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(57) ABSTRACT 

An inflatable mattress comprises a flexible bottom layer, a 
top layer sealed to the bottom layer through a wall, wherein 
the bottom and top layers and the wall define an outer frame 
of the inflatable mattress, and a middle layer disposed 
between the top and bottom layers. The bottom surface of 
the middle layer is sealed to the bottom layer through a 
plurality of laterally disposed I-beam structures to form a 
lower chamber. The top surface is attached to the top layer 
through a plurality of X-beam structures to form an upper 
chamber. A peripheral edge of the middle layer may be 
sealed with the wall to prevent the upper and lower cham­
bers from being in fluid communication with each other. 
Alternatively, the peripheral edge may be detached from the 
wall so that the upper and lower chambers are in fluid 
communication with each other. 
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INFLATABLE MATTRESS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to inflatable struc­
tures, and more particularly, to inflatable mattresses and 
other similar inflatable structure or furniture, which are 
easily inflated and deflated by using air pumps. 

[0003] 2. Discussion of the Related Art 

[0004] Air mattresses have enjoyed wide popularity for a 
number of reasons. When not in use, the air mattress is 
capable of being deflated to a substantially two-dimensional 
geometry which can be folded compactly and stored and 
transported quite easily. When inflated, air mattresses pro­
vide the user with a generally high level of comfort as the 
user is literally supported upon a cushion of air isolating the 
user from what would be an otherwise uncomfortable sleep­
ing surface such as natural terrain encountered on a typical 
camping excursion. 

[0005] Conventional inflatable air mattresses are available 
in a wide variety of sizes and configurations. Air mattresses 
are used in the health care industry, for example, as a patient 
mover or stretcher, or as a therapeutic mattress. More 
commonly, inflatable air mattresses are used in residential 
and recreational applications as a convenient spare bed in 
the home, or at the beach or camp site. 

[0006] Although air mattresses are relatively inexpensive 
and enjoy those advantages recited above, such products are 
not universally embraced by the consuming public and they 
rarely are seen as suitable replacements for more conven­
tional bedding. One of the primary reasons for this lack of 
universal acceptance is that air mattresses, at least to date, 
have not provided the user with a generally level, comfort­
able and firm sleeping surface. Conventional air mattresses 
tend to exhibit a characteristic "give" where the user's body 
causes redistribution of air within the mattress resulting in 
areas of "bulge" surrounding the user's body. 

[0007] Attempts have been made to address this perceived 
shortcoming in several different ways. For example, U.S. 
Pat. No. 3,705,429 discloses an inflatable mattress by locat­
ing a plurality of inflatable beams, columns or chambers 
within an outer inflatable chamber. Each beam is separately 
inflatable with its own inflation valve to provide inflated 
substructures within an overall air mattress geometry. 
Although conceptually the configuration shown in U.S. Pat. 
No. 3,705,429 is of interest, in practice, it provides only 
modest improvement over mattresses without such expedi­
ents and, noting that each beam is separately inflatable, the 
task of inflating the mattress and each individual beam can 
prove daunting for many users. In addition, each beam 
represents a separate area of potential leakage so that its use 
is not as practical as one might hope. 

[0008] Conventional ventilating mattresses are often 
formed with a plurality of inflatable mattress sections ( e.g., 
a head section, a torso section, and a leg section) which may 
be inflated to different pressures. Such mattresses generally 
have tubes or conduits extending from a source of pressur­
ized air to the mattress sections. 

[0009] A disadvantage of conventional ventilating mat­
tresses is that they are generally relatively expensive to 
make because a plurality of sections or chambers are con­
nected together. 
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[0010] Therefore, there is a need in the art for an inflatable 
mattress that can be easily and inexpensively manufactured 
while maintaining the integrity of its shape and comfort of 
multi-chamber mattress. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, the present invention is directed to an 
inflatable mattress that substantially obviates one or more of 
the problems due to limitations and disadvantages of the 
related art. 

