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LIT GONFLABLE.

@ Un lit gonflable comprend un corps de lit gonflable (3)
présentant une couche supérieure (33), une couche infé-
rieure (34), et une couche de bordure (35) reliant entre elles
les périphéries des couches supérieure et inférieure (33, 34)
et agissant conjointement avec les couches supérieure et
inférieure (33, 34) pour définir un espace gonflable (30).
Une unité formant une ceinture de renforcement (4, 4a, 4b,
4c) est disposée dans I'espace gonflable (30) dans le corps
de lit gonflable (3), et relie entre elles la couche de bordure
(35) du corps de lit gonflable (3) et au moins une des cou-
gre?s?upérieure et inférieure (33, 34) du corps de lit gonfla-
e (3).
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LIT GONFLABLE

Cette demande de brevet revendique la priorité de
la demande de brevet chinois n° 200720139672.6, déposée
le 4 avril 2007.

La présente invention concerne un lit gonflable,
plus particuliérement un 1lit gonflable présentant un
aspect multicouche.

La figure 1 illustre un 1lit gonflable
conventionnel qui comprend un corps de lit gonflable 1
qui présente une couche supérieure 11, une couche
inférieure 12, une couche de bordure 13 reliant entre
elles les ©périphéries des couches supérieure et
inférieure 11, 12 et =zagissant conjointement avec les
couches supérieure et inférieure 11, 12 pour définir un
espace gonflable 10, et deux couches intermédiaires 14
disposées a distance dans 1'’espace gonflable 10 dans le
corps de 1it gonflable 1 et paralleéelement aux couches
supérieure et inférieure 11, 12 du corps de 1lit
gonflable 1. Les périphéries des couches intermédiaires
14 sont solidement fixées a la couche de bordure 13 par

thermosoudure, formant ainsi deux lignes de soudure

-bouclées 131 sur la couche de bordure 13 du corps de

lit gonflable 1. Par conséquent, 1le corps de 1lit
gonflable 1 présente un. aspect a trois couches. Deux
couches quelcongues . adjacentes parmi la couche
supérieure 11, les couches intermédiaires 14 et la
couche inférieure 12 sont reliées entre elles par une
pluralité de ceintures verticales 2.

Dans une telle configuration, les deux couches
intermédiaires 14 sont utilisées pour obtenir 1'aspect
a trois couches du corps de 1lit gonflable 1. Dfautre
part, chacune des ceintures verticales 2 doit étre
soudée entre les deux couches adjacentes

correspondantes parmi la couche supérieure 11, les

INTEX EX. 1055, Pg. 321
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couches intermédiaires 14 et la couche inférieure 12,
ce qui complique la procédure de fabrication.

Par conséquent, 1’objet de la présente invention
est de proposer un lit gonflable qui présente un aspect
multicouche et qui peut étre facilement fabrigué a un
celt relativement bas.

Selon 1la présente invention, wun 1lit gonflable
comprend

un corps de 1lit gonflable présentant une couche
supérieure, une couche inférieure, et une couche de
bordure reliant entre elles les périphéries des couches
supérieure et inférieure et agissant conjointement avec
les couches supérieure et inférieure pour définir un
espace gonflable ; et

une unité formant ceinture de renforcement
disposée dans 1’espace gonflable dans le corps de 1lit
gonflable et reliant entre elles la couche de bordure
du corps de 1lit gonflable et au moins une des couches
supérieure et inférieure du corps de 1lit gonflable.

D’ autres caractéristiques et avantages de la
présente invention ressortiront de la description
détaillée gui wva suivre des modes de réalisation
préférés en faisant référence aux dessins
d’ accompagnement, parmi lesquels :

La figure 1 est une vue en perspective
partiellement en écorché d’un lit gonflable
conventionnel ;

la figure 2 est une vue en perspective
partiellement en écorché représentant le premier mode
de réalisation préféré d’un 1lit gonflable selon la
présente invention ;

la figure 3 est une vue en coupe fragmentaire
schématique représentant le deuxiéme mode de
réalisation préféré d’un 1it gonflable selon 1la

présente invention ;

INTEX EX. 1055, Pg. 322
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la figure 4 est une vue en coupe fragmentaire
schématique représentant le trolsiéme mode de
réalisation préféré d'un 1lit gonflable selon 1la
présente invention ; et

la figure 5 est une wvue en coupe fragmentaire
schématique représentant le guatrieme mode de
réalisation préféré d’un 1lit gonflable selon la
présente invention.

Avant d’'aborder la description détaillée de 1la
présente invention, 11 est important de noter que des
éléments identiques sont désignés par des numéros de
référence identiques tout au long de la description.

En faisant référence & la figure 2, le premier
mode de réalisation préféré d’un lit gonflable selon la
présente invention est représenté avec un corps de lit
gonflable 3, une premiére unité formant une ceinture de
renforcement 4, et une seconde unité formant ceinture
de renforcement 5.

Le corps de 1lit gonflable 3 présente une couche
supérieure 33, une couche inférieure 34, et une couche
de bordure 35 reliant entre elles les périphéries des
couches supérieure et inférieure 33, 34 et agissant
conjointement avec les couches supérieure et inférieure
33, 34 pour définir un espace gonflable 30.

La premiere unité formant ceinture de renforcement
4 est disposée dans ledit espace gonflable 30 dans le
corps de lit gonflable 3. Dans ce mode de réalisation,
la premiére unité formant une ceinture de renforcement
4 comprend deux ceintures bouclées biseautées 40, dont
chacune présente des périphéries interne et externe 41,
42. Les périphéries externes 42 des ceintures bouclées
biseautées 40 sont solidement fixées & la couche de
bordure 35 du corps de lit gonflable 3 par
thermosoudure, et sont disposées a distance 1l7une de

1"autre, formant ainsi deux lignes de soudure bouclées
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351 sur la couche de bordure 35 du corps de 1lit
gonflable 3. Les périphéries internes 41 des ceintures
bouclées biseautées 40 sont fixées solidement et
respectivement aux couches supérieure et inférieure 33,
34 du corps de 1it gonflable 3 par thermosoudure.
Chacune des ceintures Dbouclées biseautées 40 est
pourvue d’une pluralité de trous de passage 400.

La seconde unité formant une ceinture de
renforcement 5 est disposée dans 1'espace gonflable 30
dans le corps de 1lit gonflable 3, et relie entre elles
les couches supérieure et inférieure 33, 34 du corps de
lit gonflable 3. Dans ce mode de réalisation, la
seconde unité formant ceinture de renforcement 5
comprend une pluralité de ceintures verticales
paralléles 50. Chacune des ceintures verticales 50
présente des cbtés supérieur et inférieur qui sont
fixés solidement et respectivement aux couches
supérieure et inférieure 33, 34 du corps de 1lit
gonflable 3 par thermosoudure, et est pourvue d'une
pluralité de trous de passage 500.

De plus, le 1lit gonflable comprend en outre une
couche supplémentaire 36 solidement fixée par-dessus la
couche supérieure 33 du corps de lit gonflable 3 & des
fins de confort. Cependant, puisque 1la couche
supplémentaire 36 n’est pas nécessaire et puisque la
caractéristique de la présente invention ne réside pas
dans la couche supplémentaire 36, ladite couche n'’est
pas décrite en détail dans le présent document a des
fins de brieveté.

Puisque les deux lignes de soudure 351 sont
formées sur la couche de bordure 35 du corps de 1lit
gonflable 3, le corps de lit gonflable 3 présente un
aspect a trois couches.

La figure 3 illustre le deuxieéme mode de

réalisation préféré d’un corps de 1lit gonflable selon
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la présente invention, lequel est une modification du
premier mode de réalisation préféré. A la différence du
précédent mode de réalisation, la premiere unité
formant une ceinture de renforcement 4a présente une
seule ceinture bouclée biseautée 40a qui présente des
périphéries interne et externe 41a, 42a fixées
solidement et respectivement a la couche supérieure 33
et a la couche de bordure 35 du corps de 1lit gonflable
3 par thermosoudure, formant ainsi une ligne de soudure
bouclée 35a sur la couche de bordure 35 du corps de 1lit
gonflable 3. Par conséquent, le corps de 1lit gonflable
3 présente un aspect a deux couches.

La figure 4 illustre le troisieme mode de
réalisation préféré d’'un 1lit gonflable selon 1la
présente invention, lequel est une modification du
premier mode de réalisation préféré. Dans ce mode de
réalisation, la premiére unité formant une ceinture de
renforcement 4b présente deux ceintures bouclées
biseautées 40b, dont chacune présente des périphéries
interne et externe 41b, 42b. Les périphéries internes
41b des ceintures bouclées biseautées 40b sont fixées
solidement et respectivement aux couches supérieure et
inférieure 33, 34 du corps de 1lit gonflable 3 par
thermosoudure. Les périphéries externes 42b  des
ceintures bouclées biseautées 40b sont reliées d’'un
seul tenant 1l'une a 1l’autre, et sont solidement fixées
a la couche de bordure 35 du corps de 1lit gonflable 3
par tThermosoudure, formant ainsi une ligne de soudure
bouclée 351b sur la couche de bordure 35 du corps de
lit gonflable 3.

Le 1it gonflable comprend en outre deux ceintures
bouclées auxiliaires 6 disposées horizontalement dans
1" espace gonflable 30 dans le corps de 1lit gonflable 3.
Chacune des ceintures bouclées auxiliaires 6 est

pourvue d’une pluralité de trous de passage 60, et
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présente des périphéries interne et externe 61, 62 qui
sont fixées solidement et respectivement a une ceinture
correspondante parmi les ceintures bouclées biseautées
40b de la premiére unité formant une ceinture de
renforcement 4b et la couche de bordure 35 du corps de
lit gonflable 3 par thermosoudure, formant ainsi deux
secondes lignes de soudure bouclées 352 sur la couche
de bordure 35 du corps de lit gonflable 3.

Puisque la premiére ligne de soudure 351lb et les
deux secondes lignes de soudure 352 sont formées sur la
couche de bordure 35 du corps de 1it gonflable 3, le
corps de lit gonflable 3 présente un aspect & quatre
couches.

La figure 5 illustre le quatriéme mode de
réalisation préféré d’un 1it gonflable selon 1la
présente invention, lequel est une modification du
troisiéme mode de réalisation préféré. Dans ce mode de
réalisation, les périphéries externes 42c des ceintures
bouclées biseautées 40c sont disposées a distance les
unes des autres, formant ainsi deux premiéres lignes de
soudure 351c sur la couche de bordure 35 du corps de
lit gonflable 3. Par conségquent, puisque les deux
premieres lignes de soudure 351c et les deux secondes
lignes de soudure 352 sont formées sur la couche de
bordure 35 du corps de 1lit gonflable 3, le corps de 1lit
gonflable 3 présente un aspect a cing couches.

En résumé, en raison de la présence de la premiere
unité formant une ceinture de renforcement 4, 4a, 4b,
4c et des ceintures bouclées auxiliaires 6, le 1it
gonflable de la présente invention peut étre fabriqué
en présentant un aspect multicouche a un colt
relativement bas en comparaison avec 1’art antérieur.
En outre, la premiére unité formant une ceinture de
renforcement 4, 4a, 4b, 4c, la seconde unité formant

une ceinture de renforcement 5 et les ceintures
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bouclées auxiliaires 6 sont facilement assemblées au
corps de 1lit gonflable 3. Le 1it gonflable de 1la

présente invention peut donc é&tre facilement fabriqué.
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REVENDICATIONS

1. Lit gonflable caractérisé par

un corps de 1lit gonflable (3) présentant une
couche supérieure (33), une couche inférieure (34), et
une cocuche de Dbordure (35) reliant entre elles les
périphéries desdites couches supérieure et inférieure
(33, 34) et agissant conjointement avec lesdites
couches supérieure et inférieure (33, 34) pour définir
un espace gonflable (30) ; et

une premieére unité formant une ceinture de
renforcement (4, 4a, 4b, 4c) disposée dans ledit espace
gonflable (30) dans ledit corps de 1lit gonflable (3) et
reljant entre elles ladite couche de bordure (35) dudit
corps de 1lit gonflable (3) et au moins une desdites
couches supérieure et inférieure (33, 34) dudit corps

de 1it gonflable (3).

2. Lit gonflable selon la vrevendication 1,
caractérisé en outre par une seconde unité formant une
ceinture de renforcement (5) disposée dans ledit espace
gonflable (30) dans ledit corps de 1lit gonflable (3) et
reliant entre elles lesdites couches supérieure et

inférieure (33, 34) dudit corps de 1lit gonflable (3).

3. ILit gonflable selon la revendication 2,
caractérisé en outre en ce que ladite seconde unité
formant une ceinture de renforcement (5) comprend une
pluralité de ceintures verticales paralleles (50), dont
chacune présente des cdtés supérieur et inférieur fixés
solidement et respectivement auxdites couches
supérieure et inférieure (33, 34) dudit corps de 1lit
gonflable (3).

INTEX EX. 1055, Pg. 328
Intex Recreation v. Bestway Inflatables




2914545

4. Lit gonflable selon la revendication 3,
caractérisé en outre en ce que chacune desdites
ceintures verticales (50) de ladite seconde unité
formant une ceinture de renforcement (5) est pourvue

d’une pluralité de trous de passage (500).

5. Lit gonflable selon la revendication 1,

caractérisé en ce que ladite premiére unité formant une

ceinture de renforcement (4a) comprend une seule
ceinture bouclée Dbiseautée (40a) qui présente une
périphérie interne (4la) solidement fixée & ladite

couche supérieure (33) dudit corps de 1lit gonflable
(3), et une périphérie externe (42a) solidement fixée &
ladite couche de bordure (35) dudit corps de 1lit
gonflable (3).

5. Lit gonflable selon 1la revendication 5,
caractérisé en outre en ce que ladite ceinture bouclée
biseautée (40a) de ladite premiére unité formant une
ceinture de renforcement (aa) est  pourvue d’une

pluralité de trous de passage (400a) .

7. Lit gonflable selon la revendication 1, dans
lequel ladite premiére unité formant une ceinture de
renforcement (4, 43, 4¢) comprend deux ceintures
bouclées biseautées (40, 40b, 40c), dont chacune
présente des périphéries interne et externe (41, 41b,
41c ; 42, 42b, 42c), lesdites périphéries externes (42,
42b, 42c) desdites ceintures bouclées biseautées (40,
40b, 40c) étant solidement fixées & ladite couche de
bordure (35) dudit corps de lit gonflable (3), lesdites
périphéries internes (41, 41b, 4l1lc) desdites ceintures
bouclées biseautées (40, 40Db, 40c¢) étant fixées

solidement et respectivement auxdites couches
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10

supérieure et inférieure (33, 34) dudit corps de 1it

gonflable (3).

8. Lit gonflable selon la revendication 7,
caractérisé en outre en ce que chacune desdites
ceintures bouclées biseautées (40, 40b, 40c) de ladite
premiere unité formant une ceinture de renforcement (4,
4b, 4c) est pourvue d’une pluralité de trous de passage

(400, 400b, 400c).

9. Lit gonflable selon la revendication 7,
caractérisé en outre en ce que lesdites périphéries
externes (42b) desdites ceintures bouclées biseautées
(40b) de ladite premiere unité formant ceinture de
renforcement (4b) sont reliées d"un seul tenant 1l'une a

1" autre.

10. Lit gonflable selon la revendication 7,
caractérisé en outre par deux celntures bouclées
auxiliaires (6) disposées horizontalement dans ledit
espace gonflable (30) dans ledit corps de 1lit gonflable
(3), chacune desdites ceintures bouclées auxiliaires
(6) présentant des périphéries interne et externe (61,
62) qui sont fixées solidement et respectivement a une
ceinture correspondante parmi lesdites ceintures
bouclées biseautées (40b, 40c) de ladite premiére unité
formant une ceinture de renforcement (4b, 4c) et ladite
couche de Dbordure (35) dudit corps de 1lit gonflable
(3).

11. TLit gonflable selon la revendication 10,
caractérisé en outre en <ce gue chacune desdites
ceintures bouclées auxiliaires (6) est pourvue d’une

pluralité de trous de passage (60).
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FIG. 2
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PATENT SPECIFICATION

Application Date: Nov. 21, 1933.  No. 32506 /33.

Specification not Accepied

COMPLETE SPECIFICATION

lmprovemenis in or velaling to Pneumatic Bags or Mattresses

‘We, P. B. Cow -& Compiny, Laurten,

a company organised under the laws of
Ureat DBritain, of Iactory Square,
Streatham Common, London, S.W. 16,
5 Kurr Lawpav, Austrian citizen, of 7,
Landesgerichtsstrasse, Vienna, Ausiria,
and Lubwic Sresrn, Austrian citizen, of
S, Schottenring, Vienna, Austria,
Assignees in part of the said Kore

10 Lannpav, do hereby declare the nature of
this invention and in what mannper the
same is to be performed, to be particu-
larly described and ascertained in and by
the following statement:— -

15 This invention relates to pneumatic bags
or mattresses which are especially adapted
for use as a bed or couch for purposes of
sunbathing, camping, motoring ete.

