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(57) Abrégée/Abstract:
[00038] AH Inflatable cushioning device includes an inflatable main body, a neck portion coupled to the main body, and a valve
member having terminal and distal ends. The terminal end Is coupled to the neck portion. The valve member has an inflation
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(57) Abrege(suite)/Abstract(continued):
configuration In which the valve member distal end Is disposed inside of the neck portion. The valve member has a deflation
configuration in which the valve member distal end Is disposed outside of the neck portion.
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(57) Abstract: An inflatable cushioning device includes an
inflatable main body, a neck portion coupled to the main
body, and a valve member having terminal and distal ends.
The terminal end is coupled to the neck portion. The valve
member has an inflation configuration mm which the valve
member distal end 1s disposed mside of the neck portion.
The valve member has a detlation configuration in which the
valve member distal end 1s disposed outside of the neck por-
tion.
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INFEATABLE CUSHIONING DEVICE

PRIORITY CLAIM
L0001 ] This patent application claims priosity o UL S, Provisional Patent Application
Serial No. 62/127.696 filed March 3, 2013, the entirely of which 1s hersby meorporated by

reference as il fully set forth herem.

BACKGROUND

00021 Conventional air matiresses are typically construcied of lightweight film,

ejther by mowth or with a varely of pumps. Some conventional aw maitresses are open-cell
foam {illed and are {fully or somewhat self-nilating, but are bulky when packed and heavier
in wetght than non-self-inflating awr mattresses. Many conventional air mattresses have small

valves and hmited vohumetric efficiency.

DESCRIPTION OF THE DRAWINGS

IR Many of the atiendant advantages of s mvention will become more readily
appreciaied as the same become betier undersiood by reference (o the lollowing delailed
description when taken o comunction with the accompanying drawings, wheremn:

00041 FIGS. 1-4 illustrate top plan views of a first embodiment of the invention;

L0005 FIG. 5 rilustrates a top plan view of a second embodiment of the wmvention;

0006 FIG. 6 illustrates a side cross-sectional view of the embodiment itlustrated m

OO FIG. T dlastrates 3 top plan view of a third embodiment of the mvention;
O00R ] FIG. 8 illastrates a side cross-sectional view of the embodoment Blustrated

FIG, 7 and
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009 FIGS, 9-10 ilustrate a matrix core according to an embodiment of the

invenion.

DETAILED DESCRIPTION

{0010 This patent applicabion 15 mlended to describe one or more
embodiments of the present mvention, It 18 ¢ be understood that the use of absolute terms,
such as "must,” “will,” and the hke, as well as spectiic quantities, 15 to be construed as bemng
applicable 1o one or more of such embodiments, but not necessarty o all such embodiments.
As such, embodiments of the mvention may omit, or include a modification of, one or more
features or functionalities described in the context of such absolute terms.

100011 An smbodiment inclodes a unigue aw nflator and deflaior for air

matiresses. i faster and easier (0 use than conventional designs.  One or more

and deflation for sunplified operation and a less-complex roll down and buckled or plastic-
Aipper type closure. A plastic-zipper fype closure may be bonded o the neck portion. The
plastic-zipper type closure may include tabs to assist in opening 1t and a clip or shder to assist
m closing if.

D001 2] Referming to FIGS, 1-4, an mflatable cushioning device 100 according
to an embodiment s lustrated. Device 10 mchudes an milatable mam body 105 m which 18
disposed a core 140 and side channels 130, Main body 1035 and core 140 may be conligured
ilentical or simiar {o the configuranon tiustrated i and described with reference o FIGE. ¢-
10 and described w1 ULS. Pat. Appl. No. 12/842 027 ttled "CELLULAR MATRIX WITH
INTEGRATED RADIANT AND ANDAOR CONVECTION BARRIERS PARTICULARLY
FOR USE WITH THE INFLATABLE BODIES.” which s hereby incorporated by reference
i i1 entiredy as if fully set forth heramn.