[0012] It is an object of the present invention to provide an 
inflatable mattress which characteristically creates a gener­
ally level, comfortable and firm sleeping surface while not 
being overly complex to produce and maintain. 

[0013] A further object of the present invention is to 
provide an inflatable mattress with a sense of firmness and 
stability characteristic of traditional bedding. 

[0014] It is a further object of the present invention to 
provide an inflatable mattress that is easily and quickly 
inflated and deflated, and able to be stored conveniently. 

[0015] It is another object of the present invention to 
provide an inflatable mattress that is aesthetically pleasing, 
secure, and comfortable to use. 

[0016] Additional features and advantages of the inven­
tion will be set forth in the description which follows, and 
in part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention will be realized and 
attained by the structure particularly pointed out in the 
written description and claims hereof as well as the 
appended drawings. 

[0017] To achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described, an inflatable mattress 
comprises a bottom layer; a top layer sealed to the bottom 
layer through a wall, wherein the bottom and top layers and 
the wall define an outer frame of the mattress; and a middle 
layer disposed between the top and bottom layers. A bottom 
surface of the middle layer is attached to the bottom layer 
through a plurality of first sealing structures to form a first 
chamber. A top surface is attached to the top layer through 
a plurality of second sealing structures to form a second 
chamber. 

[0018] According to one aspect of the present invention, 
the first sealing structures are I-beam structures, and the 
second sealing structures are X-beam structures. The I-beam 
structures are equally spaced from each other and latitudi­
nally disposed between the middle and the bottom layers. 
Preferably, a peripheral edge of the middle layer is sealed 
against an inner surface of the wall. As a result, the first and 
the second chambers are not in fluid communication with 
each other. 

[0019] According to another aspect of the present inven­
tion, the peripheral edge of the middle layer is at least 
partially or entirely detached from the wall. As a result, the 
first and the chambers are in fluid communication with each 
other. 

[0020] According to another aspect of the invention, an 
inflatable assembly comprises an inflatable upper chamber 
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defined by a top layer and a middle layer attached to each 
other through a plurality of X-beam sealing structures; and 
an inflatable lower chamber disposed adjacent to the upper 
chamber and defined by a bottom layer and the middle layer. 
The upper and lower chambers are separated by the middle 
layer. The middle and the bottom layers are attached to each 
other through a plurality of I-beam sealing structures. 

[0021] It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and explanatory and are intended to provide 
a further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying drawings, which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and, together with 
the description, serve to explain the principles of the inven­
tion. 

[0023] FIG. 1 illustrates a perspective view of first 
embodiment of the inflatable mattress of the present inven­
tion; 

[0024] FIG. 2 illustrates a perspective view of the first 
embodiment in partial cutaway illustrating inner features of 
the present invention; 

[0025] FIG. 3 illustrates a partial perspective view of the 
first embodiment showing inner features of the present 
invention; 

[0026] FIG. 4 illustrates a top plan view of the first 
embodiment of the present invention with the I-beam sealing 
structures shown in phantom lines; 

[0027] FIG. 5 illustrates a cross-sectional view of the first 
embodiment of the inflatable mattress; FIG. 6 illustrates a 
perspective view of second embodiment of the inflatable 
mattress of the present invention; 

[0028] FIG. 7 illustrates a perspective view of the second 
embodiment in partial cutaway illustrating inner features of 
the present invention; 

[0029] FIG. 8 illustrates a partial perspective view of the 
second embodiment showing inner features of the present 
invention; 

[0030] FIG. 9 illustrates a top plan view of the second 
embodiment of the present invention with the I-beam sealing 
structures and a middle layer shown in phantom lines; and 

[0031] FIG. 10 illustrates a cross-sectional view of the 
second embodiment of the inflatable mattress. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0032] With reference to the drawings, and in particular to 
FIGS. 1-10 thereof, an inflatable mattress embodying the 
principles and concepts of the present invention will be 
described. 