According to the invention a pneumatic

00 bag or mattress comprises a hollow bag of
airtight material having substantially
jransverse connecting members extending
a length less than the width of the lag
and connecting the upper and lower sur-

95 faces of the bag, to prevent the balloon-
ing thereof on inflation of the bag.

Preferably each connecting member is
in the form of a strip or wall of rubber-
ized fabric or the like sewn to the bag,

a0 the perforations caused by the sewing
being sealed for example by strips of air-

- tight material secured thereto by adhe-
sive. Preferably also tlhe connecting
1ember nearest the head end of the bag is

85 at such distance therefrom as to leave an
area which on inflation of the bag is
adapted to form a head cushion. The
strips of fabric may however be replaced
by transverse rows of threads or cords.

40 An embodiment of the invention is
illustrated in the accompanying drawing,
in which:

Figure 1 is a horizontal section of a
mattress.

45 Figure 2 a longitudinal section on the
line 2—2 of figure 1. :

Higure 8 a section on the line 3—3 of
figure 1, and
Figure 4 a detail.

Lhe bag a, which is shown in the draw--

ing in its inilated condition, has intermal
connecting members or walls b which are
in a perpendicular or oblique direction to
the longitudinal direction of the rect-
angular or approximately rectangular bag
and only exiend over a part of the bag
width. Further walls connecting these
walls together may be provided as shown
in dotted lines in figure 1 at e. These
walls are fastened to the upper and lower
surfaces of the bag and the wall b nearest
to the head end of the bag is fitted at such
a distance from the end that on the infla-
tion of the bag by the air tube ¢ a head
cushion d is formed.

The walls b which prevent a bag on in-
flation from ballooning, may be formed of
rubberised fabric secured for example to
the bag surfaces by sewing as shown in
figure 4 by means of one or inore raised
seams g. To cover the perforations in the
walls @ due to the stitches g, strips h of
air-tight material are stuck on along the
seams. Alternatively the walls may be
formed of cords arranged in transverse
rows having their ends fastened to the
upper and lower parts of the bag.

It will be noticed owing to the walls
or strips extending ouly over a poriion
of the width of the mattress that on infla-
tion of the bag a certain degree of balloon-
ing will recur at the edges, see figure 3,
which is desirable in order to prevent the
user from rolling off the mattress.

The air tube may conveniently be pro-
vided with a valve so that the mattress
may be inflated by a pump of the cycle
or motor type. A mattress according to
the invention will, when deflated, roll or
fold up into a neat and compact parcel
very convenient for carriage so that it may
be used for such purposes as camping, or

434,098

50

56

60

65

70

75

80

85

90

s

-y

INTEX EX. 1055, Pg. 336
Intex Recreation v. Bestway Inflatables



2 - 434,098

motoring, eyeling ox walking tours, sun-
bathing on the beach, or for aguatic sport.

Having now parficularly deseribed and
ascertained the nature of our said inven-

5 tion and in what manner the same is to
be performed, we declare that what we
claim is:—

1. A pneumatic bag or matiress com-
prising a hollow bag of airtight material

10 having substantially {ransverse counect-
ing memkhkers extending a length less than
the width of the bag and connecting the
upper and lower surfaces of the bag to
prevent ballooning thereof on inflation of

15 the bag.

2. A pneumatic bag or matiress as
claimed in elaim 1 in which the connect-
ing member closest to the head end of the
bag is at such distance therefrom as 1o

20 leave an arrangement which on inflation
of the mattress, is adapted to form a head
cushion.

3. A puneumatic bag or matiress as

claimed in elaims 1 and 2 in which the
connecting members are formed of rubber- 25
ised fabric. .

4. A pneumatic bag or mattress as
claimed in any of the preceding claims in
which the connecting members are secured
by sewing fo the surfaces of the bag by 80
means of raised seams, the stiteh holes
being covered by strips of airtight
material, substantially as deseribed.

8. An arrangement as claimed iu any
of the preceding claims in which the con- 36
neeting members are themselves further
connected by obliquely extending strips.

6. A pneumatic mativess substantially
as deseribed and illustrated with reference
to the accompanying drawing. 40

Dated this 21st day of November, 1933,
(Sgd.) CARPMAELS & RANSFURD,
Agents for Applicants,

24, Southampton Kuildings, Londun,
wW.C. 2

Leamington Spa: Printed for His Majesty’s Stationery Office, by the Courier Press.—1935.
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INTERNAL TENSIONING STRUCTURE
USABLE WITH INFLATABLE DEVICES

BACKGROUND

1. Tcchnical Ficld.

[0001] The present disclosure relates to an inflatable product structure, and in particular to

an inflatable product structure which is light in weight and low in cost.

2. Description of the Related Art.

[0002] Inflatable products, are light in weight, easy to house, and easy to carry. Such
products technologies have been used for outdoor items and toys, as well as various household
goods including inflatable beds, inflatable sofas and the like.

[0003] Many inflatable products utilize internal structures in order to form the product into
its intended, predctermined shape upon inflation. For cxamplc, onc typc of inflatable bed, referred
to as a wave-shaped, straight-strip or I-shaped inflatable bed, may include a tension-band type
internal structure arranged along wave-shaped, straight-line or I-shaped pathways within the
internal cavity. Another type of inflatable bed, referred to as a column-type inflatable bed, has
tension bands arranged into honeycomb-shaped or cylindrical structures within the inflatable
cavity.

[0004] These internal tension-band structures disposed in the cavity of the inflatable bed
give shape to the bed as internal pressure increases, thereby preventing the inflatable bed from
expanding evenly on all sides in the manner of a balloon. More particularly, in order to maintain
an inflatablc bed as a rectangular shape, the tension bands join the upper and lower surfaccs of the
inflatable bed to one another. To allow passage of pressurized air to both sides of these joining
structures, the tension bands may be formed as belts stretching between the upper and lower
surfaces, or as vertical expanses of material with air columns formed therein. The number and
spacing of the tension bands is proportional to the sharpness of the rectangularity of the inflated
product. That is to say, a greater number and/or linear extent of tension bands within the

pressurized cavity results in a more “flat” bed surface.
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[0005] In conventional inflatable products such as the inflatable beds described above, the
tension bands are made of PVC sheets with a sufficient thickness to ensure spreading of force and
concomitant reductions in stress in the product material. For example, the tension bands of known
inflatable beds or sofas may have a thickness of about 0.36 mm. For some known water carrier
devices, such as inflatable swimming pools, the internal tension bands may have a thickness of
about 0.38 mm, while “sandwich” type inflatable swimming pools may have a thickness of 0.7-0.8
mm.

[0006] Thus, conventional inflatable structures utilizing belt- or sheet-like PV C tension
bands meet the force requirements of the product by varying the thickness of the tension bands.
However, where continuous plastic strips or belts are utilized, such tension bands contribute to
increased weight of the inflatable product. Similarly, an increase in thickness and/or spatial
density of solid-strip tension bands also increases the compressed/folded volume of the deflated

inflatable structure.

SUMMARY
[0007] The present disclosure provides an internal tensioning structure for use in an
inflatable product, and a method for producing the same. The tensioning structure fulfills the basic
function of maintaining two adjacent inflatable surfaces in a desired geometric arrangement when
the inflatable product is pressurized. The tensioning structure is formed by connecting a pair of
plastic strips sheets via spaced-apart strands, such as strings or wires. When pulled taut, the
strands providc a high tensile strength between the two opposcd plastic strips. At the same time,
the plastic strips facilitate a strong, long-lasting weld between the tensioning structure and the
inflatable product.
[0008] Various configurations of the tensioning structure are contemplated within the
scope of the present disclosure. In one embodiment, a pair of parallel plastic strips has a plurality
of strands extending therebetween to connect the plastic strips to one another, with the strands
substantially parallel to one another and substantially perpendicular to the plastic strips. In another
embodiment, a similar arrangement of two parallel plastic strips are connected by a plurality of
strands with each adjacent pair of such strands converging to a point at one of the plastic strips in a

“V” configuration. Either embodiment may be incorporated into a tensioning structure with one of
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a number of geometric arrangements within the inflatable cavity, such as linear, cylindrical,
wave-shaped, etc.

[0009] According to one embodiment thereof, the present disclosure provides an inflatable
product comprising: a first sheet and a second sheet disposed opposite the first sheet, the first and
second sheets spaced apart to define a gap when the inflatable product is inflated. The inflatable
product further includes a tensioning structure having a gap portion spanning the gap between the
first sheet and the second sheet to maintain a spatial relationship between the first and second
sheets when the inflatable product is inflated. The gap portion has an extent measured along the
surface of at least one of the first sheet and the second sheet. The gap portion occupies a volume
and has an operable area occupied by gap portion of the tensioning structure defined as the total
arca of the gap between the first sheet and the second sheet, as measured along the extent of the gap
portion of the tensioning structure. The gap portion of the tensioning structure defines an operable
arca-to-volume ratio of at least 10 square millimeters per cubic millimeter.

[0010] According to another embodiment thereof, the present disclosure provides an
inflatable product comprising: a first sheet and a second sheet disposed opposite the first sheet.
The first and second sheets are spaced apart to define a gap when the inflatable product is inflated.
The inflatable product further includes a tensioning structure having a gap portion spanning the
gap between the first sheet and the second sheet to maintain a spatial relationship between the first
and second sheets when the inflatable product is inflated. The gap portion has an extent measured
along the surface of at least one of the first sheet and the second sheet. The gap portion has an
opcrablc arca occupicd by gap portion of the tensioning structurc defined as the total arca of the
gap between the first sheet and the second sheet, as measured along the extent of the gap portion of
the tensioning structure. The gap portion of the tensioning structure has a total weight such that the
tensioning structure defines an operable area-to-weight ratio of at least 6,000 square centimeters
per kilogram.

[0011] According to another embodiment thereof, the present disclosure provides an
inflatable product comprising: a first sheet and a second sheet disposed opposite the first sheet.
The first and second sheets are spaced apart to define a gap when the inflatable product is inflated;
The inflatable product further comprises a tensioning structure having a gap portion spanning the

gap between the first sheet and the second sheet to maintain a spatial relationship between the first
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and second sheets when the inflatable product is inflated. The gap portion of the tensioning
structure has an average thickness of less than 0.125 millimeters.

[0012] According to yet another embodiment thereof, the present disclosure provides an
inflatable product comprising: a first sheet; a second sheet disposed opposite the first sheet, the
first and second sheets spaced apart to define a gap; a tensioning structure spanning the gap
between the first sheet and the second sheet, the tensioning structure comprising: a plurality of
strands uniformly spaced apart and arranged substantially parallel to one another; and a plurality of
weld strips spaced apart from one another and substantially perpendicular to the plurality of
strands, each of the plurality of weld strips affixed to each of the plurality of strands, and each of
the plurality of weld strips affixed to at least one of the first sheet and the second sheet.

[0013] According to still another embodiment thercof, the present disclosure provides an
inflatable product comprising: a first sheet; a second sheet disposed opposite the first sheet, the
first and second sheets spaced apart to define a gap; a tensioning structure spanning the gap
between the first sheet and the second sheet, the tensioning structure comprising: a plurality of
strands uniformly spaced apart and arranged in parallel; and a first weld sheet having the plurality
of strands affixed to an upper surface of the first weld sheet.

[0014] According to still another embodiment thereof, the present disclosure provides an
inflatable product comprising: a first sheet; a second sheet disposed opposite the first sheet, the
first and second sheets spaced apart to define a gap; a tensioning structure spanning the gap
between the first sheet and the second sheet, the tensioning structure comprising: an upper weld
strip; a lower weld strip arranged substantially parallel to the upper weld strip and spaccd apart
from the upper weld strip span the gap between the first sheet and the second sheet; and a plurality
of end-to-end V-shaped strands arranged between weld strips, each of the V-shaped strands having
upper and lower ends fixed to the upper and lower weld strips, respectively.

[0015] According to still another embodiment thereof, the present disclosure provides an
inflatable product comprising: a first sheet; a second sheet disposed opposite the first sheet, the
first and second sheets spaced apart to define a gap, the first sheet and the second sheet cooperating
to at least partially bound an inflatable chamber; a plurality of tensioning structures welded to
respective inner surfaces of the first and second sheets such that the plurality of tensioning

structure span the gap, each of the plurality of tensioning structures comprising: an upper weld
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strip affixed to one of the first sheet and the second sheet; a lower weld strip affixed to the other of
the first sheet and the second sheet; and a plurality of strands connecting the upper and lower weld
strips to one another.

[0016] According to still another embodiment thercof, the present invention provides an
inflatable product comprising: a first sheet; a second sheet disposed opposite the first sheet, the
first and second sheets spaced apart to define a gap, the first sheet and the second sheet cooperating
to at least partially bound an inflatable chamber; a plurality of tensioning structures welded to
inner surfaces of the first and second sheets such that the plurality of tensioning structures span the
gap, cach of the plurality of tensioning structures comprising: a weld sheet; a plurality of strands,
and the plurality of strands substantially evenly spaced and arranged substantially parallel to one
another, the plurality of strands affixed to the weld sheet; and a weld strip affixed to each end of the
weld sheet such that a longitudinal extent of the weld strip is substantially perpendicular to the
plurality of strands, respective ends of the plurality of strands are affixed to the weld strip, and
cach of the weld strips are welded to one of the first sheet and the second sheet.

[0017] According to still another embodiment thereof, the present invention provides a
method for producing a tensioning structure of an inflatable product, the method comprising:
arranging at least one of a welder and an adhesive device downstream of a strand guide; supplying
a plurality of strands to the welder or the adhesive device via the strand guide, such that the
supplied strands are substantially uniformly spaced apart and arranged substantially parallel to one
another; positioning weld strips on a first die of the welder or gluing device, the weld strips having
a longitudinal cxtent corrcsponding to an ovcrall width of the plurality of strands; advancing a
second die of the welder or gluing device into an operable position in which the first and second
dies are disposed at opposing sides of the weld strips, activating the welder or gluing device to
fixedly connect the weld strips to the plurality of strands, such that the weld strips are affixed to the
plurality of strands in a spaced apart and substantially parallel arrangement, and such that the weld
strips are substantially perpendicular to the plurality of strands.

[0018] According to still another embodiment thereof, the present invention provides a
method for producing a tensioning structure of an inflatable product comprises: arranging a hot
roller downstream of a strand guide; supplying a plurality of strands to the hot roller via the strand

guide, such that the supplied strands are substantially uniformly spaced apart and arranged
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substantially parallel to one another; arranging a conveying roller downstream of the strand guide,
the conveying roller operable to deliver at least one weld sheet to the hot roller, the at least one
weld sheet having a width corresponding to an overall width of the plurality of strands; and passing
the plurality of strands and the at least one weld sheet through the hot roller, such that the plurality
of strands become affixed to the at least one weld sheet.