0001 3] More specifically, and referring to FIGS. 0-14), a general configuration
of a mainx core 20 15 shown in conjunction with wiflatable body 30, Core 20, which w thus
emtbodiment is comprised only of thin wrethane Hilms in the form of film sheets, mchudes
planar sheet 22 to which 18 bonded first corrugating or serpenting sheet 24a and second
corrugating or serpentine sheet 24b {(collectively or generally veferred to as corragating o
serpentine sheet(s) 24}, Bach corrugating or serpentine sheet 24 comprises proximal gpexes

26 and disial apexes 28, which are preferably heat or RF bonded to the adjacent material; the

L g
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material between the two apexes constituting one side of {wo adjacent cells 21. In this

iflusirated embodiment, proximal apexes 26 of corrugating or serpentine sheets 24a and 24b

mduced in sheet 24a, for example, transters nearly divecilv to sheet 24b. and vice versa. This
effective transference of tension forces beneficially provides the necessary {ensile elements m
certain articie embodunents of the mvention, and peronis the use of relatively low tensile
sivenpth substitute matenials in planar sheet 22

OO0 4 Matrix core 20 1s shown disposed in, and partially bonded to, inflatable
body 30. Intlatable body 30 comprises first and second panels 32a and 32b, cach having mner
and outer surfaces 34 and 36 respectively, and which are jomed at thew opposing perumeters
10 form an enveloping structure, and which form cell walls {or roughly hall of the cells that
comprise core 20 through the bonding of distal apexes 28 of comrugating or serpentine sheets
24 there {0, To permut gas/anr mftox and efflux mito and from the chamber defined by first and
second panels 323 and 32b, valve 38 s disposed i one of the panels (here shown disposed in
pangl 32a). Presuming that the ends of cells 21 are not sealed and/or at least one wall i sach
cetl 13 fluid/gas parmeable, any fhud/gas within the chamber defined by first and second
panels 32a and 32b will pass thwvough valve 38 upon complete compression of body 30,

0001 5] Each cell 21 i core 20 defines a longiudinal direction comncident with
the cell axis or geometric "height” of the prism, and compnises for pumposes of dentification
two leg walls and a base wall, For convention and with reference to FIG. 1, any given cell
21 comprises base wall 23 and leg walls 25, 25" {note that the leg walls are visually discrete
but are formed {rom g single mstance of cormugating or serpentie sheet 24a or 24b). Leg
walls 25" and 25" {orm an angle theta. there between, the valge of which s proportional 1o
the iateral length of base wall 23, As will be discussed m more detad below, the value of
theta. 1s g factor i core 20's restorative bias as well as the load capacity of milatable body
3,

00016 Inflatable body embodiments of the mmvention need not only provide
for a single chamber in which g core is disposed. With core 20 being longtiudinally ortented
and having planar sheet 22 essentiallv parallel (o panels 323 and 32b as shown m FIG. 10,
oatward extension thereot o be mcluded m the perimeter bond between panels 32a and 32b
bifurcates the chamber. While not necessary, mclusion of one or both corrugating or
serpentite sheets 243 and 24b m the peripheral bond may be desired. Alternatively, chamber

bfurcation can be achieved if only one or both corrugating or serpentine sheets 248 and 24b

-t
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extend mto the penpheral portion of panels 32a and 32b.  Side channels 150 may be
configured stnular to side channels 90 fllustrated w FIG. 10, Side channels 130 may serve as
are~disinbution manilfolds and may have a total cross~sectional area 15-20% of the core 140
cross-sectional area. All or part of core 140 may be air penmeable in an embodiment.

00017 Refernng agam o FIGS. 14, device 100 further mchudes a neck
portion 110 coupled {o the mamn body 105 and conligured to permit ar flow belween the
man body and the ambient environment external to the device. Device 100 further inchudes a
shoulder portion 130 serving as a transifion zone between the mam body 105 and the neck
portion 110, As can be seen in FIGN. 1-4, the onentations of the neck portion 114 and mam
bady 105 are substantially paraliel to one another, while the shoulder portion 130 is oriented
at an angle {e.z., ~43 degrees) with respect o the neck portion and main body.

0001 8] A valve member 115 mchudes a teymunal end 120 and a distal end 123,
the terminat end bemng attached 1o the neck portion 11 In an emabodiment, the width of the
valtve member 115 18 tapered from the termungl end {20 o the distal end 125, and 15 seamed
along #s edges, such that the distal end 15 less wide than the ternunal end, thersby promoting
automatic {i.e., not manual) closing of the valve member once the device 100 15 fully or near-
fully inflated.