[0033] FIGS. 1-5 illustrate a first embodiment of the 
present invention. In particular, FIG. 1 illustrates a perspec­
tive view of the first embodiment of the inflatable mattress 
100 of the present invention. FIG. 2 illustrates a perspective 
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view of the first embodiment in partial cutaway illustrating 
the inner features of the present invention. 

[0034] Referring to FIGS. 1 and 2, the inflatable mattress 
100 comprises a top layer 102 and a bottom layer 104 
connected to the top layer 102 through a vertical wall 108. 
In particular, the top layer 102 is connected to the wall 108 
throughout the upper periphery of the wall 108 at an upper 
seal 116. Similarly, the bottom layer 104 is connected to the 
wall 108 throughout the lower periphery of the wall 108 at 
a lower seal 118. As a result, the top layer 102, bottom layer 
104 and wall 108 form the outer structure of the inflatable 
mattress 100 that is gas or fluid tight. 

[0035] In the preferred embodiment, the material for the 
top layer 102, bottom layer 104 and wall 108 is comprised 
of a flexible and resilient material, such as polyvinyl chlo­
ride sheeting (typically referred to as PVC), thermoplastic 
impregnated cloth or other materials known to one of 
ordinary skill in the art. The side edges 116, 118 of the wall 
108 are fused with the top and bottom layers 102, 104 using 
such process as radio frequency (RF) sealing or other 
process known to one of ordinary skill in the art. 

[0036] According to the first embodiment of the inflatable 
mattress 100 shown in FIG. 2, there is provided a middle 
layer 106 disposed between the top and bottom layers 102 
and 104. The peripheral edge of the middle layer 106 is 
sealed with the inner surface of the wall 108, preferably at 
the upper seal 116, to separate the lower and the upper 
chambers that are independently inflatable. In other words, 
the lower chamber 140 and the upper chamber 142, both of 
which are shown in FIG. 5, are not in gaseous or fluid 
communication with each other. Preferably, the middle layer 
106 is made with the same material as that of other layers 
and is attached to the inner walls using the RF sealing 
process or other suitable process known to one of ordinary 
skill in the art. 

[0037] For inflating, the inflatable mattress 100 according 
to the first embodiment is equipped with two valves. The 
lower chamber valve 110 is in gaseous or fluid communi­
cation with the lower chamber 140, and the upper chamber 
valve 114 is in gaseous or fluid communication with the 
upper chamber 142. The lower chamber valve 110 is pref­
erably connected to the wall 108, and the upper chamber 
valve 114 is connected to comer of the top layer 102. 

[0038] Preferably, the valves 110 and 114 are standard 
safety valves commercially available and known to those of 
skill in the art. Preferably, the valves 110 and 114 are 
one-way valves, or self-sealing, which allow air flow into 
the chambers (but must be pinched to allow air flow out of 
the chambers). A forceful stream of air from a foot pump, 
hand pump, compressed air container and the like can be 
introduced into the chambers through these valves 110 and 
114. In operation, the safety valves are typically used to
adjust the desired degree of inflation of the lower and upper
chambers.

[0039] For deflating, the lower chamber 140 is in gaseous 
communication with an outlet 112 which is connected to the 
wall 108. The structures of the valves 110 and 114 and the 
outlet 112 are commonly known to one of ordinary skill in 
the art. The outlet 112 preferably has a wide opening for fast 
deflation. 

[0040] FIG. 3 illustrates a partial perspective view of the 
first embodiment showing the inner features of the present 
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invention. FIG. 4 illustrates a top plan view of the first 
embodiment of the present invention with the I-beam struc­
tures 120 shown in phantom lines. 

