioned to support a load for a backpack, for example, 
in an area adjacent to a hip belt for a user. The air segments 
134 are designed to take shock between the non-inflatable 
segments 132 and enable hip rotation that occurs during walk 
ing. Again, the inflatable segments 134 may be individually or 
collectively inflated. 

Oct. 8, 2009 

0092 FIG. 16 shows an airframe 140 on a backpack 142. 
The airframe 140 includes a plurality of individually adjust 
able chambers 144 positioned up and down the back of the 
backpack 142 and even more chambers 146 positioned on a 
belt for the backpack. The chambers 144 include large 
pouches 148 aligned to reston opposite sides of a user's spine, 
and connecting channels 149. The connecting channels 149 
allow the pouches 148 to inflate to equal pressure. Locating 
the pouches 148 on opposite sides of a user's spine removes 
weight from a user's spine. Each of these chambers may be 
individually adjusted or may be adjusted in sets so as to adjust 
the contour of the airframe 140 to the back of a user and to 
adjust a load in the backpack 142 appropriately to the back of 
a user. By adjusting individual chambers, a user may change 
the load transfer efficiency according to a load, terrain, and/or 
activity level. 
(0093 FIG. 17 shows another backpack 150 having an air 
frame 152. The airframe 152 extends over the entire back of 
the backpack 150 and includes on the back of the air frame 
individually adjustable chambers 154 that are similar to the 
chambers 144 in FIG. 16. 
0094 FIG. 18 shows a backpack 160 having an airframe 
162. The airframe 162 includes an inflatable backportion 164 
having ribs 166. In addition, chambers may be provided in 
shoulder straps (e.g., 168) and along a hip belt 169. Each of 
these separate air chambers 164, 166, 168 and/or 169 may be 
separately inflatable. In accordance with an embodiment, the 
backpack 160 may be placed on the user as shown in FIG. 19. 
and each of the chambers may be inflated so as to fit the 
backpack appropriately to the user. The backpack 160 may be 
filled, and thus the load in the backpack may be appropriately 
displaced as the chambers are inflated. A user may, for 
example, deflate a chamber where there is too much pressure 
on the user's body, thus removing some pressure from that 
area, and inflate a chamber where it appears that there is a 
disproportionately small amount of load placed on the body. 
(0095 FIGS. 20 and 21 show yet another backpack 170 
having an airframe 172. The airframe 172 includes a plural 
ity of air chambers 174, each of which includes a non-adjust 
able air pocket. These air chambers provide ergonomic Sup 
port for the back of a user. 
0096. The air frames for the backpacks described above 
provide a number of benefits. First, the airframes are lighter 
than conventional stays, and thus reduce the overall weight of 
the backpack. Second, the amount of air put into an airframe 
may be adjustable, permitting a user to adjust the stiffness of 
the backpack as desired. In addition, as described above, use 
of an air frame permits a load to be evenly distributed or 
managed by a user. The airframe may also be utilized for air 
circulation management by strategically placing air chambers 
So as to enhance airflow between the chambers to increase a 
user's comfort. 
0097. In addition, the airframe may be properly adjusted 
for load Support. The airframe also provides cushioning and 
shock absorption and vibration dampening. Air chambers of 
an appropriate thickness can provide convection currents or 
insulation, thus providing temperature management. 
0098. An air frame may be used to align the spine in an 
ergonomic manner. An airframe may include chambers that 
permit a waistbelt or shoulder belt to be inflatable to help fit 
the contours of a user's body, to distribute load, and to cushion 
the body of a user. 
0099. An airframe may also be used to increase the water 
proof features of a backpack. Air chambers are inherently 
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non-absorptive, enhancing wet-serviceability because of 
reduced water absorption from Sweat, rain or Snow. An air 
frame of an appropriate size could aid in floating of a back 
pack. 
0100. In accordance with another embodiment, inflatable 
air chamber(s) may be incorporated inside of a compartment 
of a backpack to replace or minimize the use of the current 
compression straps. Compression straps are a feature of an 
internal frame backpack and allow a user to compress the 
backpack around loaded equipment to provide a tight and 
stable load. When there is not enough equipment in the back 
pack to fill it to maximum capacity, the compression straps 
close up that extra space, preventing undesirable load Sway, or 
pack float. To replace Such straps, adjustable chambers may 
be provided on the inside of a pack to permit a user to inflate 
the chambers as needed to fill a volume of a compartment of 
a backpack. Air chambers easily conform and fill the voids of 
a backpack's internal contents, thereby reducing shifting of 
the contents and making the load easier and more efficient to 
carry. 
0101 Inflatable air chamber(s) may also be incorporated 
inside of a compartment of a backpack or another case to 
replace the use of foams to protect the contents. For example, 
air chambers may be used to protect the contents of camera 
bags, digital music player cases, Sunglasses cases, GPS cases, 
and other devices. 
0102 Chambers in such cases or backpacks may be fixed 
pressure (OEM) or adjustable by a user (e.g., via a pump). Air 
chambers easily conform or fill the voids of the inside of a 
case or backpack, thereby effectively securing the items and 
reducing the likelihood of damage. Air chambers also protect 
contents from external shock and compression. Air chambers 
are inherently waterproof, enhancing wet environment pro 
tection for a case's contents. In addition, air chambers are 
inherently non-absorptive, enhancing wet-serviceability 
(e.g., reducing wet absorption from Sweat, rain, and/or Snow). 
Air chambers are also inherently insulative, thereby protect 
ing the pack/case's contents from temperature extremes. 