00019 As best ilustraied in FIGS. 1-2, the valve member 115 has an milation
configuration m which the valve member distal end 125 15 disposed mside of the neck portion
110, As shown in FIG. 1, and i an embodiment, when the valve member 115 is i the
inflation configuration, the valve member distal end 125 extends from {enminal end 120
toward bul not mto the shoulder portion 1380 {(Z¢., the terminal end does not extend past the
location, denoted bv dashed hine 126, i which the neck portion 110 begins 10 curve m
transiion to the shoulder porton). Alternatively, distal end 125 of valve member 115 may
gxtend to small distance {e.g., 1/2") away from core 140 so that valve member can be free 10
close during milation and to seif- reverse during deflation. Device 100 further mncludes a
pneamatic valve 135, which may be of the sel-inflating vanety, i fluid communication with

i
b

the main body 105, Valve 135 allows a user of device 100 to “fine tune” the inflation
pressure m main body 185 once valve member 1135 has bean sealed.

K20 As best tiustrated m FIG. 2, air can be blown mto the neck portion 110
and valve member 115 by positioning the user’s mouth a few inches {e.g., 6-10 mches) from
thie neck portion o promote ambent ar enfranment ander the Bernoull Principle through

the valve member untd the matiress 18 suttably milated. As the device milates, mounting
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back pressure acanst the valve member distal end 1235 promotes closure of the valve member
115, such that valve member functions as a check valve allowing flow from termunal end 120
to distal end 125

00021 As ilustrated i FIG. 3, once the device 100 is suifably inflated, the
user can roll the neck portion 110 and a sealing buckle 143 toward shoulder portion 134 and
fasten the buckle m place, thereby sealing off the neck portion to prevent air from escaping
the device.

000221 As best itlastrated w FIG. 4, the valve member 115 further has a
deflanon configuration i which the valve member distal end 123 13 disposed outside of the
neck portion 110 m a direction opposiie (o that of the inflation configuration. To aclueve the
deflation conliguration, the buckle 145 15 unfastened, and the device 100 shighily compressed
untll the valve member terminal end 120 18 forced oulside of neck portion 110 and aw can
escape freely mnto the ambrent environmient exiernal o the device. Once device 100 1s
suttably deflated, valve member 115 can be pushed mto the neck portion 110, the buckle 145
fastened, and the device 1s ready o be stored.

HHRI2 3 FIGS. 5-8 illastrate allermative embodiments mclading dual-chambers
but otherwise mcorporgting ail principles and configurations described above heremn. The
grbodiment shown  FIGS. 3-6 uses one high-volume film valve to mflate both chambers
taking advantage of the Berpoulh Principle to mudtiply the anr miake and then a second
inboard high-volume [im valve to milate a second chamber. The chambers are separated by
an air-timpernmeable center fiint laver and sealed to the outside and from one another when a
roil down closure of the neck portion 15 wade, The user can then selechively adjust the uppser
and lower chambers for greater comiort and thenual performance using an awxiiiary valve for
each chamber. Addionaily the discrete dual chambers msure that the matiress will remam
itflated 1 one of the chambers is punctured. To speedily detlate the matiress, the user simply
unradls the closwre and the trapped air in the matiress aulomatically reverses both valves for
detlation.

L0024 Specifically, and refernng to FIGS. &6, an inflatable cushuoning

device 00 mcludes an inflatable main body 3035 having first and second generally opposing

M

internal surfaces 330, 333 and a core 544, An air-unpermeable film layer 564 15 coupled fo
and disposed within the main body 505, A first chamber 565 is formed by the film layer 560

second mternal surface 355 The second chamber 570 13, thusly, pnewmatically separated
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from the first chamber 363 by the {ilm layer 368, Device 3030 mav also mclude 3 sealing
backle 345,

HO0025] A primary neck portion 510 is pnewmnatically coupled to the first and
second chambers 565, 370, A secondary neck portion 511 is pneuwmatically coupled o the
first chambey 365, Device SU0 {urther includes a shoulder portion 330 serving as g transition
zone between main body 503 and the neck porfions SH3, 511

000261 A primary valve member 515 mcludes terminal and distal ends 5320,
525, The primary valve member {fermmal end 520 15 attached o the primary neck portion

510. A secondary valve member 316 hkewise has termunal and distal ends 521, 526, The

an enbodiment, the width of the valve members 315, 5316 15 tapered from the ternunal ends
S243, 521 to the distal ends 5235, 526, such that the distal end 13 less wide than the {erminal
end, thereby promoting automatic closing of the valve members once the device 500 18 fully
or near-fully inflated.