[0041] According to FIGS. 3 and 4, the lower chamber 
140 includes a series of latitudinally disposed vertical par­
titions or I-beam structures 120, which are heat or RF 
welded at 122 between the middle and bottom layers defin­
ing the lower chamber 140 along their entire lengths. The 
I-beam structures 120 act as retention members and function
to limit the outward expansion of the middle and bottom
layers 106, 104 of the lower chamber 140. This type of
retention member is well known to one of ordinary skill in
the art of inflation devices, such as floatation devices.
Alternatively, although I-beam retention members are
shown, other retention members may be used in the present
invention, including coil-like beam, tube-like beam, col­
umn-like beam, quilt beam and the like. In the preferred
embodiment, there are approximately 8 to 12 I-beam struc­
tures 120 for a queen size mattress.

[0042] Referring to FIGS. 4 and 5, the upper chamber 142 
includes a plurality of X-beam heatsealing structures 130 
each of which is in the form of a circle. The X-beam 
structures 130 are preferably formed by heat welding the top 
and middle layers 102, 106 together. The X-beam structures 
130 function to limit outward expansion and therefore 
control the shape of the upper chamber 142. The X-beam 
structures 130 are heat welded in a series of equally spaced, 
circular welds along the top surface of the inflatable mattress 
100. Differently shaped welds, such as elliptical, triangular
or rectangular shaped welds may also be used to practice the
present invention.

[0043] By sealing the top layer 102 to the middle layer 106 
using the X-beam structures 130 and sealing the middle 
layer 106 and the bottom layer 104 using the I-beam 
structures 120, an appearance of a two-piece construction, 
with a pillow section being disposed on the top, can be 
created. 

[0044] FIG. 5 illustrates a cross-sectional view of the first 
embodiment of the inflatable mattress. Referring to FIG. 5, 
the middle layer 106 is disposed between the top and bottom 
layers 102 and 104. The peripheral edge of the middle layer 
106 is sealed with the inner surface of the wall 108, 
preferably at the upper seal 116 to separate the lower and the 
upper air chambers that are separately inflatable. As a result, 
the lower and upper chambers 140, 142 are not in gaseous 
or fluid communication with each other and require two 
separate valves 110 and 114 to inflate both chambers. The 
top layer 102 is attached to the middle layer 106 by 
preferably using X-beam structures 130. The middle layer 
106 is then attached to the bottom layer 104 by preferably 
using I-beam structures 120. 

[0045] FIGS. 6-10 illustrate a second embodiment of the 
present invention. The main difference between the first and 
second embodiments of the present invention is that the 
inflatable mattress 200 according to the second embodiment 
has two chambers 240 and 242 which are in gaseous or fluid 
communication with each other while maintaining the 
shape, form and comfort of the first embodiment. FIG. 6 
illustrates a perspective view of second embodiment of the 
inflatable mattress 200 of the present invention. FIG. 7 
illustrates a perspective view of the second embodiment in 
partial cutaway illustrating the inner features of the present 
invention. 
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[0046] Referring to FIGS. 6 to 8, the inflatable mattress 
200 comprises a top layer 202 and a bottom layer 204 
connected to the top layer 202 through a vertical wall 208. 
Similar to the first embodiment, the top layer 202 is con­
nected to the wall 208 throughout the upper periphery of the 
wall 208 at an upper seal 216. The bottom layer 204 is 
connected to the wall 208 throughout the lower periphery of 
the wall 208 at a lower seal 218. As a result, the top layer 
202, bottom layer 204 and wall 208 form the outer structure 
of the inflatable mattress 200. 

[0047] According to the second embodiment of the inflat­
able mattress 100 shown in FIGS. 7 and 8, there is provided 
a middle layer 206 disposed between the top and bottom 
layers 202 and 204. The peripheral or outer edge of the 
middle layer 206 is either partially attached to or completely 
detached from the inner surface of the wall 208, and is only 
supported by I-beam and X-beam structures 220, 230. 