[0019] According to still another embodiment thereof, the present invention provides a
method for producing a tensioning structure, the method comprising: arranging a first pair of weld
strips parallel to one another on a joining device; wrapping at least one continuous strand around a
plurality of members arranged along a pair of rows adjacent the first pair of weld strips,
respectively, each of the pair of rows of members offset with respect to the other of the pair of rows
of members, the step of wrapping comprising alternating between the pair of rows, such that the at
least one continuous strand forms a plurality of end-to-end V-shaped strands; and using the joining
device to join the first pair of weld strips to the plurality of strands at respective V-shaped corners
formed by the at least one continuous strand, such that the tensioning structure has a tensile

strength along a direction perpendicular to a longitudinal extent of the first pair of weld strips.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above mentioned and other features and advantages of this disclosure, and the
manner of attaining them, will become more apparent and the invention itself will be better
understood by reference to the following description of embodiments of the invention taken in
conjunction with thc accompanying drawings, wherein:

[0021] Fig. 1 is an exploded, perspective view of an inflatable structure incorporating a
tensioning structure made in accordance with the present disclosure;

[0022] Fig. 2 is an enlarged perspective view of the tensioning structure shown in Fig. 1;
[0023] Fig. 3 is an exploded, perspective view of an inflatable bed incorporating
tensioning structures made in accordance with the present disclosure;

[0024] Fig. 4 is an assembled view of the inflatable bed of Fig. 3, in which the inflatable

bed material is made transparent to show the internal arrangement of the tensioning structures;
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[0025] Fig. 5 is an exploded, perspective view of an inflatable bed incorporating an

alternative geometric arrangement of tensioning structures made in accordance with the present

disclosure;

10026] Fig. 6 is an assembled view of the inflatable bed of Fig. 5, in which the inflatable
bed material is made transparent to show the internal spatial arrangement of the tensioning
structures;

[0027] Fig. 7 is a perspective view of an apparatus for producing bulk material for the

tensioning structures shown in Figs. 3-6;

[0028] Fig. 8 is an exploded, perspective view showing a first embodiment of the bulk
material created by the apparatus of Fig. 7;

[0029] Fig. 9 is a perspective view showing a first embodiment of the bulk material created
by the apparatus of Fig. 7,

[0030] Fig. 10 is a perspective view showing a second embodiment of the bulk material
created by the apparatus of Fig. 7;

[0031] Fig. 11 is a perspective view showing a second embodiment of the bulk material
created by the apparatus of Fig. 7;

[0032] Fig. 12 is an exploded, perspective view of a first alternative tensioning structure
made in accordance with the present disclosure;

[0033] Fig. 13 is an assembled, perspective view of the first alternative tensioning
structure shown in Fig. 12;

[0034] Fig. 14 is an cxplodcd, perspective view of a sccond alternative tensioning structurc
made in accordance with the present disclosure;

[0035] Fig. 15 is an exploded, perspective view of a third alternative tensioning structure
made in accordance with the present disclosure;

[0036] Fig. 16 is an assembled, perspective view of the third alternative tensioning
structure shown in Fig. 15;

[0037] Fig. 17 is an exploded, perspective view of a fourth alternative tensioning structure
made in accordance with the present disclosure;

[0038] Fig. 18 is an exploded, perspective view of a fifth alternative tensioning structure

made in accordance with the present disclosure;
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[0039] Fig. 19 is an assembled, perspective view of the fifth alternative tensioning
structure shown in Fig. 18;

[0040] Fig. 20 is an exploded, perspective view of an inflatable bed incorporating
alternative tensioning structures made in accordance with the present disclosure;

[0041] Fig. 21 is an assembled view of the inflatable bed of Fig. 22, in which the inflatable
bed material is made transparent to show the internal arrangement of the tensioning structures;
[0042] Fig. 22 is an exploded, perspective view of an inflatable bed incorporating an
alternative tensioning structures made in accordance with the present disclosure, configured in an

alternative geometric arrangement;

[0043] Fig. 23 is an assembled view of the inflatable bed of Fig. 22, in which the inflatable
bed material is made transparent to show the internal spatial arrangement of the tensioning
structures;

[0044] Fig. 24 is a perspective view of an apparatus for producing bulk material for the

first through fifth alternative tensioning structures shown in Figs. 12-19;

[0045] Fig. 25 is an exploded, perspective view of a sixth alternative tensioning structure
made in accordance with the present disclosure;

[0046] Fig. 26 is an assembled, perspective view of the sixth alternative tensioning
structure shown in Fig. 25;

[0047] Fig. 27 is an exploded, perspective view of an inflatable bed incorporating the sixth
alternative tensioning structure shown in Fig. 25;

[0048] Fig. 28 is an asscmblcd view of the inflatablc bed of Fig. 27, in which the inflatablc
bed material is made transparent to show the internal arrangement of the tensioning structures;
[0049] Fig. 29 is a perspective view of an apparatus for producing bulk material for the
sixth alternative tensioning structures shown in Figs. 25-28;

[0050] Fig. 30 is an exploded, perspective view of a seventh alternative tensioning
structure made in accordance with the present disclosure;

[0051] Fig. 31 is an assembled, perspective view of the seventh alternative tensioning
structure shown in Fig. 30;

[0052] Fig. 32 is a perspective view of an apparatus for producing bulk material for the

seventh alternative tensioning structures shown in Figs. 30 and 31;
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[0053] Fig. 33 is a top plan view of portions of tensioning structures bunched together
during a welding process;

[0054] Fig. 34 is a top plan view of portions of a tensioning structure collapsed when the
mattress 1s deflated for storage or shipment;

[0055] Fig. 35 is a view similar to Fig. 33 showing portions of tensioning structures with
strands placed in piles during a welding process; and

[0056] Fig. 36 is a view similar to Fig. 33 showing portions of tensioning structures shifted
relative to each other during a welding process.

[0057] Corresponding reference characters indicate corresponding parts throughout the
several views. The exemplifications set out herein illustrate exemplary embodiments of the
present invention, and such exemplifications are not to be construed as limiting the scope of the

invention in any manner.

DETAILED DESCRIPTION

[0058] The present disclosure provides tensioning structures which give shape to inflatable
devices, such as inflatable couches, beds or swimming pools. The tensioning structures are
lightweight and occupy minimal volume when the device is deflated and packed away, while also
functioning as a strong and durable internal support upon inflation and use of the inflatable device.
[0059] An exemplary tensioning structure in accordance with the present disclosure
utilizes thin and flexible string- or wire-like strands which join two areas of fabric to one another.
The strands are firmly connected to the adjacent fabric via an intermediate material, such as a strip
or shecet, and the intcrmediate matcrial is in turn firmly connccted to the fabric. The arca of contact
between intermediate material and the attached strands may be manipulated to impart a connection
strength commensurate with the tensile strength of the strand. Similarly, the area of contact
between the intermediate material and the adjacent fabric may also be manipulated to impart a
fabric/tensioning structure connection strength commensurate with the aggregate tensile strength
of all strands in the tensioning structure.

[0060] Various tensioning structures and methods of manufacturing the same are

described in detail below. It is contemplated that any of the present described tensioning structures

9
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may be used in any inflatable product, either alone, as a group or in combination with one another
as required or desired for a particular design. In addition, it is contemplated that tensioning
structures in accordance with the present disclosure can be used in other contexts, such as in
camping equipment, or in any other context where a lightweight, packable structure is needed to

join two pieces of material that are urged away from one another in use.

1. Weld Strips Joined By Spaced-Apart Strands.

[0061] Turning now to Figs. 1 and 2, tensioning structure 3 is shown joining upper
material 1 to lower material 2. In the illustrated embodiment, tensioning structure 3 includes upper
and lower weld strips 31 connected to one another by a plurality of substantially parallel strands 32
that define a gap portion extending between a gap between upper and lower sheets 1, 2. The upper
and lower weld strips 31 are in turn welded to the upper material 1 and the lower material 2,
respectively, such that forces urging upper and lower materials 1, 2 are encountered by tension in
strands 32.

[0062] Optionally, reinforcing strands 5 (Fig. 3) may be provided along the longitudinal
extent of weld strip 31 (i.e., substantially perpendicular to strands 32). Reinforcing strands 5,
when provided, may be coupled to tensile strands 32, such as by folding strands 32 over
reinforcing strands 5, tying strands 5, 32 to one another, or adhesively securing strands 5, 32 to one
another. When so coupled, reinforcing strands 5 provide additional surface arca contact with weld
strips 31 and thereby improve the resistance of securing strands 5 to pulling free from weld strips
31. In addition, thc presence of reinforcing strands 32 within weld strips 31 improvces the tensile
strength of weld strips 31 along their longitudinal extents.

[0063] The plurality of strands 32 in the tensioning structure 3 as shown in Figs. 1 and 2
are arranged such that the strands 32 are substantially parallel to one another when strands 32 are
pulled taut (i.e., when weld strips 31 are drawn away from one another). In addition, adjacent pairs
of strands 32 may have even intervals therebetween, such that a substantially constant tensile
strength of tensioning structure 3 is maintained across the longitudinal extent of weld strips 31. In
an exemplary embodiment, strands 32 may extend along the entire width of weld strips 31, as

illustrated in Figs. 1 and 2, such that a large area of contact between strands 32 and weld strips 31
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is achieved. For clarity, Figs. 1 and 2 illustrate only a limited number of strands 32 affixed to strips
31 in this way, it being appreciated that all strands 32 in a tensioning structure 3 may be so affixed.
[0064] In one exemplary application shown in Figs. 3 and 4, a number of tensioning
structures 3 are used in an inflatable structure such as air mattress 10, which includes a sleeping
surface at upper material 1 and a ground-contacting surface at lower material 2. Annular side band
4 is fixedly connected or welded to the peripheries of the upper material 1 and the lower material 2
to form an inflatable chamber. A valve 6 may be provided to facilitate inflation and deflation of
the mattress 10.

[0065] Although mattress 10 is shown as a single layer, double layers may also be
provided. Additional mattress features may also be provided such as those shown in US Patent No.
7,591,036 titled Air-Inflated Mattress, the entire disclosure of which is expressly incorporated by
reference herein. In addition to mattresses, tensioning structure may be used in other inflatable
products such as inflatable boats, inflatable islands, floatation devices, swimming pools, inflatable
slides, and any other inflatable devices.

[0066] Each of the plurality of tensioning structures 3 is welded to respectively opposed
portions of the inner surfaces of upper and lower materials 1, 2, as described in detail above. As
shown in Figs. 3 and 4, the tensioning structure 3 of the illustrated embodiment defines an overall
longitudinal extent (that is, along the longitudinal direction of weld strips 31) corresponding to the
width or length of the sleeping and ground-contacting materials 1, 2 of mattress 10.

[0067] As noted above, tensioning structures 3 are connected to upper and lower material 1,
2 by weld strips 31. Such wclding is accomplishcd by abutting onc of wcld strips 31 to onc of
upper and lower materials 1, 2 and then applying heat to melt and fuse the material of weld strips
31 to the abutting material. In an exemplary embodiment, weld strips 31 and upper and lower
material 1, 2 are both made of PVC, and the welding process is accomplished by applying 105
degree Celsius heat for approximately 0.5 seconds. Upper and lower sheets 1, 2 and weld strips 31
have thicknesses ranging from 0.15 to 1.0 millimeters with 0.34 millimeters being preferred for
upper and lower sheets 1,2 and 0.18 millimeters being preferred for weld strips 31. Weld strips 31
are preferably 12.7 millimeters wide and may range from 1 to 100 millimeters wide. The PVC

used preferably has a tensile strength ranging from at least 7 kgf/cm to 73 kgf/cm and a density
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ranging from 0.8-2.5 grams per centimeter cubed with a preferred density of 1.5 grams per
centimeter cubed.

[0068] In Figs. 3 and 4, tensioning structures 3 are welded to upper and lower material 1, 2
along a substantially linear path, with the plurality of structures 3 substantially parallel to one
another and equally spaced across materials 1, 2. However, it is contemplated that the welding
geometry may take any other suitable geometry, such as a wave-like path, I-shaped path, Z-shaped
path or V-shaped path. One exemplary alternative geometry is a cylindrical or columnar
arrangement, as illustrated in Figs. 5 and 6. In this arrangement, upper and lower weld strips 31 are
each connected at their ends in an end-to-end manner to form an arcuate ring, such as a circular
ring as illustrated. The plurality of strands 32 between the upper and lower weld strips 31 thus
form a closed columnar periphery, thereby forming the body of a column. Upon assembly of
inflatable bed 10, this column is welded to upper and lower materials 1, 2 in a similar fashion as
described herein with respect to linearly arranged tensioning structure 3.

[0069] When mattress 10 is inflated, the introduction of pressurized air into the cavity of
mattress urges upper and lower materials 1, 2 apart from one another. When sufficiently
pressurized, strands 32 become taut and tensioning structures 3 prevent any further spreading apart
of upper and lower materials 1, 2 in the vicinity of each tensioning structure 3. Further
pressurization causes further tensile stress within tensioning structures 3, and additional forces on
the weld between tensioning structures 3 and the adjacent material.

[0070] In an exemplary embodiment of mattress 10, tensioning structure 3 includes as few
as onc strand cvery two centimeters, 1, 2, 3, 4, strands per centimcter of longitudinal cxtent of weld
strips 31, or as much as 5, 10, 15, 20, 30, 40, 50, or more strands per centimeter, or may have any
number of strands per centimeter within any range defined by any of the foregoing values.
According to the preferred embodiment, there is about 2.8 millimeters between strands (i.e., 3.6
strands per centimeter). Strands 32 may be made of regular cotton, polyester, nylon thread made
of multiple filaments twisted together, of the type typically used in clothing seams, or any other
strand types. These regular threads provide substantial tensile strength at a very low cost.
According to alternative embodiments, strands 32 may be woven together to form a fabric.
According to another embodiment, non-woven fabric may be used to form the portion of

tensioning structure 3 extending through the gap between sheets 1, 2.

12

INTEX EX. 1055, Pg. 352
Intex Recreation v. Bestway Inflatables



10

15

20

25

30

WO 2013/130117 PCT/US2012/042079

[0071] According to the present disclosure, the threads may range from diameters of 0.1 to
1.0 millimeters. According to the preferred embodiment, the thread has a diameter of 0.2
millimeters. According to the present disclosure, the tensile strength of the threads may range
from 0.2 kgf to 10kgf per thread. According to the preferred embodiment, the tensile strength of
the thread is 3kgf per thread. According to the preferred embodiment, the threads have a density
range from 0.01 to .3 grams per meter. According the preferred embodiment, the threads are 0.085
grams per meter. Of course, it is appreciated that other materials could be used, such as
monofilament lines, metal wires or cables, plastic and the like.

[0072] The above-described exemplary arrangement of tensioning structure 3 yields a
strong finished product suitable for use in a wide variety of inflatable products. In exemplary
embodiments, tensioning structure 3 has strands 32 with an overall axial span between 5
centimeters and 65 centimeters, rendering strands 32 suitable to span a correspondingly sized gap
formed between the spaced-apart weld strips 31. Therefore, this exemplary embodiment is
suitable for use in mattress 10 having an inflated thickness approximately equal to the axial span of
strands 32. This exemplary embodiment further uses the regular thread material noted above with
a strand density in the ranges given above. The resulting exemplary tensioning structure 3 has an
overall tensile strength between 5.9 and 23.3 kgf per linear centimeter (where linear centimeters
are measured along the longitudinal extent of weld strips 31).

[0073] When mattress 10 is inflated, tensioning structure defines an operable area along its
longitudinal extent and across the gap between upper and lower materials 1, 2. More particularly,
the arca occupicd by tensioning structure 3 is defined as the total arca of the gap between the
material sheets joined by tensioning structure 3, with such gap measured along the longitudinal
extent of the tensioning structure such that the measured area is inclusive of each of the plurality of
strands 32. Where tensioning structure 3 is linearly arranged and upper and lower materials 1, 2
are parallel to one another (as shown, for example, in Figs. 3 and 4), this area is simply the
longitudinal extent of tensioning structure 3 multiplied by the space between upper and lower
materials 1 and 2. Where tensioning structure 3 takes a non-linear path (such as the columnar,
arcuate path shown in Figs. 5 and 6, for example), or upper and lower materials 1 and 2 are
non-parallel, the above-described method for measuring area still results in an accurate operable

arca.
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[0074] The above-described exemplary arrangement of tensioning structure 3 achieves
high tensile strength while promoting light weight and low packed volume of the finished
inflatable product. According to the present disclosure, strands 32 and the area between strands 32
define a gap portion 33 (see Fig. 1) of tensioning structure 3 spanning the gap between upper and
lower materials/sheets 1, 2 that maintains a spatial relationship between the first and second sheets
when mattress 10 is inflated. As shown in Fig. 1, the collection of strands 32 that define this gap
portion 33 having an extent 35 measured along the surface of at least one of first sheet 1 and
second sheet 2. Strands 32 of this gap portion 33 of tension structure 3 collectively occupy a
volume. Gap portion 33 has an operable area defined by extent 35 of gap portion 33 (also closely
approximate to a length of weld strips 31) and length 37 of strands 32. The operable area is
occupied by strands 32 of tensioning structure 3 and defines a total area of the gap between first
sheet 1 and second sheet 2, as measured along extent 35 of gap portion 33 of tensioning structure
3. For example, if strands 32 of an example tension structure have a length 37 of 100 millimeters
between first and second sheets 1, 2 and extent 35 of gap portion 33 is 100 millimeters, the
operable area of gap portion 33 defined by strands 32 is 10,000 square millimeters. Assuming that
there are 3.6 strands per centimeter, there will be 3,571 millimeters of strands 32 within the 10,000
square millimeter operable area. If strands 32 have a diameter of 0.2 millimeters, the total volume
occupied by strands 32 will be 112.2 millimeters cubed. In this example, gap portion 33 of
tensioning structure 3 defines an operable area-to-volume ratio of 89.13 millimeters squared per
millimeters cubed (ex. 10,000 millimeter squared/112.2 millimeters cubed). According to the
present disclosurc, the opcerable arca-to-volume ratio may range from 10 to 3,000 millimcters
squared per millimeter cubed.

[0075] Because of use of strands 32 rather than PVC sheets, the overall weight of mattress
10 can also be reduced. Gap portion 33 of tensioning structure 3 defined by strands 32 has a total
weight and operable area, as discussed above. Inthe above example, the operable area was 10,000
square millimeters (100 millimeters by 100 millimeters) and there were 3.6 strands per centimeter.
This results in 3,571 millimeters of thread. At a density of 0.085 grams per meter of thread, the
total thread will weigh 0.304 grams. As a result, an operable area-to-weight ratio will be about
32,941 square millimeters per gram (or 329,412 square centimeters per kilogram) in the preferred

embodiment (ex. 10,000 square millimeters/0.304 grams). According to some embodiments of the
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present disclosure, the operable area-to-weight ratio is between 8,000 and 5,000,000 square
centimeters per kilogram. According to other embodiments, the operable arca-to-weight ratio is
between 12,500 and 2,500,000 square centimeters per kilogram. According to other embodiments,
the operable arca-to-weight ratio is between 20,000 and 1,000,000 square centimeters per
kilogram.

[0076] Because of use of strands 32 rather than PVC sheets, the average thickness of gap
portion 33 of tensioning structure 3 extending between first and second sheets 1, 2 can also be
reduced. Gap portion 33 of tensioning structure 3 defined by strands 32 has an average thickness
and operable area, as discussed above. The average thickness is reduced by the nominally circular
cross section of strands 32 and the gaps between each strand 32.