00027 In & manner similar 1o that discussed above with reference 1o valve
member 115, the pnmary valve member 315 has an inflattion configmmation m whach the
pritnary valve member distal end 525 15 disposed mside of the primary neck portion 513, The
primary valve member 315 has a deflation configuration my which the primary valve menmber
distal end 5323 13 disposed ouiside of the primary neck portion 310 m a direction opposiie ©
that of the mflation configuration.

0028 Sumilarly, the secondary wvalve member 316 has an  inflation
condiguration m wiich the secondary valve member distal end 326 15 disposed mside of the
secondary neck portion 311, The secondary valve menther 316 has a deflation configuration
i which the secondary valve member distal end 326 15 disposed mside of the primary neck
portion 510,10 g divection oppostie o that of the milation confipuration, and outside of the
secondary neck portion 51 1.

00029 When the primary and secondary valve members 315, 516 are m the
inflation configuration, the primary and secondary valve member distal ends 325, 526 extend
toward but not into the shoulder portion 530, Device 300 further includes pneumatic valves

3735, 580, wihich may be of the self-intlating varety, w Huid communcation wath the fivst and

515, 516 have been sealed.

&
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U3 Another versian of the impwrovement desceribied above and 1 FIGS, 7-8
shows the alr unpermeable center filin laver romming all the way out to the end of the roll
down closure.  In thus version the upper and lower chambers are selectively inflated
separately.

00031 Specificatly, and refermng to FIGS. 7-8, an milatable cushionimg
device 6 mcludes an mnilatable man body 603 having first and second generally opposing
nternal surfaces 630, 655 and a core 640, An air-unpermeable {ilm laver 660 15 coupled o
and disposed within the main body 605, Unbike the film laver 560 described with reference
to FIGS. 5-6, which only partially extends through device 560, hlm laver 660 extends

and first mternal surface 630, A second chamber 670 is formed by the hilm layer 660 and
second mernal surface 655, The second chamber 6740 15, thusly, pusamatically sealed from
the first chamber 663 by the [ilm laver 660, Device 600 may also include a seahing buckle
45,

00032 ] A first neck portion 610 13 pnsumatically coupled to the first chamber
GG, A second neck portion 611 15 ppeumatically coupled to the second chamber 670,
Device 600 further includes a shoulder portion 630 serving 85 a transifion zone between main
bodv 605 and the neck portions 610, 611,

0033 A first valve member 615 meludes ternunal and distal ends 620, 625,
The first valve member terminal end 620 15 attached to the first neck portion 610, A second
fermingl end 621 18 atiached o the second neck portion 611, i an embodiment, the widih of
the valve members 615, 616 1s tapered from the termunal ends 620, 621 10 the distal ends 625,
G626, such that the distal end is less wide than the termmal end, thereby promoting sutomatic

{00034} fn a manner simular to that discussed above with reference o valve
member 115, the fust valve member 613 bas an milation conliguration i which the first
valve member distal end 6235 is disposed mnside of the first neck portion 610, The first valve
mamber 613 has a deflation configuration uy which the first valve member distal end 625 13
disposed outside of the first neck porlion 610 in a direction opposite o that of the milation
configaration.

{D0035] Stutlarty, the second valve mamber 616 has an mflation configuration

i which the second valve member distal end 626 1s disposed mside of the second neck
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porfion 61 1. The second valve member 616 has a defiation configuration 1 which the second

valve member distal end 626 18 disposed ouiside of the second neck portion 611 m a divection

apposite to that of the mflation configuration.
00036] When the first and second valve members 6135, 616 are m the infiation

configuration, the first and second valve member distal ends 625, 626 extend toward but not
inio the shoulder portion 630, Device 600 further inchudes pneumatic valves 675, 680, which
may be of the seifanllating vartety, n Huid corumunication with the fust and second
chambers 663, 6740, respectively. Valves 673, 680 allow a user of device 6060 to “line fune”
the mitanon pressure in the st and second chambers 663, 670 once valve members 615, 616
have been sealed.