Shelters 

0103) Another area in which airframes may be used is in 
shelters. An example of a shelter 180 is shown in FIG.22. For 
the shelter shown in FIG. 22, an airframe 182 is provided in 
the form of four arches 184 connected together by an 
X-shaped cross brace 186 at the top. The arches 184 and the 
cross brace 186 are of sufficient diameter to support the 
weight of a covering (not shown). Such as a taffeta nylon 
covering, or another Suitable fabric. The covering may extend 
over or under the air frame 182. A user may inflate the air 
frame 182 and the shelter 180 is erected in a short period of 
time. The shelter 180 stores in a small package when the air 
frame 182 is deflated. 
0104. An alternate embodiment of a shelter 190 is shown 
in FIG. 23. The shelter 190 includes four rigid legs 192, for 
example, made of plastic or metal. An inflatable top 194 is 
positioned over the legs 192. The inflatable top 194 is formed 
as anarch, and includes ribs for permitting structured Support. 
The inflatable top 194 includes metal or plastic tubes 196 for 
receiving the top ends of the legs 192. The inflatable top 194 
may include reinforcement ribs or any other suitable structure 
so as to support the structure of the top over the legs 192. 
0105 FIG. 24 shows an alternate embodiment of a shelter 
200. The shelter 200 is a fully inflatable airframe having legs 
202 and an upper canopy 204. The upper canopy may be 
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domed so as to provide arch Support, or may simply extend 
straight across between the legs 202, and may be Supported 
structurally (e.g., by a large diameter of the airframe and/or 
internal or external reinforcements or Supports). 
01.06 FIGS. 25 and 26 show two further embodiments of 
shelters 210, 220 in accordance with an embodiment. Each of 
these shelters 210, 220 includes an inflatable frame support 
ing a fabric canopy. The shelter 210 includes an X-shaped 
inflatable airframe 212 having a canopy 214 mounted at the 
top under the apex of the X-shaped airframe. The shelter 220 
includes four arches 222 connected together at their lower 
ends and having a fabric canopy 224 extended therebetween. 
0107 If desired, the airframes used in the shelters may be 
replaceable bladders and may be received in the sleeve of a 
fabric, for example. As an example, for the shelter 220 in FIG. 
26, the canopy 224 may include sleeves along its outer edges 
for receiving replaceable bladders that serve as the airframes 
222. 