[0077] For example, the maximum thickness of gap portion 33 is the diameter of strands
32 (0.2 millimeters in the above example). The minimum thickness of gap portion 33 is zero in
unoccupied arecas between strands 32. When averaged over the total area of gap portion 33
occupied by strands 32 and the total arca of gap portion 33 without strands 33, the average
thickness is less than the diameter of strands 32. Furthermore, if the distance between strands 32 is
increased, the average thickness decreases because more of gap portion 33 is unoccupied by
strands (i.e., the amount of gap portion 33 with zero thickness increases, which decreases the
average thickness of gap portion 33).

[0078] In the above example, the operable area was 10,000 square millimeters (100
millimeters by 100 millimeters) and there were 3.6 strands per centimeter (or 2.8 millimeter from
strand 32 to strand 32). In contrast to thc maximum thickncss of a circular thrcad, which is the
diameter, the average thickness of a circular thread is pi*diameter/4. Using strands 32 with a
diameter of 0.2 millimeters, results in average thickness of 0.157 millimeters for each strand 32.
Because of the gaps between strands 32, the average thickness of gap portion 33 defined by strands
32 and the gaps therebetween is 0.0112 millimeters (i.e. 2.8 millimeters between strands 32 has a
thickness of zero, which reduces the average thickness of gap portion 33 to much less than the
average thickness of strands 32). According to some embodiments of the present disclosure, the
average thickness of the gap portion of tensioning structure 3 is between 0.0003 to 0.1 millimeters.
According to other embodiments, the average thickness is between 0.001 and 0.05 millimeters.

According to other embodiments, the average thickness is between 0.005 and 0.02 millimeters.
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[0079] Turning now to Fig. 7, an apparatus 20 suitable for manufacturing tensioning
structure 3 is shown. To operate apparatus 20 to this end, a plurality of strands 32 are provided
from a bulk thread supply 11, which may be a yarn stand containing several spools of yarn for
example. Thread supply 11 continuously delivers the plurality of strands 32 via strand guide A,
which includes a plurality of apertures through which individual strands 32 pass after delivery
from thread supply 11 and before incorporation into bulk tensioning structure material 30 (shown
in Fig. 9 and described below). Strand guide A maintains uniform spacing of strands 32 from one
another, and arranges strands 32 parallel to one another such that the plurality of strands 32 are
substantially planar. The width of weld strips 31, the distance between neighboring pairs of weld
strips 31, and the spacing between neighboring pairs of strands 32 can be set to any values as
required or desired by an intended use, such as in a particular inflatable product.

[0080] These planar, parallel and even spaced strands 32 are then passed in to welder 40, as
shown in Fig. 7. Welder 40 may be a thermofusion device, using heat to join two plastic materials
together, or may be a high-frequency welder, in which electromagnetic waves take advantage of
excitable chemical dipoles in the plastic material to soften and join the materials to one another.
Moreover, any suitable welding method may be employed by welder 40, as required or desired for
a particular material and process. Another alternative is to forego a welding process and use
adhesive to join strands 32 to weld strips 31. Where adhesive connection is utilized, welder 40
may be replaced by a similarly arranged adhesive device, such as a gluing device. Yet another
alternative is to utilize a sewing machine to mechanically join weld strips 31 to strands 32.
Morcovcer, weld strips 31 nced not be welded to upper or lower matcrials 1, 2, and the term "weld
strip” as used herein refers to any strip of material suitable for affixation to another material,
whether by application of heat, application of adhesive, mechanical joining methods such as
sewing and riveting, or any other suitable method.

[0081] Weld strips 31, having a length corresponding to the width of the arranged plurality
of strands 32, are positioned on lower dies B1 of welder 40. Strands 32 are advanced over weld
strips 31 as illustrated, and upper dies B2 are then lowered into contact with weld strips 31. Energy
(i.e., heat or electromagnetic waves) is applied to fixedly connect the weld strip 31 with each of the

plurality of strands 32 such that the respective strands 32 are fixed in the spaced apart and parallel
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configuration dictated by strand guide A. When so fixed, bulk material 30 (Fig. 9) is complete and
ready for use.

[0082] The finished bulk material 30 may then be delivered to a take-up device (not
shown), such as a spool or roll. This allows bulk material 30 to be continuously produced and
stored for later use. Bulk material 30 can be converted into tensioning structure 3 (Fig. 2) by
cutting down the center of weld strip 31. Tensioning structure 3 can then be applied to various
inflatable products by trimming the length and width thereof according to the dimensions of the
product.

[0083] As noted above, reinforcement strand 5 may be added to tensioning structure 3 to
further improve the strength thereof, including the tensile strength of weld strips 31. To add at
least one reinforcement strand 5 to bulk material 30, reinforcement strands 5 are arranged
perpendicular to the plurality of strands 32, and abutting the respective weld strips 31. Upper die
B2 of welder 40 is pressed down to fixedly connect the weld strips 31 to both reinforcement
strands 5 and the plurality of strands 32, as described above. Reinforcement strands 5 are
illustrated in Fig. 3 but omitted from Fig. 4 for clarity.

[0084] As shown in Fig. 4, tensioning structures 30 are positioned within band 4 and
welded to upper and lower sheet 1, 2. Although shown as perpendicular to sheets 1, 2 in Fig. 4,
after welding, weld strips 31 lay flat on sheets 1, 2 after welding as shown in the lower portion of
Fig. 1. Similarly, in mattresses 10 of Figs. 6, 21, 23, and 28, weld strips 31 are shown
perpendicular to sheets 1, 2, but will lay flat on sheets 1, 2 upon welding as shown in the lower
portion of Fig. 1.

[0085] As illustrated in Figs. 8 and 9, bulk material 30 (Fig. 9) may be formed using a
single layer of weld strips 31 connecting to strands 32. In another exemplary embodiment shown
in Figs. 10 and 11, bulk material 30 may be manufactured as a dual layer structure using a pair of
weld strips both above and below strands 32. The use of two mutually opposed weld strips
employs a gripping action to "trap" or capture the strands 32 therebetween, thereby contributing to
a high-strength coupling interface. When implemented in an inflatable product, the resulting
dual-layer tensioning structure 3 has improved strength and can be welded to upper or lower
material 1, 2 (Figs. 1, 3 and 4) on either side. As shown in Figs. 10 and 11 and discussed above, at

least one reinforcement strand 5 may also be captured between the weld strips 31.
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2. Sheet-Backed Tensioning Structures with Affixed Strands.

[0086] An alternatively arranged tensioning structure is shown in Figs. 12 and 13 as
tensioning structure 103. Structure 103 is substantially similar to tensioning structure 3 described
above, with reference numerals of structure 103 analogous to the reference numerals used in
structure 3, except with 100 added thereto. Elements of structure 103 correspond to similar
elements denoted by corresponding reference numerals of structure 3, except as otherwise noted.
[0087] Tensioning structure 103 includes a plurality of strands 32 which are evenly spaced
and arranged substantially parallel to one another, in a similar fashion to tensioning structure 3
described above. However, tensioning structure 103 includes weld sheet 131 in place of weld
strips 31 of structure 3. Rather than affixing the ends of strands 32 to weld strips 31, the entire
length of strands 32 are affixed to weld sheet 131. Weld sheet 131 serves to provide for proper
positioning and protection of the plurality of strands 32, such as to avoid knotting or damage of
strands 32 during practical use. However, because tensioning structure 103 includes strands 32
embedded therein, weld sheet 131 does not need to bear significant tensile loads and can be kept to
a minimal thickness. For example, weld sheet 131 may be 0.10 millimeters in thickness.

[0088] In Figs. 12 and 13, a single weld sheet 131 is used, though other arrangements are
contemplated. Fig. 14, for example, illustrates tensioning structure 103 (Fig. 13) with an extra
weld sheet 131 applied opposite the first weld sheet 131. Similar to the embodiment of tensioning
structure 3 using mutually opposed weld strips 31 (Figs. 10 and 11), the mutually opposed weld
shecets 131 may be uscd to encapsulate strands 32.

[0089] Figs. 15 and 16 illustrate tensioning structure 203, which is substantially similar to
tensioning structure 3 described above, with reference numerals of structure 203 analogous to the
reference numerals used in structure 3, except with 200 added thereto. Elements of structure 203
correspond to similar elements denoted by corresponding reference numerals of structure 3, except
as otherwise noted. However, structure 203 represents a hybrid approach combining elements of
tensioning structures 3 and 103, in which a plurality of weld strips 31 are used to encapsulate a
portion of strands 32 between strips 31 and weld sheet 131. The addition of weld strips 31 to the

weld sheet 131 improves the strength of the weld connection between tensioning structure 203 and
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the adjacent product material (e.g., upper and/or lower material 1, 2 of inflatable bed 10 shown in
Figs. 2 and 3).

[0090] Figs. 17 illustrates tensioning structure 303, which is substantially similar to
tensioning structure 3 described above, with reference numerals of structure 303 analogous to the
reference numerals used in structure 3, except with 300 added thereto. Elements of structure 303
correspond to similar elements denoted by corresponding reference numerals of structure 3, except
as otherwise noted. Moreover, structure 303 incorporates all the elements of tensioning structure
203 but adds a second, lower layer of weld strips 31 attached to weld sheet 131 opposite the first,
upper layer of weld strips 31. Thus, there is a dual-layer structure of opposing weld strips 31
further augmenting weld sheet 131, rendering tensioning structure 303 very strong and robust both
along the extent of strands 32 and at the weld between strands 32 and the adjacent material, e.g.,
material 1, 2 of inflatable bed 10 (Figs. 3 and 4).

[0091] Turning to Figs. 18 and 19, yet another tensioning structure 403 is illustrated.
Tensioning structure 403 is substantially similar to tensioning structure 3 described above, with
reference numerals of structure 403 analogous to the reference numerals used in structure 3, except
with 400 added thereto. Elements of structure 403 correspond to similar elements denoted by
corresponding reference numerals of structure 3, except as otherwise noted. However, the
plurality of strands 32 used in structure 403 are discontinuous. As shown in Figs. 13 and 14, the
plurality of strands 32 may be trimmed to any desired length, and then affixed to weld sheet 131 by
hot pressing. Upon installation into an inflatable product use, the affixed strands 32 may be cut to
length, and welded into place as described above. Thus, using tensioning structurcs 403 has the
potential to reduce consumption of the material used for strands 32 and avoid unnecessary waste
thereo, thereby lower material cost.

[0092] Optionally, as shown in Fig. 20, each end of the weld sheet 131 (i.e., at the ends of
strands 32) may include a reinforcing strand 5 arranged similarly to tensioning structure 3
discussed above. Reinforcing strands 5 are omitted from Fig. 21 for clarity.

[0093] The sheet-backed embodiments illustrated as tensioning structures 103, 203, 303
and 403 in Figs. 12-19 may be integrated into an inflatable device in a similar fashion as tensioning

structures 3 described above. For example, Figs. 20 and 21 illustrate integration of tensioning
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structures 103 into inflatable bed 10, which is accomplished by the same method as described
above.

[0094] Tensioning structures 103, 203, 303 and 403 may also be formed into a variety of
geometric configurations, as discussed above with respect to tensioning structure 3. These
configurations include a wave-like path, I-shaped path, Z-shaped path or V-shaped path. As
illustrated in Figs. 22 and 23, is a cylindrical or columnar arrangement may also be utilized. In this
arrangement, weld sheet 131 (and upper and lower weld strips 31, if present) is connected at its
ends in an end-to-end manner to form an arcuate ring, such as a circular ring as illustrated. The
plurality of strands 32 between thus cooperate with the material of weld sheet 131 to form a closed
columnar periphery, thereby forming the body of a column. The axial ends of this columnar
structure can then be welded to upper material 1 and lower material 2, respectively, of inflatable
bed 10.

[0095] Turning now to Fig. 24, an apparatus 120 suitable for manufacturing tensioning
structures 103, 203, 303 or 403 is shown. Operation of apparatus 120 is accomplished by first
supplying a plurality of strands 32 from a yarn stand or other stock of yard, as described above
with respect to apparatus 20. Strands 32 are continuously delivered via strand guide A, described
above, which provides uniformly spaced apart and parallel strands 32 to the downstream welder
140.

[0096] Welder 140 includes a conveying roller C downstream of strand guide A, which
continuously delivers a weld sheet 131 of width sufficient to correspond to the width of the
plurality of strands 32. Downstrcam of rollcr C, the plurality of strands 32 arc ncar to or abutting
weld sheet 131.

[0097] The plurality of strands 32 and weld sheet 131 then advance together through hot
roller D, which heats and compresses the material such that strands 32 become fixed to the
softened material of weld sheet 131. After passage through roller D, tensioning structure 103 as
shown in Fig. 13 is complete. The bulk material for tensioning structure 103 may be wound onto a
take-up spool for later cutting into a tensioning structure 103 of appropriate size for a particular
application.

[0098] When the thus tensioning structure 103 is applied to an inflatable product such as
inflatable bed 10 (Figs. 21 and 22), the weld sheet 131 may have a relatively small thickness given
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the level of internal pressure (and, therefore, tension) expected to be encountered by structure 103
during inflation and use of the product. For example, the thickness may be reduced by 20%-40%
with respect known internal tensioning structures lacking strands 32. Because strands 32 are
positioned and configured to bear the tensile loads applied to tensioning structure 103, weld sheet
131 need only provide for proper positioning and protection of the plurality of strands 32, such as
to avoid knotting or damage of strands 32 during practical use. In one exemplary embodiment, the
thickness of weld sheet 131 may be as small as 0.10 millimeters.

[0099] Where a second weld sheet 131 is added to tensioning structure 103, as shown in
Fig. 14 and described above, a second roller C (not shown) may be provided opposite the
illustrated roller C of Fig. 24, such that rollers C are disposed on either side of strands 32. Both
sheets 131 are then passed through the hot pressing roller D, capturing strands 32 between the two
layers of plastic sheets.

[00100] Where a plurality of weld strips 31 are added to create tensioning structure 203, as
shown in Figs. 15 and 16 and described above, a finished tensioning structure 103 made using
apparatus 120 may be further processed using apparatus 20 as shown in Fig. 7 and described above.
After the intermediate sheeted product equivalent to tensioning structure 103 exiting from hot
rollers D, weld strips 31 may be added to one or both sides of the intermediate sheeted product. At
least one reinforcement strand 5 may be added as required or desired, such that reinforcement
strands 5 are perpendicular to the plurality of strands 32, as described in detail above.

[00101] Where weld strips 31 are added to both sides of a sheeted intermediate product to
crcatc tensioning structurc 303, a process similar to the above may be cmploycd in which an
intermediate sheeted product exits rollers D and receives additional weld strips 31. However, weld
strips 31 are added to both sides instead of to a single side, in accordance with the method of
manufacturing a dual-layer version of bulk material 30 using welder 40 as described above. Of
course, at least one reinforcement strand 5 may be added in a similar fashion as previously

described.

3. Weld Strips Joined By V-Shaped Strands.

[00102] An alternatively arranged tensioning structure is shown in Figs. 25 and 26 as

tensioning structure 503. Structure 503 is substantially similar to tensioning structure 3 described
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above, with reference numerals of structure 503 analogous to the reference numerals used in
structure 3, except with 500 added thereto. Elements of structure 503 correspond to similar
elements denoted by corresponding reference numerals of structure 3, except as otherwise noted.
[00103] However, strand 532 in tensioning structure 503 have a staggered, V-shaped
arrangement, and may be formed from a single strand wound back and forth rather than a plurality
of separate and discrete strands as used in tensioning structure 3 for example. As described below
in the context of the method of manufacture of tensioning structure 503, strand 532 may be a single,
continuous strand woven between weld strips 31, 31', with the point of ecach "V" affixed to at least
one of the weld strips 31, 31".

[00104] Turning now to Fig. 29, an apparatus 220 suitable for manufacturing tensioning
structure 503 is shown. Operation of apparatus 220 is accomplished by disposing a lower pair of
weld strips 31 such that the lower pair are substantially parallel and spaced apart upon joining
device 540. In the illustrated embodiment, weld strips 31 are unspooled from rolls of weld strip
material contained within a pair of unreeling devices 550.

[00105] Next, continuous strand 532 is wrapped successively around a set of adjacent
hook-shaped members 541 disposed at either side of joining device 540, with the plurality of
hook-shaped members 541 arranged in two respective rows corresponding to the location of the
previously-placed lower pair of weld strips 31. In an exemplary embodiment, hook-shaped
members 541 are uniformly spaced from one another and arranged at the outer sides of lower pair
of weld strips 31, with each row of hook-shaped members 541 offset with respect to the other row.
With this arrangement, the continuous strand 532 forms a plurality of cnd-to-cnd “V” shapcd
strands when wrapped around successive hook-shaped members 541 in alternating rows thereof,
as shown. That is to say, the corner of each "V" is formed at a respective hook-shaped members
541, and successive corners traced along continuous strand 532 will alternate between rows of
hook-shaped members 541.

[00106] Next, a second pair of weld strips 31" are positioned over the first pair of weld strips
31, respectively, and are clamped thereto such that each "V" shaped corner formed by strand 532 is
disposed between one of the first pair of weld strips 31 and the abutting one of the second pair of
weld strips 31'. The second pair of weld strips 31" may also be unspooled from unreeling devices

550.
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[00107] Finally, the abutting pairs of weld strips 31, 31" are joined to one another and to
strand 532, such as by welding or by one of the other attachment methods discussed above. For
example, weld strips 31, 31', may be joined by a high frequency welder or another thermofusion
device. It is also contemplated that strand 532 can be fixed to weld strips 31, 31', and weld strips
31 can be fixed to weld strips 31', by adhesive or by sewing.