00037 From the toregomy, it will be appreciated that specific embodunents of
the mvention bave been described herem for purposes of dlustration, but that varous

modifications may be made without deviating [rom the spirit and scope of the mvention.
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What is clatmed is:

i. An miflatable cushioning device, comprising:

an wmilaiable man body:;

a neck portion coapled to the main body; and

3 valve member having ternunal and distal ends, the termmnal end being coupled o the
neck portion, the vatve member having an milation configuration m which the valve member
distal end s disposed inside of the neck portion, and the valve member baving a dellation

configuration in which the valve member distal end s disposed outside of the neck portion.

2. The device of claim 1, further comprising a shoulder portion coupled to the
main body and the neck portion.
3. The device of claim 2, wherein the valve miember distal end, when the valve

member 15 in the miflation configuration, extends toward butl not mto the shoulder portion.

4. The device of clamm |, wheram the width of the valve member 15 tapered from

the terminal end to the distal engd.

5. The device of claim 1, further comprising a pneumatic valve m {fluid

conununication with the maim body.

0. The device of claim §, wherem the ppeumatic valve 1s a self-nflating valve.

7. An mflatable cushioming device, comprising:

an milaiable main body bhaving first and second generally opposing internal surfaces;

an air-mmpermeable film layer coupled to and disposed withun the mam body, whereby
a first chamber 15 formed by the film laver and first internal surface, a second chamber is
formed by the flm layer and second nlernal surface, the second chamber bemng
preumatically separated from the [irst chamber by the fitm layer;

a primary neck portion pneumatically coupled to the first and second chambers;

a secondary neck portion pneumaticaliy coupled to the first chamber;
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a primary valve member having terminal and distal ends, the prunary valve member

ternunal end bemy coupled o the primary neck portion, the primary valve member having an

primary neck portion, and the primary valve member having a deflation configuration m
which the pramary valve member distal end i3 disposed outside of the primary neck porhion;
and

a secondary valve member baving terminal and distal ends, the secondary valve
member fermmal end bemp coupled o the secondary neck portion, the secondary valve
member having an mfiatton conlipuration m which the secondary valve member disial end 13
disposed mnside of the secondary neck postion, and the secondary valve member having a
deflation configuration m which the secondary valve member distal end 1s disposed mside of

the primary neck portion.

8. The device of clann 7, further comprising a shoulder portion coupled to the

maimn body and the neck portions.

9. The device of clann B, wherein the primary and secondsry valve member
distal ends, when the primary and secondary valve members are m the inflation

configuration, extend toward bai not into the shoulder portion,

{0 The device of claim 7, whergin the width of the pnimary valve menber s

tapered from the primary valve member termunat end o the prinwary valve member disial end.
1. The device of clapm 7, wherem the width of the secondary valve member 18
tapered from the secondary valve member terminal end to the secondary valve member distal

end,

12, The device of claim 7. further comprising first and second pneumatic valves in

flutd commumnication with the first and second chambers, respectively.

13, An mflatable cushioning device, comprising:

an nflatable mamn body having hirst and second penerally opposing imternal surfaces;

10
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an atr-inpermeabie film {aver coupled 1o and disposed within the mam body, whereby

a first chamber is formed by the [ilm layver and first wnternal surface, a second chamber s

pneumatically sealed from the first chamber by the film layer;

a first neck portion pneumatically coupled {0 the first chamber;

a second neck portion pnewnatically coupled 1o the second chamber;

a first valve mentber having ternunai and distal ends, the first valve member terminal
end beinz coupled to the fust neck porion, the first valve member having an mflation
configaranon m wihach the fst valve member distal end 15 disposed mside of the frst neck
portion, and the first valve member having a deflaton configuration in which the first valve
member distal end s disposed outside of the first neck portion; and

a second valve member having terminal and distal ends. the second valve member
terminal end being coupled to the second neck portion, the second valve member having an
inflation configuration i which the second valve mentber distal end is disposed inside of the
second neck portion, and the second valve member having a deflation configuration in which

the second valve member distal end 18 disposed outside of the second neck portion.

14,  The device of claim 13, turther comprising a shoulder portion coupled to the

mamn body and the neck portions.
{15, The device of clamm 14, wherem the first and second valve member distal
ends, when the first and second vabre members are i the milation conliguration, extend

ioward but not mito the shoulder portion.

S The device of claim 13, wherein the width of the first valve member 15 tapered

from the first valve member terminal end o the first valve member distal end.

17, The device of claim 13, wherein the width of the second valve member is

533 The device of clatm 13, further comprising {irst and second pneumatic valves

i fluid connumnunication with the first and second chanibers, respectively,

i1
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