0108. The air frames for the shelters may be inflated 
manually or by use of a pump. Such as an electric pump. If 
desired, a pressure sensor may be provided that senses a drop 
in pressure in the airframe and automatically starts a pump to 
inflate more air into the airframe. 

Tents 

0109 Airframes may similarly be used to support a tent. 
For example, as shown in FIG. 27, a tent 230 includes a 
plurality of air channels 232 forming a crossed pattern for 
supporting the fabric 234 of the tent. The air channels 232 
may supporta doorway 236 over which may extend a door or 
a screen 238 (shown rolled to the side in FIG. 27). 
0110. An additional tent is shown in FIG. 28. The tent 240 
shown in that drawing includes arched frame ends 242 that 
extend over the tent and a central upper rib 244 for connecting 
the two end frames 242. A side view of the tent is shown in 
FIG. 29. 

0111. In accordance with an embodiment, a door or win 
dow for a tent or a shelter may include an outer airframe for 
Supporting a structure of the door or window. In this manner, 
the door or window may hinge outward from a tent so as to 
provide an opening similar to the opening for a home. 
0112 Air frames may be used in a similar manner to 
provide a tarp structure that can attach to the rear of a truck or 
a car. For example, as shown in FIG. 30, a tarp 250 may be 
provided having an airframe 252 that supports a canopy 254. 
In the embodiment shown, the air frame includes an outer 
arch 256 and two half arches 258that extend up to a rear upper 
portion of a vehicle V. 
0113. Another shelter 260 is shown in FIG. 31. For this 
shelter, an airframe 262 extends upward from the ground and 
makes a sharp turn toward the top of a vehicle C. The top of 
the shelter 260 attaches to a roof rack R of the vehicle C. A 
crossbar 264, shown in FIG. 32, is also part of the airframe 
and helps to support the shelter 260. A canopy 266 extends 
over the airframe to provide a shelter function. 
0114 FIG.33 shows yet another shelter 270 in accordance 
with an embodiment. The shelter 270 includes an air frame 
272 formed of legs 274 attached to top braces 276 and a cross 
brace 278. A canopy 279 extends over the air frame 272 to 
provide the shelter. 
0115 The shelter 280 in FIG.34 includes a one-piece back 
airframe 282 that extends across in anarch across the back of 
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the shelter 280. Two forward braces 284 extend forward for 
attachment to a car, and a fabric 286 is draped in-between 
these forward braces. 
0116. The shelter 290 in FIG. 35 is similar to the shelter 
280, but instead of being a rounded arch, the airframe 294 for 
the shelter includes components having straightlines. In addi 
tion, X-braces 292 extend across a top of the airframe 294. 
0117. As can be understood, the airframes of the present 
invention may be utilized to form a variety of different shel 
ters or tents. In addition, the airframes may be positioned in 
a variety of different configurations, including honeycomb 
configurations, cross braces, free standing structures, or any 
other configuration. Airframes may be configured to replace 
the conventional poles that are used on shelters, tents, or 
canopies. The air frames are lighter than metal/polymeric/ 
ceramic poles and are faster to erect. Examples of Suitable 
materials and Suitable pressures for inflating the air frames 
described herein can be found above and in U.S. Pat. No. 
7,118,487, U.S. Pat. No. 6,263,617, and U.S. Provisional Pat. 
App. No. 60/130,549. 

Furniture 

0118 FIG.36 shows a love seat 300 in accordance with an 
embodiment. The love seat 300 includes a lower seating sur 
face 302 and a seat back 304, each of which includes an 
inflatable bladder. An air channel 306 extends between the 
lower seating surface 302 and the seat back 304 so that the two 
air bladders may be inflated by a single valve and/or pump. 
The seat back 304 may include an inflatable lumbar bladder 
306 for providing ergonomic support. The lumbar bladder 
may be connected in fluid communication with the seat back 
304, or may be a separate bladder from the seat back. 