[0048] For inflating, the inflatable mattress 200 according 
to the second embodiment is equipped with one valve 210. 
The valve 210 is in gaseous or fluid communication with 
both the upper and lower chambers 242, 240. The valve 210 
is preferably connected to the wall 208. Preferably, the valve 
210 is a self-sealing standard safety valve described above 
in connection with the first embodiment. For deflating, both 
chambers 242, 240 are in gaseous communication with an 
outlet 212 which is connected to the wall 208. The outlet 104 
has a wide opening for fast deflation. 

[0049] FIG. 8 illustrates a partial perspective view of the 
first embodiment showing the inner features of the present 
invention. FIG. 9 illustrates a top plan view of the first 
embodiment of the present invention with the I-beam struc­
tures 222 shown in phantom lines. 

[0050] According to FIGS. 8 and 9, the lower chamber 
240 includes a series of latitudinally disposed vertical par­
titions or I-beam structures 220, which are heat welded or 
sealed at 222 to the middle and bottom layers 206, 204 along 
their entire lengths. The I-beam structures 220 act as reten­
tion members and function to limit the outward expansion of 
the middle and bottom layers 206, 204 of the lower chamber 
240. 

[0051] Referring to FIGS. 9 and 10, the upper chamber 
242 includes a plurality of X-beam heatsealing structures 
230 each in the form of a circle. The X-beam structures 230 
are formed by heat welding the top and middle layers 202, 
206. The X-beam structures 230 are heat welded in a series
of equally spaced, circular welds along the top surface of the
inflatable mattress 200. Differently shaped welds, such as
elliptical, triangular or rectangular shaped welds may also be
used to practice the present invention.

[0052] FIG. 10 illustrates a cross-sectional view of the 
second embodiment of the inflatable mattress. Referring to 
FIG. 10, the middle layer 206 is disposed between the top 
and bottom layers 202 and 204. The peripheral edge of the 
middle layer 106 is preferably not attached to any inner 
surface of the inflatable mattress 200. As a result, the lower 
and upper chambers 240, 242 are in gaseous communication 
with each other and require only one inlet 210 to inflate both 
chambers. The top layer 202 is attached to the middle layer 
206 by preferably using X-beam structures 230. The middle 
layer 206 is then attached to the bottom layer 204 by 
preferably using I-beam structures 220. 
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[0053] Typically, the chosen material of construction of 
the lower and upper chambers has a thickness of between 
about 12 and about 28 gauge, and preferably between about 
12 and about 20 gauge. It has been found that the thickness 
within this range provides adequate strength while allowing 
each chamber to be easily inflated and is cost effective to 
produce. Most preferably, each chamber 140, 142 for the 
first embodiment and 240, 242 for the second embodiment, 
including its individual components and support structures 
(e.g., I-beams, X-beams, etc.) has a thickness of at least 
about 16 gauge. 

[0054] Although the present invention is described in the 
context of an inflatable mattress, the use of two or more 
different types of beam structures with the use of interfacing 
layer (e.g., the middle layer 106) may be used in other 
inflatable structures, such as chairs, play structures, etc. 

[0055] It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the spirit or scope 
of the invention. Thus, it is intended that the present inven­
tion cover the modifications and variations of this invention 
provided they come within the scope of the appended claims 
and their equivalents. 

What is claimed is: 

1. An inflatable mattress comprising:

a bottom layer; 

a top layer sealed to the bottom layer through a wall, 
wherein the bottom and top layers and the wall define 
an outer frame of the mattress; and 

a middle layer disposed between the top and bottom 
layers, wherein a bottom surface of the middle layer is 
attached to the bottom layer through a plurality of first 
sealing structures to form a first inflatable chamber and 
a top surface is attached to the top layer through a 
plurality of second sealing structures to form a second 
inflatable chamber. 

2. The inflatable mattress of claim 1, wherein the first
sealing structures are I-beam structures. 

3. The inflatable mattress of claim 2, wherein the second
sealing structures are X-beam structures. 

4. The inflatable mattress of claim 3, wherein a peripheral
edge of the middle layer is at least partially sealed with an 
inner surface of the wall. 