[00108] As with other tensioning structures discussed above, tensioning structure 503 may
be produced and stored in bulk and later applied to various inflatable products. The length and
width of tensioning structure 503 may be trimmed to accommodate the internal length or width of
the inflatable product.

[00109] In one alternative embodiment, it may be not necessary to provide the second layer
of weld strips 31', and instead to fix only the first layer of weld strips 31 to the strand 532. Fixing
strand 532 to the single layer of weld strips 31 may be accomplished in a similar fashion to the
single-layer weld strip and weld sheet embodiments described above.

[00110] Turning to Figs. 30-32 tensioning structure 503 may also be provided with at least
one reinforcement strand 5 extending along the longitudinal extent of at least one of weld strips 31,
31'. Similar to the uses of reinforcement strands 5 in the embodiments described above,
reinforcement strands 5 may be arranged on one of the lower pair of weld strips 31 and/or between
the lower and upper pairs of weld strips 31, 31'.

[00111] A tensioning structure in accordance with the present disclosure, including
tensioning structures 3, 103, 203, 303, 403 and 503 discussed above, has a high tensile strength
along the axial cxtent of the strands 32, 532 cxtending between respective weld strips and/or along
weld sheets. This high tensile strength is complemented with a full-strength weld between the
adjacent material of an inflatable product, which is facilitated by the full surface-area contact
provided by the weld strip and/or weld sheet interface between strands 32, 532 and such adjacent
material. In this way, the tensioning structure performs well an internal structure of the inflatable
product, while facilitating an overall reduction in weight and deflated/folded volume of the
inflatable product. For example, a loose arrangement of strands 32 is significantly lighter than a
one-piece sheet of comparable size and tensile strength.

[00112] Where weld sheets 131 are employed, such sheets act to ensure a consistent

position and arrangement of the plurality of strands 32 (or 532), thereby prevent such strands from
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becoming wound or otherwise entangled with one another. Meanwhile, weld strips 31 can be
utilized to provide a robust structure for welding the tensioning structure into the inflatable product,
thereby ensuring that the high tensile strength offered by the strands of the tensioning structure is
fully realized. In addition, the use of weld sheet 131 can significantly reduce the weight of the
entire inflatable product with respect to a traditional, relatively thicker one-piece sheet which 1s
also responsible for handling tensile loading. In other words, weld sheet 131 reduces by 20%-40%
in thickness with respect to an existing tensioning structures having comparable thicknesses of
0.36 mm to 0.8 mm as noted above.

[00113] As illustrated in Fig. 33, tensioning structures 3 have a distance 39 between
adjacent tensioning structures 3. As discussed above, strands 32 have a length 37 that
approximates a height 37 of tensioning structures 3 when mattress 10 is inflated. During
construction of typical mattresses using PVC tensioning structures (not shown), the height of PVC
tensioning structures is practically limited by the distance between adjacent PVC tensioning
structures. This limitation is the result of the typical manufacturing process wherein the PVC
tensioning structures are all aligned on a lower sheet 2 and simultaneously welded to lower sheet 2.
If the PVC tensioning structures are too tall, they will overlap adjacent PVC tensioning structures
causing adjacent PVC tensioning structures to be welded together and resulting in dysfunctional
PVC tensioning structures. To increase the height of PVC tensioning structures, the PVC
tensioning structures may be folded in half along their length while one edge is being welded. By
folding the PVC tensioning structure, the maximum height may be increased to slightly less than
twicc the distance between adjacent PVC tensioning structurcs (ex. 15 millimeters Iess than twice
the height of the PVC tensioning structure). Providing more than one fold is impracticable.
[00114] Because gap portions 33 of tensioning structures 3 are made of strands 32 rather
than typical PVC sheets discussed above, they are much more flexible than typical PVC tensioning
structures. As aresult of this flexibility, mattresses 10 can be readily manufactured having heights
37 greater than twice distance 39 between adjacent tensioning structures 3.

[00115] During manufacture, weld strips 31 of each of the plurality of tensioning structures
3 are aligned in their respective position for welding to lower sheet 1. The other weld strip 31 of
these tensioning structures 3 are moved adjacent to the weld strip 31 to be welded as shown in Fig.

33. Because of their flexibility, strands 32 bunch on top of themselves or on top of nearby strands
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32 allowing multiple layers of strands 32 to readily lie on top of one another. By allowing multiple
layers of strands 32 to lie on top of each other, height 37 of tensioning structures 3 can be greater
than twice distance 39 between tensioning structures 3. According to embodiments, length 37 of
strands 32 may be 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6 or more times longer than distance 39 between
tensioning structures 3.

[00116] As shown in Fig. 33, loops 41 form in strands 32 during bunching and portions of
strands 32 may be positioned under weld strip 31 that is currently not being welded. Although
each strand 32 shown in Fig. 33 only has one loop 41 and is only overlapping one other strand 32,
each strand 32 may have multiple loops 41 and may overlap multiple other strands 32, particularly
when the distance between stands 32 along weld strips 31 is shorter than that illustrated in Fig. 33.
[00117] In addition to the bunching arrangement shown in Fig. 33 to facilitate welding of
weld strips 31 to lower sheet 2, other orientations of long strands 32 can be used to prevent a
portion of one tensioning structure 3 from overlapping an adjacent tensioning structure 3 during
welding. For example, as shown in Fig. 35, strands may be collected in piles 43 to account for
moving welds strips 31 of each tensioning structure 3 adjacent each other. The turns of piles 43
account for the decreased distance between weld strips 31 when weld strips 31 are moved together.
According to another example, weld strips 31 of each tensioning structure 3 are shifted along the
extent or length of tensioning structures 3 as shown in Fig. 36. The shifting results in strands 32
forming acute angles with weld strips 31 and accounts for the decreased distance between weld
strips 31. By accommodating strands 32 that are longer than the distance between adjacent
tensioning structurcs 3, tensioning structurcs 3 may be madc taller without interfering with the
process of welding tensioning structures 3 to upper and lower sheets 1, 2. As mentioned above,
strands 32 may be longer than shown in Figs. 33-36. With such longer strands 32, more or larger
loops 41( Fig. 33), larger and/or taller piles 43 (Fig. 35), or greater shifting (Fig. 36) may be used to
accommodate the longer strands 32 to avoid tensioning structures 3 overlapping during welding.
[00118] When prepared for shipping or storage, mattresses 10 are deflated. During
deflation, strands 32 may bunch as shown in Fig. 33. Further, strands 32 from adjacent tensioning
structures 3 will contact each other and may become interleaved with strands 32 from one
tensioning structure 3 positioned between strands 32 of another tensioning structure. Further,

because strands 32 are very flexible, they collapse readily when contacted by other structures when
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mattress 10 is deflated for shipping or storage. For example, when strands 32 contact upper or
lower sheets 1, 2 when deflated, they comply to upper and lower sheets 1, 2 to allow upper and
lower sheets 1, 2 to compact more closely. At least partially because of this compaction, the
overall deflated volume of mattress 10 is reduced when compared to mattresses using PVC sheet
tensioning structures. When collapsed, strands 32 from a tensioning structure 3 may become
interleaved with strands 32 from the same tensioning structure 32, loops 41 may form, piles 43
may form, and/or strands 32 may become angled to weld strips 31 in a manner similar to that
shown in Fig. 36.

[00119] As shown in Fig. 34, when collapsed, strands 32 may be oriented in different
directions with some overlapping as shown in the bottom two strands 32 and other following
substantially the same direction as shown in the top three strands 32. Some strands 32 collapse in
directions that are not perpendicular to the extent of weld strips 31. For example, the lowest-most
strand 32 in Fig. 34 leaves left-most weld strip 31 is a perpendicular direction to this weld strip 31,
turns up to be parallel to this weld strip 31, returns to perpendicular to this weld strip 31, turns
down to be parallel to this weld strip 31, and then loops under this weld strip 31 to attached to the
other weld strip 31 in a perpendicular direction to the other weld strip 31. According to some
embodiments, the overall folded or deflated volume of mattress 10 may be 8-25% less than
comparable mattresses with PVC sheet tensioning structures. According to the preferred
embodiment, the volume is about 16% less.

[00120] A tensioning structure in accordance with the present disclosure is also a low-cost
option for imparting a dcsircd structurc and shapc to an inflatablc device. For cxample, a large
reduction in PV C material may be achieved by use of the present tensioning structure, as compared
to a one-piece sheet of comparable size and tensile strength.

[00121] While the disclosure has been described as having exemplary designs, the present
disclosure can be further modified within the spirit and scope of this invention. This application is
therefore intended to cover any variations, uses or adaptations of the disclosure using its general
principles. Further, this application is intended to cover such departures from the present

disclosure as come within known or customary practice in the art to which this disclosure pertains.
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WHAT IS CLAIMED IS:

1. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap when the inflatable product is inflated; and

a tensioning structure having a gap portion spanning the gap between the first sheet and the
second sheet to maintain a spatial relationship between the first and second sheets when the
inflatable product is inflated, the gap portion having an extent measured along the surface of at
least one of the first sheet and the second sheet, the gap portion occupying a volume and having an
operable area occupied by gap portion of the tensioning structure defined as the total area of the
gap between the first sheet and the second sheet, as measured along the extent of the gap portion of
the tensioning structure, the gap portion of the tensioning structure defines an operable
arca-to-volume ratio of at least 10 square millimeters per cubic millimeter.

2. The inflatable product of claim 1, wherein the gap portion of the tensioning
structure includes a plurality of strands extending between the first and second sheets.

3. The inflatable product of claim 2, wherein the plurality of strands comprises
between 0.5 and 50 strands per centimeter as measured along the extent of the tensioning structure.

4. The inflatable product of claim 3, wherein the gap portion has an average thickness
of less than 0.05 millimeters.

5. The inflatable product of claim 2, wherein the plurality of strands have a tensile
strength cqual to at Icast 0.2kgf/strand.

6. The inflatable product of claim 2, wherein the plurality of strands are substantially
parallel to one another and define a substantially even spacing therebetween.

7. The inflatable product of claim 2, wherein the plurality of strands comprises a
plurality of twisted, multifilament threads.

8. The inflatable product of claim 2, wherein the tensioning structure further includes
a first weld strip affixed to one of the first sheet and the second sheet and a second weld strip
disposed opposite the first weld strip and affixed to the other of the first sheet and the second sheet,

and the plurality of strands is affixed to the first and second weld strips.
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9. The inflatable product of claim 8, wherein the weld strips have a thickness between
0.1 to 1 millimeters.

10. The inflatable product of claim 8, wherein the inflatable product is an air mattress.

11. The inflatable product of claim 8, wherein the tensioning structure further
comprises a weld sheet disposed in the gap between the at least two weld strips, the plurality of
strands affixed to the weld sheet whereby the weld sheet maintains a desired spacing between the
plurality of strands and prevents the plurality of strands from becoming entangled.

12. The inflatable product of claim 8, wherein the at least two weld strips of the
tensioning structure comprises a pair of lower weld strips and an opposed pair of upper weld strips
positioned to abut the pair of lower weld strips, opposing ends of the plurality of strands are
captured between the pair of lower weld strips and the pair of upper weld strips.

13. The inflatable product of claim 8, wherein first and second sheets and the first and
second weld strips consist of PVC sheets and the strands have a diameter less than the thickness of
the first and second sheets.

14. The inflatable product of claim 8, wherein the operable area-to-volume ratio is
between 25 and 1000 square millimeters per cubic millimeter.

15. The inflatable product of claim 14, wherein the operable area-to-volume ratio is
between 40 and 500 square millimeters per cubic millimeter.

16. The inflatable product of claim 15, wherein the operable area-to-volume ratio is
between 50 and 250 square millimeters per cubic millimeter.

17. The inflatable product of claim 1, whercin the opcrable arca-to-volumc ratio is Icss
than 3000 square millimeters per cubic millimeter.

18. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap when the inflatable product is inflated; and

a tensioning structure having a gap portion spanning the gap between the first sheet and the
second sheet to maintain a spatial relationship between the first and second sheets when the
inflatable product is inflated, the gap portion having an extent measured along the surface of at

least one of the first sheet and the second sheet, the gap portion having an operable arca occupied
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by gap portion of the tensioning structure defined as the total area of the gap between the first sheet
and the second sheet, as measured along the extent of the gap portion of the tensioning structure,
the gap portion of the tensioning structure having a total weight such that the tensioning structure
defines an operable arca-to-weight ratio of at least 6,000 square centimeters per kilogram.

19. The inflatable product of claim 18, wherein the gap portion of the tensioning
structure includes a plurality of strands extending between the first and second sheets.

20. The inflatable product of claim 19, wherein the inflatable product is an air mattress.

21. The inflatable product of claim 19, wherein the tensioning structure further
includes a first weld strip affixed to one of the first sheet and the second sheet and a second weld
strip disposed opposite the first weld strip and affixed to the other of the first sheet and the second
sheet, and the plurality of strands is affixed to the first and second weld strips.

22. The inflatable product of claim 21, wherein the plurality of strands comprises
between 0.5 and 50 strands per centimeter as measured along the extent of the tensioning structure.

23. The inflatable product of claim 22, wherein the gap portion has an average
thickness of less than 0.05 millimeters.

24. The inflatable product of claim 21, wherein the plurality of strands have a tensile
strength equal to at least 0.2kgf/strand.

25. The inflatable product of claim 21, wherein the plurality of strands are substantially
parallel to one another and define a substantially even spacing therebetween.

26. The inflatable product of claim 21, wherein the weld strips have a thickness
between 0.1 to 1 millimeters.

27. The inflatable product of claim 21, wherein the tensioning structure further
comprises a weld sheet disposed in the gap between the at least two weld strips, the plurality of
strands affixed to the weld sheet whereby the weld sheet maintains a desired spacing between the
plurality of strands and prevents the plurality of strands from becoming entangled.

28. The inflatable product of claim 21, wherein the at least two weld strips of the
tensioning structure comprises a pair of lower weld strips and an opposed pair of upper weld strips
positioned to abut the pair of lower weld strips, opposing ends of the plurality of strands are

captured between the pair of lower weld strips and the pair of upper weld strips.
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29. The inflatable product of claim 21, wherein first and second sheets and the first and
second weld strips consist of PVC sheets and the strands have a diameter less than the thickness of
the first and second sheets.

30. The inflatable product of claim 21, wherein the operable area-to-weight ratio is
between 8,000 and 5,000,000 square centimeters per kilogram.

31. The inflatable product of claim 30, wherein the operable arca-to-weight ratio is
between 12,500 and 2,500,000 square centimeters per kilogram.

32. The inflatable product of claim 31, wherein the operable area-to-weight ratio is
between 20,000 and 1,000,000 square centimeters per kilogram.

33. The inflatable product of claim 19, wherein the plurality of strands comprises a
plurality of twisted, multifilament threads.

34. The inflatable product of claim 18, wherein the operable area-to- weight ratio of is
less than 2,500,000 square centimeters per kilogram.

35. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap when the inflatable product is inflated; and

a tensioning structure having a gap portion spanning the gap between the first sheet and the
second sheet to maintain a spatial relationship between the first and second sheets when the
inflatable product is inflated, the gap portion of the tensioning structure having an average
thickncss of Icss than 0.125 millimcters.

36. The inflatable product of claim 35, wherein the tensioning structure includes a
plurality of strands extending between the first and second sheets.

37. The inflatable product of claim 36, wherein the inflatable product is an air mattress.

38. The inflatable product of claim 36, wherein the tensioning structure further
includes a first weld strip affixed to one of the first sheet and the second sheet and a second weld
strip disposed opposite the first weld strip and affixed to the other of the first sheet and the second
sheet, and the plurality of strands is affixed to the first and second weld strips.

39. The inflatable product of claim 38, wherein the plurality of strands comprises

between 0.5 and 50 strands per centimeter as measured along the extent of the tensioning structure.
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40. The inflatable product of claim 38, wherein the plurality of strands have a tensile
strength equal to at least 0.2kgf/strand.

41. The inflatable product of claim 38, wherein the plurality of strands are substantially
parallel to one another and define a substantially even spacing therebetween.

42. The inflatable product of claim 38, wherein the weld strips have a thickness
between 0.1 to 1 millimeters.

43. The inflatable product of claim 38, wherein the tensioning structure further
comprises a weld sheet disposed in the gap between the at least two weld strips, the plurality of
strands affixed to the weld sheet whereby the weld sheet maintains a desired spacing between the
plurality of strands and prevents the plurality of strands from becoming entangled.

44. The inflatable product of claim 38, wherein the at least two weld strips of the
tensioning structure comprises a pair of lower weld strips and an opposed pair of upper weld strips
positioned to abut the pair of lower weld strips, opposing ends of the plurality of strands are
captured between the pair of lower weld strips and the pair of upper weld strips.

45. The inflatable product of claim 38, wherein first and second sheets and the first and
second weld strips consist of PVC sheets and the strands have a diameter less than the thickness of
the first and second sheets.