Airbeds 

0119 The air frame technology described herein may be 
utilized to produce airbeds. Although conventional airbeds 
utilize air bladders, the bulk of those airbeds are made of a 
thick material that is puncture resistant and that can resist 
leaking. Such material works well for its intended use, but can 
be bulky and heavy when the airbed is deflated. In accordance 
with an embodiment, a much lighter weight air bladder is 
used in an airbed. Such a light-weight air bladder may be 
formed, for example, of a polyurethane material or another 
Suitable lightweight material. Such as the lightweight materi 
als set forth above. 

0120 To protect such an airbladder, in accordance with an 
embodiment shown in FIG. 37, the air bladder 310 is placed 
into a puncture resistant cover 312. The puncture resistant 
cover may be formed, for example, of vinyl, canvas, or 
another suitable flexible, puncture-resistant material. 
0121. By forming the airbed bladder 310 as described 
above, the air bladder may be a replaceable component. Thus, 
the airbladder 310 would be a light-weight, replaceable com 
ponent and when punctured may be replaced by another air 
bladder that would fit into the cover 312. To maintain the 
shape of the air bladder 310, coils 314 may be provided that 
extend between the top and bottom surfaces of the airbladder 
310. However, if the air bladder is made of a very thin mate 
rial, such coils 314 may be difficult to weld to the air bladder. 
Thus, inaccordance with an embodiment shown in FIG.38, a 
cover 320 includes a plurality of chambers 322 that extend a 
length of the cover. A corresponding plurality of interchange 
able air bladders 324 are inserted into the chambers 322 so 
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that the cover 320 is supported. These individual bladders do 
not require internal Supports because the chambers provide 
such support. As with the airbladder 310, the interchangeable 
air bladders 324 may be replaceable. 
0.122 Utilizing the structure shown in FIG.38, air coils do 
not have to be provided in the air bladder. Thus, the inter 
changeable airbladders 324 may beformed using a relatively 
light-weight material that cannot be easily welded. In addi 
tion, even if a material is used that can be welded, eliminating 
coils reduces weight, bulk, and the cost of producing of the air 
bladders. 
(0123 FIGS. 39 and 40 show an alternate embodiment of 
an airbed 330 having a cover 332 similar to the cover 320, but 
having air bladders 334 formed with semi-rectangular cross 
sections. 

Marine Shelters 

0.124 FIG. 41 shows an inflatable cover 340 that may be 
attached to the top of a boat B. The cover 340 includes an air 
frame 342 shaped similar to the air frames for some of the 
shelters described above. That is, the air frame 342 includes 
the rear arched air channel 344 and right and left channels 
346,348 that extend from back bottom portions of the cover 
340 to a windshield for the boat B. 
0.125. Other configurations of covers using airframes may 
be used for boats. For example, a cover 350 shown in FIG. 42 
extends straight back from the windshield of a boat and a 
cover 360 shown in FIG. 43 includes a hump towards the 
center. 

0.126 Details of another cover 351 are shown in FIG. 44. 
The cover 350 includes legs 352 extending upward to cross 
braces 354. Fabric 356 extends across the cross braces to 
provide shelter for the cover 350. 
0127. Another cover 361 is shown in detail in FIG. 45. The 
air frame 362 for that cover 361 includes an upwardly and 
forwardly extending C-shaped element 364 attached to an 
O-shaped element 366. A fabric 368 extends over the center 
portion of the O-shaped element 366 to provide a top for the 
cover 361. 
0128. Yet another embodiment of a cover 370 is shown in 
FIG. 46. This cover includes four legs 372 extending upward 
to a top frame 374. 
I0129. An advantage of the inflatable air frames for boat 
covers is that the boat covers, once deflated, are very compact 
and can be stored in a convenient location on the boat. In 
addition, a cover may be configured so that it may fit onto a 
number of different boats. In addition, the boat covers are 
quickly installed after inflated so that a user may erector store 
the cover in a short period of time. Thus, a user will not be 
hesitant to install a cover when weather is questionable, or to 
take the cover down once it is no longer needed. 