5. The inflatable mattress of claim 3, wherein a peripheral
edge of the middle layer is sealed with an inner surface of 
the wall. 

6. The inflatable mattress of claim 5, wherein the first and
the second chambers are not in fluid communication with 
each other. 

7. The inflatable mattress of claim 3, wherein a peripheral
edge of the middle layer is not attached to the wall. 

8. The inflatable mattress of claim 7, wherein the first and
the second chambers are in fluid communication with each 
other. 

9. The inflatable mattress of claim 3, wherein the I-beam
structures are equally spaced from each other and latitudi­
nally disposed between the middle and the bottom layers. 
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a top layer sealed to the bottom layer through a wall, 
wherein the bottom and the top layers and the wall 
define an outer frame of the inflatable mattress; and 

a middle layer disposed between the top and bottom 
layers, wherein a bottom surface of the middle layer is 
sealed to the bottom layer through a plurality of later­
ally disposed I-beam structures to form a lower cham­
ber and a top surface is attached to the top layer through 
a plurality of X-beam structures to form an upper 
chamber, and wherein a peripheral edge of the middle 
layer is sealed with the wall to prevent the upper and 
lower chambers from being in fluid communication 
with each other. 

11. An inflatable mattress comprising:

a bottom layer; 

a top layer sealed to the bottom layer through a wall, 
wherein the bottom and top layers and the wall define 
an outer frame of the inflatable mattress; and 

a middle layer disposed between the top and bottom 
layers, wherein a bottom surface of the middle layer is 
sealed to the bottom layer through a plurality of later­
ally disposed I-beam structures to form a lower cham­
ber and a top surface is attached to the top layer through 
a plurality of X-beam structures to form an upper 
chamber, and wherein a peripheral edge of the middle 
layer is at least partially detached from the wall to allow 
the upper and lower chambers to be in fluid commu­
nication with each other. 

12. An inflatable assembly comprising:

an upper chamber defined by a top layer and a middle 
layer to form a first inflatable cavity and attached to 
each other through a plurality of first sealing structures; 
and 

a lower chamber disposed adjacent to the upper chamber 
and defined by a bottom layer and the middle layer to 
form a second inflatable cavity, wherein the middle and 
the bottom layers are attached to each other through a 
plurality of second sealing structures. 

13. The inflatable assembly of claim 12, wherein the first
sealing structures are I-beam structures. 

14. The inflatable assembly of claim 13, wherein the
second sealing structures are X-beam structures. 

15. The inflatable assembly of claim 14, wherein a periph­
eral edge of the middle layer is sealed with the top layer, and 
wherein the first and the chambers are not in fluid commu­
nication with each other. 

16. The inflatable assembly of claim 15, further compris­
ing a first inlet to inflate and deflate the upper chamber and 
a second inlet to inflate and deflate the lower chamber. 

17. The inflatable assembly of claim 14, wherein a periph­
eral edge of the middle layer is at least partially unsealed 
with the top layer, and where the first and the chambers are 
in fluid communication with each other. 

18. The inflatable assembly of claim 17, further compris­
ing an inlet to inflate and deflate both the upper and the lower 
chambers. 
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19. The inflatable assembly of claim 14, wherein the
I-beam structures are equally spaced from each other and 
latitudinally disposed between the middle and the bottom 
layers. 

20. An inflatable assembly comprising:

an inflatable upper chamber defined by a top layer and a 
middle layer attached to each other through a plurality 
of X-beam sealing structures, and 
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an inflatable lower chamber disposed adjacent to the 

upper chamber and defined by a bottom layer and the 

middle layer, the upper and lower chambers being 

separated by the middle layer, wherein the middle and 

the bottom layers are attached to each other through a 

plurality of I-beam sealing structures. 

* * * * *
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