46. The inflatable product of claim 38, wherein the average thickness of the tensioning
structure is between 0.0003 to 0.1 millimeters.

47. The inflatable product of claim 46, wherein the average thickness of the tensioning
structurc 1s between 0.001 to 0.05 millimeters.

48. The inflatable product of claim 47, wherein the average thickness of the tensioning
structure is between 0.005 to 0.02 millimeters.

49. The inflatable product of claim 36, wherein the plurality of strands comprises a
plurality of twisted, multifilament threads.

50. The inflatable product of claim 35, wherein the average thickness of the tensioning
structure is less than 0.03 millimeters.

51. An inflatable product comprising:

a first sheet;

31

INTEX EX. 1055, Pg. 371
Intex Recreation v. Bestway Inflatables



10

15

20

25

WO 2013/130117 PCT/US2012/042079

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap;

a tensioning structure spanning the gap between the first sheet and the second sheet, the
tensioning structure comprising;:

a plurality of strands uniformly spaced apart and arranged substantially parallel to one
another; and

a plurality of weld strips spaced apart from one another and substantially perpendicular to
the plurality of strands, each of the plurality of weld strips affixed to each of the plurality of strands,
and each of the plurality of weld strips affixed to at least one of the first sheet and the second sheet.

52. The inflatable product of claim 51, wherein the plurality of weld strips comprise
upper and lower weld strips disposed on opposing sides of the plurality of strands, the strands
affixed to and captured between the upper and lower weld strips.

53. The inflatable product of claim 51, wherein the tensioning structure further
comprises a weld sheet defining a width corresponding to an overall width of the plurality of
strands, the plurality of strands affixed to the weld sheet, and at least one of the plurality of weld
strips affixed to a first side of the weld sheet.

54. The inflatable product of claim 53, wherein another of the plurality of weld strips is
affixed to a second side of the weld sheet opposite the first side.

55. The inflatable product of claim 53, wherein the weld sheet comprises a continuous
piece of material extending across the plurality of strands.

56. The inflatable product of claim 51, whercin the tensioning structure further
comprises at least one reinforcement strand disposed substantially perpendicular to the plurality of
strands, the at least one reinforcement strand fixed to at least one of the plurality of weld strips.

57. The inflatable product of claim 51, wherein the plurality of strands comprise a
plurality of twisted filaments.

58. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to

define a gap;
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a tensioning structure spanning the gap between the first sheet and the second sheet, the
tensioning structure comprising;:

a plurality of strands uniformly spaced apart and arranged in parallel; and

a first weld sheet having the plurality of strands affixed to an upper surface of the first weld
sheet.

59. The inflatable product of claim 58, wherein the tensioning structure further
comprises a second weld sheet disposed opposite the first weld sheet, the plurality of strands
captured between the first and second weld sheets when the first and second weld sheets which are
affixed to one another.

60. The inflatable product of claim 58, wherein the each of the plurality of strands
comprise a plurality of twisted filaments, and the first weld sheet comprises a continuous piece of
material extending across the plurality of strands.

61. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap;

a tensioning structure spanning the gap between the first sheet and the second sheet, the
tensioning structure comprising;:

an upper weld strip;

a lower weld strip arranged substantially parallel to the upper weld strip and spaced apart
from thc upper weld strip to span the gap between the first sheet and the sccond sheet; and

a plurality of end-to-end V-shaped strands arranged between weld strips, each of the
V-shaped strands having upper and lower ends fixed to the upper and lower weld strips,
respectively.

62. The inflatable product of claim 61, wherein the tensioning structure further
comprises a second pair of weld strips arranged to capture the upper and lower ends of the
V-shaped strands between the upper and lower weld strips and the second pair of weld strips,

respectively.
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63. The inflatable product of claim 61, wherein the tensioning structure further
comprises at least one reinforcement strand disposed along a longitudinal extend of at least one of
the upper and lower weld strips.

64. The inflatable product of claim 63, wherein the at least one reinforcement strand
comprises a plurality of twisted filaments.

65. The inflatable product of claim 61, wherein the plurality of V-shaped strands
comprise a plurality of twisted filaments.

66. The inflatable product of claim 61, wherein the upper and lower weld strips are
delivered from a continuous roll of weld strip material.

67. The inflatable product of claim 61, wherein the plurality of end-to-end V-shaped
strands are formed from a single, continuous strand.

68. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap, the first sheet and the second sheet cooperating to at least partially bound an
inflatable chamber;

a plurality of tensioning structures welded to respective inner surfaces of the first and
second sheets such that the plurality of tensioning structure span the gap, each of the plurality of
tensioning structures comprising:

an upper weld strip affixed to one of the first sheet and the second sheet;

a lowcr weld strip affixed to the other of the first sheet and the sccond shect; and

a plurality of strands connecting the upper and lower weld strips to one another.

69. The inflatable product of claim 68, wherein the plurality of tensioning structures
further comprise at least one reinforcing strand, the reinforcing strand disposed along a
longitudinal extent of at least one of the upper and lower weld strips.

70. The inflatable product of claim 68, wherein the plurality of tensioning structures
are welded to the inner surfaces of the first and second sheets along a linear path, and the upper and
lower weld strips define a longitudinal extent corresponding to at least one of a width of the
inflatable product and a length of the inflatable product.

71. The inflatable product of claim 68, wherein the plurality of strands of the plurality
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of tensioning structures are arranged substantially parallel to one another, with even spacing
between neighboring pairs of the plurality of strands.

72. The inflatable product of claim 68, wherein the plurality of strands of the plurality
of tensioning structures are arranged in a staggered, V-shaped arrangement with even intervals
between respective pairs of the plurality of strands.

73. The inflatable product of claim 68, wherein at least one weld sheet is arranged
between the upper and lower weld strips and along the plurality of strands, the at least one weld
sheet affixed to at least a portion of the plurality of strands.

74. The inflatable product of claim 68, wherein ends of the upper and lower weld strips
are connected to one another such that each of the plurality of tensioning structures forms a
columnar body.

75. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap, the first sheet and the second sheet cooperating to at least partially bound an
inflatable chamber;

a plurality of tensioning structures welded to inner surfaces of the first and second sheets
such that the plurality of tensioning structures span the gap, each of the plurality of tensioning
structures comprising;:

a weld sheet;

a plurality of strands, and the plurality of strands substantially evenly spaced and arranged
substantially parallel to one another, the plurality of strands affixed to the weld sheet; and

a weld strip affixed to each end of the weld sheet such that a longitudinal extent of the weld
strip is substantially perpendicular to the plurality of strands, respective ends of the plurality of
strands are affixed to the weld strip, and each of the weld strips are welded to one of the first sheet
and the second sheet.

76. The inflatable product of claim 75, wherein the plurality of tensioning structures
further comprise at least one reinforcing strand, the reinforcing strand disposed along the
longitudinal cxtent of the weld strip.

77. The inflatable product of claim 75, wherein the plurality of tensioning structures
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are welded to the inner surfaces of the first and second sheets along a linear path.

78. The inflatable product of claim 75, wherein ends of the weld strip are connected to
one another such that each of the plurality of tensioning structures forms a columnar body.

79. A method for producing a tensioning structure of an inflatable product, the method
comprising:

arranging at least one of a welder and an adhesive device downstream of a strand guide;

supplying a plurality of strands to the welder or the adhesive device via the strand guide,
such that the supplied strands are substantially uniformly spaced apart and arranged substantially
parallel to one another;

positioning weld strips on a first die of the welder or gluing device, the weld strips having a
longitudinal extent corresponding to an overall width of the plurality of strands;

advancing a second die of the welder or gluing device into an operable position in which
the first and second dies are disposed at opposing sides of the weld strips,

activating the welder or gluing device to fixedly connect the weld strips to the plurality of
strands, such that the weld strips are affixed to the plurality of strands in a spaced apart and
substantially parallel arrangement, and such that the weld strips are substantially perpendicular to
the plurality of strands.

80. The method of claim 79, wherein the steps of supplying, positioning, advancing
and activating result in creation of bulk material suitable for producing a plurality of the tensioning
structures.

81. The mcthod of claim 80, furthcr comprising dclivering the bulk matcrial to a
take-up device.

82. The method of claim 79, wherein the steps of supplying a plurality of strands
comprises continuously delivering the plurality of strands to the welder.

83. The method of claim 79, further comprising:

arranging at least one reinforcement strand substantially perpendicular to the plurality of
strands and along the longitudinal extent of the respective weld strips, the step of arranging at least
one reinforcement strand before the step of advancing a second die; and

fixedly connecting the at least one reinforcement strand to at least one of the weld strips.
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84. The method of claim 83, wherein the step of fixedly connecting occurs during the
step of activating the welder.

85. A method for producing a tensioning structure of an inflatable product comprises:

arranging a hot roller downstream of a strand guide;

supplying a plurality of strands to the hot roller via the strand guide, such that the supplied
strands are substantially uniformly spaced apart and arranged substantially parallel to one another;

arranging a conveying roller downstream of the strand guide, the conveying roller operable
to deliver at least one weld sheet to the hot roller, the at least one weld sheet having a width
corresponding to an overall width of the plurality of strands; and

passing the plurality of strands and the at least one weld sheet through the hot roller, such
that the plurality of strands become affixed to the at least one weld sheet.

86. The method of claim 85, wherein the steps of supplying and passing result in
creation of bulk material suitable for producing a plurality of the tensioning structures, the method
further comprising:

delivering the bulk material to a take-up device.

87. The method of claim 85, further comprising the steps of:

arranging one of a welder and an adhesive device downstream of the strand guide;

supplying the plurality of strands to the welder or the adhesive device;

positioning weld strips on a first die of the welder or gluing device;

advancing a second die of the welder or gluing device into an operable position in which
the first and sccond dics arc disposcd at opposing sides of the weld strips,

activating the welder or gluing device to fixedly connect the weld strips to at least one of
the plurality of strands and the at least one weld sheet, such that the weld strips are affixed to the at
least one of the plurality of strands and the at least one weld sheet in a spaced apart and
substantially parallel arrangement, and such that the weld strips are substantially perpendicular to
the plurality of strands.

88. The method of claim 87, further comprising:

arranging at least one reinforcement strand substantially perpendicular to the plurality of
strands and along a longitudinal extent of the respective weld strips, the step of arranging at least

one reinforcement strand before the step of advancing a second die; and
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fixedly connecting the at least one reinforcement strand to at least one of the weld strips.

89. A method for producing a tensioning structure, the method comprising:

arranging a first pair of weld strips parallel to one another on a joining device;

wrapping at least one continuous strand around a plurality of members arranged along a
pair of rows adjacent the first pair of weld strips, respectively, each of the pair of rows of members
offset with respect to the other of the pair of rows of members,

the step of wrapping comprising alternating between the pair of rows, such that the at least
one continuous strand forms a plurality of end-to-end V-shaped strands; and

using the joining device to join the first pair of weld strips to the plurality of strands at
respective V-shaped corners formed by the at least one continuous strand, such that the tensioning
structure has a tensile strength along a direction perpendicular to a longitudinal extent of the first
pair of weld strips.

90. The method of claim 89, further comprising the step of:

arranging a second pair of weld strips in abutting relationship with the first pair of weld
strips, the step of arranging after the step of wrapping such that respective V-shaped corners of the
at least one continuous strand are clamped interposed between the first pair of weld strips and the
second pair of weld strips prior to the step of using the joining device.

91. The method of claim 90, further comprising placing at least one reinforcement
strand between at least one of the first pair of weld strips and a respective abutting one of the
second pair of weld strips, such that the at least one reinforcement strand extends along the
longitudinal cxtent the at lcast onc of the first pair of weld strips.

92. The method of claim 89, wherein the joining device comprises at least one of a high
frequency welder, a thermofusion device, an adhesive device, or a sewing machine.

93. The method of claim 89, wherein the plurality of members are uniformly spaced
along each of the pair of rows, respectively, and the plurality of members arranged near outer
edges of the first pair of weld strips.

94. The method of claim 89, wherein the members are hook-shaped.

95. An inflatable product comprising:

a first sheet;
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a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap when the inflatable product is inflated; and

a plurality of tensioning structures positioned to maintain a spatial relationship between the
first and second sheets when the inflatable product is inflated, cach of the tensioning structures
having a first weld attaching the tensioning structure to the first sheet and a second weld strip
attaching the tensioning structure to the second sheet, the first and second welds being separated
by a distance greater than twice the distance between adjacent tensioning structures when the
inflatable product is operably inflated.

96. The inflatable product of claim 95, wherein the tensioning structures include a
plurality of strands extending between the first and second welds.

97. The inflatable product of claim 96, wherein the tensioning structures include weld
strips including the first and second welds and the weld strips and first and second sheets are made
of the same material type.

98. An inflatable product comprising:

a first sheet;

a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap when the inflatable product is inflated; and

a plurality of tensioning structures positioned to maintain a spatial relationship between the
first and second sheets when the inflatable product is inflated, each of the tensioning structures
having a gap portion extending between the first and second sheets having a uniform thickness, the
first and sccond shccts being scparated by a distance greater than twice the distance between
adjacent tensioning structures when the inflatable product is operably inflated.

99. The inflatable product of claim 98, wherein the tensioning structures include a
plurality of strands extending between the first and second sheets.

100. The inflatable product of claim 99, wherein the tensioning structures include weld
strips including welds attached to the first and second sheets and the weld strips and first and
second sheets are made of a like material.

101.  An inflatable product comprising:

a first sheet;
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a second sheet disposed opposite the first sheet, the first and second sheets spaced apart to
define a gap when the inflatable product is inflated; and

a plurality of tensioning structures positioned to maintain a spatial relationship between the
first and second sheets when the inflatable product is inflated, the tensioning structures being
interleaved with each other when the inflatable product is deflated.

102.  The inflatable product of claim 101, wherein the tensioning structures include a
plurality of strands extending between the first and second sheets.

103. The inflatable product of claim 102, wherein the tensioning structures include weld
strips including welds attached to the first and second sheets and the weld strips and first and

second sheets are made of a like material.
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Qur ref: MPISSOR EPDAIMVALIAR
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Balfelins 1838 of 19 Seplember 2018, For sase of referance, detalls of the opposed Patent are lised

belows

Earouean Patent numbae MEARY g‘

Patent proprista Buatway fi atables & Material o
Tia il a@bie arf
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1.4 - The prosant Osp&aiiixzn is filerd on the grounds of Article 100(a} aid 1000} PG, The subject
niatior of the opposed Patent is not novel in aconrdanue with Art 84 BPQ aidier does not involve
56 BRG, Alsy the Palent doss not d

selose the inventicnin g

i
matiner sufficlently clesr and complate for 110 be carvied oul by a person shifled b the gt

an invantive step ancording 1o A,

2 Heferences
Y submiit and refer i the following dosumssis:
£1 - GNFOII77Y8 U dntex gl Xiamen Ge Ligh

£2 -~ Transtation of GN 208137710 U

E8 - LS 4231 203 (Sanin, Rhilip &)

ES — UG 5,888,081 {Ohung, Ming-Thany

BT U8 201500385184 Ly, Fang)

£ WO 201541 3G11T {intex Reoaation Dorporationd
ES ~FR & 814 845 {8Song Rong)

10~ OB 434,008 B, Cow & Co Lih

o

E11 - U8 6588 013 (Pavez st al}

E16~ S 2018080 78l in el 8l

Copies of the above relsrencad documents are enclosed,

3. Grounds for Gpposition
34 Summary

Az dizcuzsed ¥ mors dela bolow, s submittad that
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- The Palan does not disclose the i:*vﬁn':im 18 MAanneT su fif\é@miy‘ clawy and complste lw it
o becariad DUl by 8 peso skss ¢ i1 the &, and is tharelore contrary 1o Article 100G EPC

~ ldependent olaim 1 facks novelly over B1 and is thersfore contrary 1o Article 84 E8Q

gpover B eithar on Bs own or'in

swm an inveniive §
e conttany 1o Avticles 54 and 88

At and are therst

3.2 - Novally ang Inventive Stap

3 < ?»; Uidjni

\

Claim 1 of the Falant reads as follows {(Boman numerals added for ease of relerenoeh:

A inflatalvie Had {10}, comprising:

i} g fop sheet {1} and & dogom sheet (12 disposed verfically gt an intarval;

I

8{?{39 of said side walt being coupled & anouter
 Of said sids wall belog counisd o an ouder sdge of

3:;5_}

an gl charmber formed hetwees sald fop sheet, said bottom sheet and sald side wall

N af Ipgst oop frsf tensioning sruoturs

Jowes enchof seld first fensioning st
¥ said bottony sheet, and

i rapper et amd -:s
] w} 204 iv@ci & said fop ghe

)

i} SRSt ONe SO 86 e Gz&}o%’{? e* sgic alr chamber, said \L,er* struotse baing
ispnsed i e feast grie of said side wal

vi} at foast foo puisids eupes (TR 18R} of sald support struciurs being respectivaly coupied
o the side wall adizoent,

il af fngst one inside edge {1 fruoture baing couglen o the op
sheet or botion sheel ad

Wi adorain sad suppent struclyrs comprises 8 sseond fensioning skauciure and s thisd
fangioning stuclurg,

ix} &t least two putside pages of safd second fensinning struciure are respectively coupled v
the side wall adi é}m‘