Sleeping Bags 

0.130 FIGS. 47-50 show three different embodiments of 
sleeping bags, each of which has a built-in airbed. The sleep 
ing bag 380 in FIG. 47 includes an airbed 382 that is sewn into 
the bottom of a mummy sleeping bag 384. The airbed 382 is 
formed of a light-weight material such as is described above. 
I0131 FIGS. 48 and 49 show a sleeping bag 390 having an 
airbed 392 that is attached to a mummy-style sleeping bag 
394. A pump 396 is built into the airbed. Mesh material or 
stretch mesh material is provided for attaching the airbed 392 
to the bottom of the mummy bag 394. In alternate embodi 
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ments, the airbed may be removably attached in a suitable 
manner, Such as by hooks, Snaps, hook and loop closures, 
clasps, or another removable or detachable connection struc 
ture 

0132 FIG. 50 shows a sleeping bag 400 having a sleeve 
402 extending along the bottom of the sleeping bag. An airbed 
404 fits into the sleeve. The airbed 404 may be removed and 
replaced as necessary. 
0133. In any of the embodiments, a suitable pressure for 
inflating the air frames, such as the air frames described 
above, includes a range from four to eight pounds per square 
inch (PS.I.). If more rigidity is desired, a higher pressure may 
be used. For example, a suitable pressure for the air frames 
used with backpacks includes a range up to fifteen P.S.I. 
Pressures less than four P.S.I. and pressures more than fifteen 
P.S.I. may also be used. 
0134. Other variations are within the spirit of the present 
invention. Thus, while the invention is susceptible to various 
modifications and alternative constructions, a certain illus 
trated embodiment thereof is shown in the drawings and has 
been described above in detail. It should be understood, how 
ever, that there is no intention to limit the invention to the 
specific form or forms disclosed, but on the contrary, the 
intention is to cover all modifications, alternative construc 
tions, and equivalents falling within the spirit and scope of the 
invention, as defined in the appended claims. 
0135 All references, including publications, patent appli 
cations, and patents, cited herein are hereby incorporated by 
reference to the same extent as if each reference were indi 
vidually and specifically indicated to be incorporated by ref 
erence and were set forth in its entirety herein. 
0136. The use of the terms “a” and “an and “the and 
similar referents in the context of describing the invention 
(especially in the context of the following claims) are to be 
construed to cover both the singular and the plural, unless 
otherwise indicated herein or clearly contradicted by context. 
The terms “comprising.” “having,” “including,” and “con 
taining are to be construed as open-ended terms (i.e., mean 
ing “including, but not limited to.) unless otherwise noted. 
The term “connected' is to be construed as partly or wholly 
contained within, attached to, or joined together, even if there 
is something intervening. Recitation of ranges of values 
herein are merely intended to serve as a shorthand method of 
referring individually to each separate value falling within the 
range, unless otherwise indicated herein, and each separate 
value is incorporated into the specification as if it were indi 
vidually recited herein. All methods described herein can be 
performed in any suitable order unless otherwise indicated 
herein or otherwise clearly contradicted by context. The use 
of any and all examples, or exemplary language (e.g., “Such 
as') provided herein, is intended merely to better illuminate 
embodiments of the invention and does not pose a limitation 
on the scope of the invention unless otherwise claimed. No 
language in the specification should be construed as indicat 
ing any non-claimed element as essential to the practice of the 
invention. 