X} Y edge of said second tensioning stuciure s coupled fo the top shee

ME RO Sotise af Cppositen 17002019 INTEX EX. 1055, Pg. 421
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A and at lpast v oudsice sclpes of said thind tensioning slructre are respectively coupled
io the side wall adizcen,

X} af ingst one dnside eoge of sald third tensloning sireglure I8 coupled o the botlon sheet
sefiaoant

§: the featmes of claim 1. The features of B4 coresponding 1o 8l the features B o xil)
v olaiingd below:

i} the upper plece 1, and the lower plete 2 —ses page 4, lines &7 of B2, Fig 2 of B
#) the wrapping pises 4, L] andapperand bwer sideg of the ww;}‘ g pisce 4 &g
respotively cnntected ws{?‘ a periphary of the upper plecs 1 and periphasy of the lower

piace 8~ seepage 4, Ines 7 & 811 ot R,

i theraby forming

5

an inflatabia product having an e chamber— s pags 4, ines 1112 o

Eg
3

{ weands of each of the crawbelis 3 are respectively
opnnedted i a lower surface of the upger pleca er‘d an upper surface of the lower
R

B

5 A pluralite of drawdbelis 3 fo.d
o
plecs 2 - see page 4, fines -0 of B2; Fig 2ot BL

v} The side wrapping balt 5 and aving-shaped uppar suclion plece 17 and & fny shaped
fower & e Hnes 4-8 ni B Fig 3 of B1L

B
slion plece 71 —ses page 4, e 82 'mri page 5}
The sidewrapping belt 5 anet the ring shaped plesas act logether m&fe supon
I He ;t;m

i} Tha plastic sirip 53 s connectad 1o g mikddie of anvitner surlace ol the wiapping plece 4.
Thic is one quiside sdgs. Ses prgs 4 liney 2228 gt B2 and Fig 2ot £

The ring shaped upper suction plens 11 and a ring-shapad fower suction Hecs 81 ae
respectivaly disposad hatwaert the uppar place and the wrappling plece 4 and between
e fower (ece and the wrapping plece. Where the upper of fower sucHon pisce meeds

the sidds wall is the seoond outsids adgs. See page 5, ines 410 of B2and Fg 2 of BY,

i) The s"in»;:;»swma\; uuper sucton piene 11 and the fng-shapad wer suction plece 81 are
respactively disposed botwean the upper ;;se@» 3 eﬁ*d Hh wrappmg plecn 4 and between
he lowey os«:%::f:‘ 2 and he wrapping plece 4. Whers the upper or lowsr suction plsce

ments ihe upper or lower sheet is an wide edge. Sye@ page & ioes -7 of B2,

Also the ing shaped plastio sripe &1 af both ends of the sids w*a;\\m belt are
respechivaly connecied 1o the uppwy gas 200 1 and the lower plogs & Plastic strips 51 arg
an inslde odge, Son page 4, ines 2887 ol B2

22;

s

Vil

The second tensioning strecture s made rom Doth he cables B2 as wellas ?hs uppEr
suction prece 11, The third lensioning struchee & made from both the r:exbﬁes &8 as well
as e lower suction placs 81,

by
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i The at least lwo outside adges of the second tehsioning structure cou ~§3§w i the side
wall, are the plastio sidp 53 and the oulside sdge of upper suction pigce 11 as discussud
inpoint vl

o3

X} The al least one inside

e
sirip &1, or the inside o

i} The at least wa smis xaddges of the thind teoshoning structure coupled to the skis wall,
ars the plastic sy 53 and the culside sdge of lowsr suction place 81 as discussad in

;mm v
i) This at lsast ong inside adge of the hird lensioning shuchars oan be sithar the plastio alip
81,01 the inxide adge of the owsr suolion plecs 21 as-discussed i point v,

For the ease of relsrenes of the Ooposition Divvigion we have praparad and eopy o the next page a
figurs showing the support sinchurss of B1. This s marked with thoss ?e'vwza of £1 which
corsspond 1o leatures (i b &) of ddain 1 of the Patert.

INTEX EX. 1055, Pg. 423
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s i <id e Loncresponding o i
Popether fonmn second thasloning soucture; T %i“i i \ : o ‘i )
% et fwn onsdsdde
with 8t lead two pitite pdpes, s atieast (?F o Y BRI
. vilpes
ane inside edpe 8
| /
3! 3
‘ 7
) 3 /
with s Hanpahdpad pppor X ¥

mp \hmti‘ii} \\ %31 ‘ sucHony preoe 11 o < s‘_\si{;‘
\ \‘\\o“‘x\‘

/ % ST Waappiee prece €
* . Correipardiy By side
wall 13

i EM RS RE T
et

13, corvespochiog w fivst
fonsioning styactare

%
|
|
i
e
%
i
|
E

.,
¥ N
“[“Q \\»\\“\
g

< §
‘/‘ H
, o i
Lavwoar prens & coprespnadiog P wihi Py
bottam sheet (1M Cowrasporycding ot
; feast b outside

? ; cadges

Topether fors thind tenduning sdreciure,
with gt Tt fva vutvide edges, amtat Teast
B fnsdle vrige

Indepanciant ofalm 1 lacks novelly and is therafors not paterdabls yndar Anticle 54 BFC.

\ PN \,.
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322 -~-Claim 2
Olatn 2 siates:

The inflatabie bed according o olaiy ?‘= wiherai,
i ?t:?f?&»'{ G slrashee we re:»;p SOt m Qra:r ':‘

3
an aiflow passage s formed in said air o

& _s:siwa\z‘se of alr holes in the senord and third tensioning struciure s disnlicserd in BE1. Buppont

sty ctme Yot B, which forms & potionof the second and z-\i tengioning sirucire s lotmed with
cabdes B2 spanning the distances Detwasn 3hips a’é g 3& e space Betwasn he. secablesisa
‘plurality of air holes™ as clalmed

5

Lepandent olaim 2 therefore lacks novelly.

"s:}‘f:%@ & glalar 1, shierein seid seeond lensioning struclure and gaid
U are J,*w*\saﬁ &t an inferval in g perpergiivglar divection,

2l 2% o whiat he ssoond or thidh ignsioning structures are perpendinular H is
4 msaning i ey we perpendicular o s,,e:e athar

;},J

The upper sappont structyre OF BV inchedes upper suction plegs 11 and the appet pottion of the
suppon struciire 5, The lover support struciurs of £1 z..z(_.ud, & jowsr suetion pisos 21 and the lower
g,\:m of the support structurs & As showe i Fig 2 of &1, thess support structures lorm an angle that i
subsiantially perpsndicular,

in s‘*ommsg See Figs. § and 4}, i s swident

:3
- Lk
=3
3
f;‘,
@
(o

Frar \i-a‘--, F.ﬁ{nt% §G§2E‘b ® wsm {‘ ‘ms“ia res Al

feowe d s\w\es ter Asiomic 1) struciures, oorrespondigy o the
SEQON 1{3 azfi i% iien m;m; %ifu\;imea of the § aiont, am {3&%* ssed at an interval, Hance ) would be
bvitus i modify e lansioning struslures of B o be tiissm\@* al an irisresd,

Siaint I therelors lacks an ventive step.

384~ Claim 4

Claim 4 sfatexe

The infiatable bed according w olaim 1, whernin said second tensioning siructure comprises
at foast two frst Mheams, an culside e\fge ard an inside edige of wath of sadd firsk Msams
i a:} *v:z if sa: e wall ang said lop shaat adiscsny, e af bast hwp firgt )

iy 4§
arg {@553{ (“?iftsif Gz"ﬂ*t?\": i

MPIGEERFPOT - Notios of Cppasiton 17062019 INTEX EX. 1055, Pg. 425
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£1 disclosss the same siructine 8s i olaim 4, One of the first Bbeams i the upter comer paes 11,

anda sooang |
s Bheams g

Dependart oy

~Dant is the m‘&;)(}f portion of the suppori struclizs B, Fig, 2'and Fig. 4 of £ show the
e spaned gpan, La. disposed aban intorval’.

-

A 4 therators iaoks novally.

328 -Claim 8

Glaim 8 siates

e ind

Tatadis beo secordiog o claim 1, ‘m;se;e:r Ba »:}‘ Hird 2‘8’3%‘;{‘&,’33‘3‘&;‘ siructure comprises &t

fvast hoo second Ehegin. an cuiside adgs e an nside sdpe of wach of sald segpnd &

Heams

&g raspeniived coupind & the st l.‘l’\:z!f arad sald bofom shagt adizoan, the atleast

o seoond bhagms gre disposed 8t g interval

Tha analysis above Iy “a=m 4 appliss-equally 1o claim &, as B discloses a lower suppornt sruciure

that is the sam

& a5 he UpDer Suppot stushes,

Cdgim & thoretors Iacks novelty,

328-Claim g

Claint & sialas:

The infatable Hed aocording o clgim 1

wharadnsak se ‘Gm B “':‘,sﬂfm ff.:m‘m mm fSt‘"?
i firgt Yohae m wf:ezr@m o afts:(*e BEGES OF 8 first ¥
& the sid foan fnside edgeis (,m ;;}

Y-heams e wioll known as informal fensioning struniures for intlatable bods. £3 Cfi“C DReS Using a Y-

shapad ietx

connsttnn with b

ng structure it inllatable matlresses {see \sgumz of EQY Y-beams are alse used &y
rracing the sidewall of an inflaiable Do, as showiry in Fligurs § of Fca

v

frwould therelore be obvious o the shilled person, o modify 1 W a shuckes hat i within the scope

of Glaim 8,

Glalm & thaeretore lacks an wventive step.

387 - Claim 7

&rasi o

The infiatable bed ancording o olalm ¥, whernin sgid thing tensioning struolise comprises 8t
fne seos. Wt Yebeam, whereln o putside pdges of saild second Y-b m df@
ffvaly coupied i the side wall adizent, an ngide sogs 15 oo ﬁf&*}‘ S8 botden

r@c\(g&\
Shaes,

MGG RO

~ gt o CRepositon ITO8 Y
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nd ower ooevers of amatiress.
wouii 2 an\»:,“ i nedify B1 1 g struclurs that s

Thorslons, as qisms%eq with e
withiny the sogpe of olaim 7

o
7]
e
4o ]
%
)
s
=%
»:3'?

Cladm 7 harslore lacks an nventive step.

328 -Claim 8

Glaim 8 siates:

sad second tensioning strugiors comprises
earl fwo Wsids ges raspoiively Sounie \&3
Facont, &f feast one inside eoige s coupisd & %e? ;

T

The inflatable bed aecordiog ke claimt 1, whersin
af stﬂsf pne fegt 2‘»* rbew?i witich fhas atfss
the sige wall ad

Listng wbular beams for gormer braces & known fom BR. BS discle }wmmnq nhaigr pams 83 &
BURPN g strusture wzm an iflated arsa. Although the bad nqae ortie A waler bad i has an ‘sl
povimater chamber 14, Looking at Figure 7 of £, an embicdimant is sean whare Sta loops hagk on
sell and is soaled af point 34a. The resulting shaps is fubular,

Aopordingly, {wonid be obvious o modiy B1 1 inclpde tubular beams and this fall into the scope of
claim 8,

Claint 8 therefors lacks an fnventive step.

The inflat gt o 'i*}h Iowhiersin sgid thind tengloning struciurs comprises gt
inast one second fubular bear, which Has &% leas! we oulside ages fﬁ‘S’?&f‘?*w"“* oued 10
e side wall adiacant, 8t feast on e fz"w(w adge s coupled 10 said bottarn sheet.

s wadl m{\wn fHalomner Drages ou i'%‘s
Therelor, asdisnussed with respest &
beams which falls within the scape af ¢ i:aim 3

«..eﬂ ai *i\e upper and wer comeas of 3 matiress
il be obvicus 1o mogify £1 1 contan iumisﬁ

{ialm & thevelors lacks an nentive steg.

2800 O 103

atabie wd *mn:};:t@ fa & i 3 wf*; 2in qap:} w fm {} if‘"?ﬁf;‘"}f&f?(‘ shuciure gomprises
a1 ans respeciively
Lh uas?tvt:* L.

.)

e i xi‘kﬁ‘ 84 f &‘*&u éEC"* "S‘f f A '\‘2{(?53 6‘(“@»9 i LQL?)G-’EM’ 50 S‘éiz'-i?‘

V-beams for geo 89 bracing i inflatabis beds is known from E8 ftwould e obvicus 1 madify E1 1
Folis V-Dodms as & isrsioning structivvg,

INTEX EX. 1055, Pg. 427
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Q-

Glain: 10 therelors acks an fivventive slep.

wiiern t‘:‘*‘“? said thind i‘t“‘?&s’"{};ﬁiﬁ strictire comprises gt
LS

; 3 ’:@Rrsa i;‘,??{lf@z 4] s‘w{* outsite & pges of sgid segond V-hwan are
ey o b @a’ & Hhe side wall adl o i, & INSIde Bage iS coupind ko saxd bottam

Tiﬁzer‘ %E: ia&emw wz*iﬂ aea;a-zciiceam‘- i(} m:‘*&)t)i ?36! &
and thus come under the seops of olaim 11,

Claim 11 thareltre laoks an wentive stap.

S&3d - Raim 1

Clatm 12 reads as folfows:

S
&
el
o,
1y
e
58
&
Ly

o acoording Jo dlaim < whersin said & feast g first Moagiss grospaced
s

apant o aach Gihar o 8 fower swrfane o f:? i fopvshest

E1 disclosas the upper sutlion plece 11 and the epper pant of wiapping belt §. These ars the wa
st bheams” and they are spaced apan at thelr conneetion poinis 1o the upper sheetl

Claim 12 therefore laoks novelty,

23 Claimal

Clatay 13 raads:

The inflatable bed acoonding jo olgim 5, whersdn sald atieast o second #hogomr are spaned
apart from ogeh othey 3t 4 spoer s tace of said bofiom Sf‘ af
1 discloses the lowers suslion plece ""i a: il the fowsr partof wrapping belt & These are the two
second Hhesmg andthey are spaced spart &t thelr connection points o the lower pdece 2.

Claim 13 thavetors lacks noveliy.

24 - Claim 4

Giaint 14 roads:

iz

The infatable bed acpording 1o olgin
& an nfervad i i inner suiface \}(

INTEX EX. 1055, Pg. 428
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"

-t

i
4

& heupper
firat i*b&:‘\s 8" and they are spaced apart when

o

Claim 14 therefore ncks rovelty.

325 -Llaim b

Glaim 15 reads:

e infatable by socording fo Glain & whersin sadd alipast e sspond 4
cisposed at an interval on e innar surface of said side wallin a :}ef;t

£1 shised
‘secord Rieams”and they are span

osas e lower suction msce 81 and tha lowsr
ad apar when connsciing

Clgim 15 thorelore facks novely.

A28 Claim ig

Ciany 18 roads:

The infiatable bed acooding fo “*’“‘ﬁs:n‘ & whersirthe swo o
frst Yebeam are dispossd af an intervs! on an inner s

perpendicular diracion.

1S58 with rsapert i olaim & s Obwiua ip muditf‘ the
fther, #tis obvicus whan modifving B feeuse g Y-heam t
\TS;}O\ ad & ary interval ot the side wall,

.
&

‘s‘;

suction pece 11 and e upner pan of weapn ﬂq bl
conmecting e wrapping o

part OF weapping s
o the wrapp

1 & Thoss are the g
fone 4 {La sids wallh

DRFMR Fre
rrclicesar ol "i?(?f}i:’r?

These gro he tan
sige walil

SHRS
ng plece 4 (g,

7

Lisids edges of said at legst ane
Lrface of said side wal in a

g; anent Structire of El o usea ¥
o have the at loast bwo adges

Clalny 16 theradors acks aniveaniive siap,
3247 Chaim ¢
Clainy 17 raads
The inflstatde bed aonording 20 olaim 7, wi e @i e hva oulside soges of said atfeasione
'?’fmw are ghisposed al an interval on the Inner surface of said side wallin a

glirechon.

up
i Y

As distussed with raapest to olgim 7, s gbvinus o madity the s
ey, His obvdous whan rr,\mﬁ;%y:sg B1 o use a Y-beam

haam. Fi
=s;j\mefi at an infervad on the side wall,

Clalm 17 therelors lacks an bwentive step,
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oot stracture BY ouse a ¥
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28 Gl i

The infiyialie bed aocording 10 claim 8 whergly said gt least wo oulside sdges of said &
foast ane first tubuiar baarn, which arg {\&1{}3& o dhe wide wall adliscent, are dispased al an
intorval on et inner surface of said side wall in.a perpendicidar divection.

e 08

han modihvtag £1 o \i‘-a & & tububar beam with at least heo

As discussed with ragpent o Clainy &, Wis obvinus 1 modily the support structure of BEf o use g
,‘ ¢ 33 ‘;
;\) & oaaid o ontaids adges al an inlsrval

Glalet 18 therelons lacks an bwentive siep.