0.137 Preferred embodiments of this invention are 
described herein, including the best mode knownto the inven 
tor for carrying out the invention. Variations of those pre 
ferred embodiments may become apparent to those of ordi 
nary skill in the art upon reading the foregoing description. 
The inventor expects skilled artisans to employ such varia 
tions as appropriate, and the inventors intend for the invention 
to be practiced otherwise than as specifically described 
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herein. Accordingly, this invention includes all modifications 
and equivalents of the Subject matter recited in the claims 
appended hereto as permitted by applicable law. Moreover, 
any combination of the above-described elements in all pos 
sible variations thereof is encompassed by the invention 
unless otherwise indicated herein or otherwise clearly con 
tradicted by context. 
What is claimed is: 
1. A backpack comprising: 
a storage compartment having a back portion; 
an airframe in or on the back portion; and 
at least one strap for securing the backpack to the body of 

a person. 
2. The backpack of claim 1, wherein the back portion has a 

lumbar region, and the air frame is located at the lumbar 
region; and 

further comprising a second airframe located on the back 
portion above the lumbar region. 

3. The backpack of claim 2, further comprising a valve 
connected to the airframe, the valve configured to receive air 
into the airframe. 

4. The backpack of claim 2, further comprising a built-in 
pump installed on the backpack and for inflating the airframe, 
the pump being fluidly connected to the airframe. 

5. The backpack of claim 2, wherein the airframe and the 
second airframe are fluidly separate from one another. 

6. The backpack of claim 2, wherein the air frame and 
second airframe are fluidly connected to one another. 

7. The backpack of claim 1, wherein the air frame com 
prises: 

an outer ring; and 
at least one rib extending across the outer ring. 
8. The backpack of claim 7, wherein the back portion has a 

lumbar region, and wherein said at least one rib extends 
horizontally across the lumbar region. 

9. The backpack of claim 7, wherein said at least one rib 
extending across the outer ring extends vertically across the 
outer ring. 

10. The backpack of claim 1, wherein the air frame 
includes at least one inflatable stay. 

11. The backpack of claim 1, wherein the air frame 
includes two inflatable stays extending alongsides of the back 
portion. 

12. The backpack of claim 1, wherein the air frame 
includes an opening extending vertically throughout a portion 
of the airframe. 

13. The backpack of claim 12, wherein the opening extends 
along a spine region of the backpack. 

14. The backpack of claim 1, wherein the air frame is 
shaped such that, when the air frame is inflated, the back 
portion comprises a curved surface matching the thoracic 
region of a person's spine. 

15. The backpack of claim 9, wherein the air frame 
includes a plurality of horizontal ribs aligning with vertebrae 
of the thoracic and lumbar regions of the person's back. 

16. The backpack of claim 1, wherein the air frame is 
shaped such that, when the air frame is inflated, the back 
portion comprises a curved surface matching the thoracic and 
lumbar regions of the person's spine. 

17. The backpack of claim 16, wherein the air frame 
includes a plurality of diagonal ribs extending from a spinal 
region of the back portion outward toward sides of the back 
portion. 
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18. The backpack of claim 1, further comprising a built-in 
pump installed on the backpack and for inflating the airframe, 
the pump being fluidly connected to the airframe. 

19. The backpack of claim 18, wherein a control for the 
pump is located on the strap. 

20. The backpack of claim 18, wherein the pump extends 
from a bottom portion of the backpack. 

21. The backpack of claim 1, further comprising: 
a first pump installed on the backpack and for inflating the 

airframe; 
a second pump; 
wherein the airframe comprises: 

a lumbar region fluidly connected to the first pump; and 
a second region fluidly separated from the lumbarregion 

and fluidly connected to the second pump. 
22. The backpack of claim 1, wherein the air frame is 

hermetically sealed. 
23. The backpack of claim 22, wherein the airframe com 

prises: 
a plurality of ribs that, when the air frame is against a 

person's back, align with vertebrae of the thoracic and 
lumbar regions of the person's back; and 

a lumbar Support that, when the air frame is against a 
person's back, aligns with the lumbar portion of the 
person's spine. 

24. The backpack of claim 1, the air frame further com 
prising: 

a plurality of individual chambers. 
25. The backpack of claim 24, wherein the individual 

chambers are fluidly separated. 
26. The backpack of claim 24, wherein each of the indi 

vidual air chambers is inflatably adjustable. 
27. The backpack of claim 1, further comprising: 
a belt configured to wrap around a person's hips wherein 

the belt includes an air chamber, the air chamber extend 
ing along at least a portion of the belt. 

28. The backpack of claim 1, the airframe comprising: 
a plurality of inflatable segments; 
a plurality of non-inflatable segments; and 
wherein there is at least one non-inflatable segment 

between a pair of inflatable segments. 
29. The backpack of claim 28, wherein non-inflatable seg 

ments and inflatable segments are alternated so as to form a 
sequence of at least three pairs, each pair having an inflatable 
segment and a non-inflatable segment. 

30. The backpack of claim 28, wherein the inflatable seg 
ments are collectively inflatable. 

31. The backpack of claim 28, wherein the inflatable seg 
ments are individually inflatable. 

32. The backpack of claim 1, further comprising: 
a belt configured to wrap around a person's hips; 
the airframe comprising a plurality of inflatably adjustable 

air chambers; and 
the belt comprising a plurality of inflatably adjustable air 

chambers. 
33. The backpack of claim 32, the strap comprising a 

plurality of inflatably adjustable air chambers. 
34. A shelter, comprising: 
a plurality of rigid legs; and 
an inflatable top including, for each of the rigid legs, a 

sleeve for receiving the leg. 
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35. The shelter of claim 34, the inflatable top comprising a 
plurality of ribs extending parallel to one another. 

36. A shelter, comprising: 
an airframe; and 
a covering Supported by the airframe. 
37. The shelter of claim 30, wherein the airframe includes 

two braces intersecting at a crossing at or near the top of the 
airframe. 

38. The shelter of claim 31, wherein a portion of the cov 
ering extends under the crossing. 

39. The shelter of claim 30, wherein the air frame com 
prises a plurality of legs. 

40. The shelter of claim 30, wherein the shelter includes a 
plurality of sides, wherein the airframe comprises a plurality 
of arches configured along the sides, and wherein arches on 
consecutive sides are connected at their bottom portions. 

41. The shelter of claim 30, wherein the airframe includes 
a plurality of air channels forming a crossed pattern for Sup 
porting the covering. 

42. The shelter of claim 35, wherein the covering includes 
a door. 

43. The shelter of claim 30, wherein the air frame com 
prises: 

a plurality of arches; 
a central rib; and 
wherein the central rib connects the arches together at or 

near the top of the arches. 
44. The shelter of claim 30, wherein the covering includes 

an openable structure hingedly attached to the shelter, the 
openable structure having a shape, and the openable structure 
comprising an openable structure air frame for maintaining 
the shape. 

45. The shelter of claim30, the airframe including a pair of 
arches, each arch extending along opposing sides of the shel 
ter from a low point to a high point, wherein the high points of 
the arches are located on or near the same side of the shelter. 

46. The shelter of claim 30, wherein the shelter includes 
two opposing sides, and wherein the air frame includes an 
L-shaped portion extending along each side. 

47. The shelter of claim 40, wherein the airframe includes 
a cross bar extending between the L-shaped portions. 

48. A love seat, comprising: 
a seating Surface having a first air bladder; 
a seat back connected edgewise to the seating Surface and 

having a second air bladder; and 
the first bladder being in fluid communication with the 

second bladder. 
49. An airbed, comprising: 
a puncture resistant cover having at least one chamber; and 
at least one air bladder removably located inside each 

chamber. 
50. The airbed of claim 49, wherein the puncture resistant 

cover comprises a plurality of said chambers. 
51. The airbed of claim 44, wherein an air bladder is 

located inside each chamber. 
52. A sleeping bag, comprising: 
a bag comprising fabric; and 
an airbed attached to a portion of the bag. 
53. The sleeping bag of claim 45, wherein the airbed is 

removably attached to the bag by at least one of the set of 
hooks, Snaps, hook and loop closures, or clasps. 
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