818 Clalmas

Claim 18 reags:

The infiztable Qd according to claim €, wherain said ot Joast fwo oulslds sdges of sald @
ipast one second fubudar beamy, which are coupled © the slde wall adlacen, ave disposed &t
a0 interval on f:‘ e grarfas ‘8 saiy side wall in g parpendicular :?ﬁ%*cg_zof.\

As discussad with respect foolaing 9.1 is obvions fo modify the support struchirs of Bl oase s
tubwtar bea’s u;??‘m‘i 3 obwvious when modifying E1 1o use g ubuler boam with ai least twg
outside edges, 16 uag:@s:s S@id Sy oufside edges ol an inforval,

Glalm 13 therefors lacks an wentive step.

S IR R PR
33P0 - Ol 20

he inflatable had ,::: :ﬂfzm( Sroiaim 10, wheraln the o puds ¥ T
“ sed af B inderesl onan mersurfacs of seid sidewsi vt s

Ax glisg sss&rﬁ with respact 1o claim 1, R is alwvious o modify the support structre of Bl ipuse a V-
o, | oy, s cbwious when ‘~“cis?\: ng B1 o use a Vebieam o hava e at least v edges
dispoged ai an iterval on the side wall,

Claim 20 therefore laoks an wventive stop.

Sddlaeim gl

Clalm 29 rends:

The inflatable bed acooding fo olaim 11, whevaln the fwo guiside solpes of said sl lvast ane
sacond Yebeam are disposed &l an interval ot the inner surface of seid side wallin g
perpendicular tdirection,
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Gith rospEet o olaim 11, I ntvions 1o molly the suppori siimwe ol Bt touse a
g :i ia Qb‘.«imm W *aen me -dsi\» g B1 B use s Vhoearm 1o bave the ol least twi ednes

Claim 21 tharefore does not oOniRin & inventie s,

JL2.88 ~Llaim 22

Clain 82 readdy:

The infatable bed suoording o claim 4, wharein said &t least by first V-hemns a8 1 whole
are of 3 ouinucus annular struciure o @ segmental anmudar struolra.

As the olaim is o c«;:‘zemez rcm ﬁ%ass“lci w shigh i nerp:& the claim as # 'V-beams'is & ypographinal
o and als olabm o refer 1o Hosams”,

£1 dispinses that the upper suction plecs i 1and side wrappi "::; glene B, which mmg*‘szaea oabdes &3
hayve ananmiar o ring shaped stuchre. Ssa for example F g 2ol Bl and page 4, ing 821 paau .
fine ¥ of B2, These are the sxrmaponding features for tha 10 fg{ i vesum

(laim 82 therelore lacks novely.

2.2.23 - Glaim 23

Oialny 28 reads:

The inflatable bed according fo olaim §, whereln s& st two second Mwam as & whnle
&g of B eontnoes eider sfrociure oF & sedrnarisl anauisr strualise,

E1 discliones that the lower suct il wrapping plecs §; which cumprises catles 52,
fave arvannuiar oy “m »hag}e{ arnpie Fso 2 of £, and page 4, ing 22 1o page 5,
fime 7 of ES. These are the oor e ;mn:.-mr; *@8{ a{eﬁ o the heg genow =d heams.

Claim theralore 23 acks novelty.

> - g .
mnas & wholg s

of g {I‘D.-'?i‘f ?i} fS 8 Arar g mafi! e Qi" & SQ*"»’??Q 3

is obvinus B madify B1 10 uss Y-beams ior comar racing, As
cond tensioning structure having an annular sirugtine.

As x\}w\ ed mfh sa
. (R ol S
3 i\.& *mzéti:c shon of £1 '@ ) Leams, whers the Y-baam has anannulsr sfruclurg is afsn
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3225 R 28

Cialm 28 raads:

o £
RS & Wnoe

B ﬂsf;»‘u' r:s* Lsous‘ A0 m‘ & z..-\..lwfl; «3 m& ynerial armidar shructurg,

s obvinus B medify £1 o uss Y-boams for comer Brating. As
i*e‘lmvri tensioning structure having an annular siruchure,
use Y-heams, whare the Y-beam ha & an-ammular stuciure is niso

Glaler 25 therelons lacks an bventive siep.

8808~ Clalm o8

Cladm P8 reagiys

The infislable bed according to claim 8 whorein said gt least one first lubular beam as 8
whole is of & sepmental annuiar stuoRie,

Ay discissed with respect 0 olgim 8, ¥ is obvions 1o madiiy B1 1o ves tubuiar beamns tor comer
braging. &g showey with claim 23, E1 dizclosss the sseond fensioning siuchers having an anoular
strichire. Thersiote the modification of B1 1o use tuldidar beams, wihers the ubulsy baam hagan
annuby slructurs s alen obvinus

Glalm 28 therefors lacks an wentive step.

PR T T R
AR PT Ohaim §7

\

A dhiscussed with rospect 1o claim ¢, 113 olvdons fomodily B1 o use b beams lor otner
g § sh@wn wﬁh Ci‘li 533, E1 dsi:t:f si8 the third tension g struchrs having an srwwlar
iow of E1 to use tubnstar beams, whers the tubular beam has an

Clgim 27 therefore laoks an wventive stop.

3228 Olaim 28

Clalm 28 rends:
The inflatshio bed acom {:‘n {3 ofai
OF 8 CORBRLIOUS SR SEUCIIS O

a1 10, whersln said sl lsast one first Vobeani as s wholeir
W& Regmental annuk e
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e
5

vrespect to-claim 18, ¥ s olvlousiom **ai'y £1 10 was V-baame I normer bracing.
’m 23 Bt disoloses i?‘e senond fensioning strusire having an arnuiar staciure.
t.m Hication of B1 jo use V-beams, whers the V-boam has an annuly structure is also

Claim 28 therefore facks an bwenfive sisp,

JL2.88 -Llaim 28

Clatm 28 vends:

The inflatable bed m,c:r{:‘mo Rrohainy 11, wheeed i
whole ie of & DOrlineus Sinuiae strociurs or 8 segmerda!

3 e

[
i
~3
)
<4
)
=
2
o
ane. i,
19
o3
s
G
{:‘:
ey
g
5
'1-‘
]
el
s
% K
S,
-
<
.
%
AP
g
po
=
ey
22
45

res ;»*ci \) claim 11, } iz obyvious o modify £110 use V-beams Bt norner brackw).
~dal m?i & (§1$3§€“’>9‘-& the third tem' i sirug \u@%‘a\;‘m 2t annlar structure,
sEET G nee V-Dewmns, whare the V-beam has an srmnalar siruchye s also

3

daim 89 thavetore lacks an hventive step,

2
Fo
v s
Z

=
/‘-
s
2,
=
4
7

i

;’—‘zé*‘(},’f-‘f* fwm: fw} ,»m; {:{}*: m&a'?:e .‘?fff}ei\f}":’ﬁ o X-Deams.

J}

Thogs C&iw’v‘:} ane wall knowr i e svd B discinzes and
P EY andps ge 4, Ines 18 22 of BB,
53 *mf\nciwg with a plurality of cables 32, with the plasiic

;

rotecs 1 and thefower dece 29

H LA, AN RLEST

£8 disglosas oylingdica! (e, ool beam) engioning struchures {ses Paragraph [B003], also refarence
swrveral 3 of Fig 8},

E4 disglosas Yebeany and X-bewn lensioning siruditves oy inflatabils matiresses (See Fig 1 and Fig
2

harefors is nob aovel and goss nodinchsde an inveantive sten.

Sl eim 3t

Clalm 31 reads ag follows

Hatable {} “53 acooroing fo Cf "‘*’F? fwhersin said firsd fengioning Struciure, said seoand
fm"SSQ:" MG Shruciure s seid hird tensioning structire arg ol made of thermoplasic plasiie
'\.Ct{
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G-

T
i

sioning stictures, The
ning strusivred and Hng
341 *} structurel.

d :::iiasisc sis‘i;:rs % p“ J?cb winp a% {press

HRsHC slrips arg welded to the upper plece and lowsr place {seeolaim 4.of B2}, which makes
tham inherantly thermoplastic.

J238 - Ulam 3

Claim 32 siates

The inflatable bedf acooring fo oaim 1, wheredn one of mowrs oF said bref tensionng straclurg,
said second fensloning structure angd said Ihird tensioning siucture at least partially comprise
mash, faminated plgstic sheet ora threads.

£ discloses using & pluraity of cables 32, 82 {Le. threadsh, These form the first, seconet angt thisd
fansicning structurs,

Claim 32 thavefore aoka novsiiy.

L2233 Claim 33

wd &6 wr@m 0 nlgim 82, whersin two side surfaoes of said mash or said
"a'?j.f Souded i ,\gr Ty with S opposie ;,;,-s»f;c sirins, said mesh
2 21 e {0 pposiie plastin s

5y

Al

i’i is W‘{:ii mam ! ‘meg sc:r artic manuiaciinrg leasioning shunhirss wilh tesh or thireaths hadwaan

i i*zf awk a5 ien& cring structres, with the treads balng sardwiched
G &1 uf\i parmgrapt ph HI0RaS] of B8
E7 also mn ws & mesh t\ e-m ?‘w ga astic slrips 204 { R i«:\ S& and Paragraph {0080 ¢t BV,
ol be obwious 1o modi i theinliaiable matiress of £1 {o incorporais the ensioring structures of
g:lg 37 i::

hﬁi\xme: asm 0? ‘w;:* i

««‘i"
%4

Glabn 33 therefors lacks an bwentive step.

w0sh orsaaid
sgid mesh and

£7 disclosss ualng Uhshaped wald strips 802 sandwiching the mesh pae mqasz, ,&u; Fig 88 and
paragraph [Q0B2 o E7Y wcui b obvious 1o m Z}Eiif‘y the inflatabls matress DL E
tersioning stractores of BV,
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2
=
g
A%
ol
=
o
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;‘,
“.‘
’_(
E44)
£
-t
F
AL
i
bsd
=
z
i
b743
“:.“
o
b

The inflatabie hed according o claimy ¥, witerahy Said first tensionig shucture is coupled to
said r@g:tr an i:@s‘mm shasts :En ?P&f?s of *;», Gi-frequeney walding: said second fenstoning
it ‘gas:c*(t wad by msans of high-froquency welding:

o said b %w shost and said side wali by

y

=h R

"ﬂ
.’.“*
‘»:'/
o
=
=
Q,
iy
&5
g
o
C‘*
;
Yocs
0‘
o}
W
il
-
«"-?,
.~{

Hi g;h frequenty welding i well kaowi a8 aocmmen fschnigus for connecting matenal parts of
irfiztable matressos. Sew for sxample &, paragraph (0011} 1 would be obvious 1o use high
frequency welding to corment the features of B

Claim 35 therefore does not inoluds an inventive step.

¥ } .'

A58 - Glaim 38

The inflalable bed woueding e glaim 1, wharein the logation wherg *«a fop shaet is oated
iy the inside part of an upper edgeof S&:O SA0O ns:f fe e’:“'f‘mm strelure ixower Han S

ooation whe " said fop sheat i located i the outside part of the U,i?* S Sy of said second
:

b

fSnsioning STUCis:

oy, whare gt the
e outskis poit

Clalr is not readily yndersigndable. His Resyrned the dlaim relersioa Sepr@ac
comed of the Inflgiabls Matirass therg 8 & i, For sxample in Fig 5 of the Patent 4
153 iy highee than the snside" point 183,

Thiz is wall kndwn it the fleld of infinlable mattregses. It can be seenin Fig 3 of E1. Funther evidence
can befound In BR, B8 and BEYL

Clatoy 38 tharsdors i niot noveld,

The infiatalie bed according to claim ¥, wherain fhe lvation whore said boBiom sheal is
focated in *fs‘ ssa part of 3 iwer sdge o* aicd thisd tensioning siuntire &8 lower than the

' akd botom shaet is located in the oulsides part Of the lower euge of said third
FrE

E X

A viith i 36, claim 37 s oot readily sodkerstandable, Further the iq ares of the Patent auggest the
nside pan’ of the bottam sheed should b figher than the "oulside part, OF cowrse this would be

ralative 10 the divection of the maitress which is utidefined,
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i any case, the depressiarny of infintable maliresses is ofton found en both sidas, Figure 4 of £1
shows: th s Hcan also be soan i £10 and B4

Siaim 37 therefors lacks an wenive step.

s
W apcording feolaim 1, wherein sald infiatabls bed further comprises 8 bl
voh i difsposed on said side wall and s ffwafe{fﬁem««eer‘ Jower adys Q  saidd

s £ !
feneioning struciurg and ey unber sage of sait thind fensioning strecturs forinlaliog

el in alr-pumps are well known s the %seid ui nsi *ame i ?::iii\mﬁe‘:. £13 {Fig 3rand B14 antis
dooumant oy exsmple dis ' - would be otwigus o modly
E1 o incorporads an alr i

Claim 38 therelore facks &y inventive stap.

1220 Claim 38

ey 35 siates:

The infatable bedt acoonding fo claim 1, whersin said infatable Do Tudher comprises s af
;

valve, whivh s disposed on sald side wall for the infiation and defiglion ¢ f& fc* frf*afciém e

Ajr vai\a 8 Are commonty opsed with inflatabile wai
FET {paragraph {0038, aswall as BIZ2 Fig
inflatable-mattress of BV o include an aly \sawe,

ation and deflation. Thay can be ssan
i wonid beobvions o mtdify the

Cladm 38 thovelore lacks an inventive step.

& top sheet (11) and ¢ bottorn sheet (1821 disposed vertically at an iierval
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g

af foast one sida wall (13), an wpper edgs of sald side wall balng eoupled o an oiter
edgs of said fop S‘?{}s:"f & foweyr adlpe :} swcf Sicke walf baing o :;;ssm‘ for iy owder edge of

vl chamber formelf Behwaon sadd op sheel, said boliom sheeat and said side wall;

a A% e %f‘*?i‘ f&‘;“Sa{}f 5; strugiurg disposed i said s ohan »:9* anupperendands
W “{?L‘ %3*{3 : irst engioning skunture baing respectively oo F fo said top shagt
&m said Bo m SN

at fpast one suppod shucture digrosad i said alr chander, said support struciure
being dispesed v 3 longituding! direclion of 3t S@:a*sf ane of said side walls,

at feast five culside sdpes (188188} of salt suppor struoture beinyg respectively coupled
fo the siche wall adisosa

& feastone inside sdge (157, 183 of said suppont sinustiee being coupiad i the fag
sheet or Bottom sheet adiacent,

wharain
mnsion

ST SUSpOR SHUNHES COmONses g seand fensinny *“ & struciure ared 8. thind
Y Srokae,

af fpast hwo puiside edges of sald socond lensloning shruciuve are respeciively
coupled io the side wall adiscend,

&t foast oue inside edge of said second enzioning siuclure is pouplad lothe top
shest adiacent;

and at least bwo ouiside edges of said hivd lensioning struclurs are respaclively
couplod o the side walf adiacen,

st dpgst pne ingide odge of sald thivd fonsioning struclure is voupled to the bafiom
sheetf adiacent,

Glaler 1 regdies hat the suppont stuciure i longiudingl (Le, paoaliad 1o the side wadl), However all the
Sescaibad ambodiments have & sunpont struciure whinh s& and must be fransvarss 1o the side wall
with the outaide edges soupied o the side wall and the inside edge coupled 10 a top or bottom wail.

3

The support stractire s 2 Dracing element and provides support in the rangverse divgotion,

The Patent does not disclose the nvention i g marmer sufficiently clearand complets” fora skilled
man i make an inflalable i:zf:z- with & longituding! supnedt structure having the guiside and inside
sdges as defined invalaim .

38 - Claime I8 & 37

The iofatable Hed secording 10 clgim 1, wheredt the locafonawvhere salg a:?r* shaet fs focafed
fer e fnaide Dot oF any wiper pdge of said seogred teasioning strucloe is ibwer than the
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LS

foeation where said top shasd is located in the ouwlsidle part of the upper edye of sald second
fersioning struchure.

Elaim 37 siates:

The infisiabis be\s’ af;f,m:fs}'sq f{} f:"a:'rrf t ;mea‘s‘-z,is‘; J}‘& facation where said boticen sheat ig
; ~ iref fensiondng shucture is lower fhan e
it 2 ot Of the lower sdge of said third

¥

’\fi FARRKING DOV
abou i ihs« m anin' .
ws:)u% e complatel

o sutamtiad i“;ax ey are cump 8?&‘:» mbiguous, o the elfect that it
v imsaesible for the skilled poason o cany fmi*he frnvgntion therain,

ty sl inventive step for clains 38 and 37, broad assumptions wers magds
wer |

£

Glalme 38and 87
for #1310 be carrisg

P R

horsfore do not disginge the nverition ina maansy sytficiently Claar and cormpleds
aut by & person shiffed nthe an,

4. Conclusion

ovel nior Involves an

The Patent alse does not discloss the invention i a manner sufficiently clear and complste v i to
be camled qUt by a person skitted in the ant

revoke the patemtin s entirsty.

S

Jan Vieek
Europenn Palerd Atfneney
janvieck@redifie ook
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1c0d2727d52e0916859%6afd82092f4239b
891bf

Warnings:

Information:

82227

Other reference-Patent/Application/

13 Search Documents

European_Search_Report.pdf no 2

60eb20f1353646620a42f7b24521423e433
db616

Warnings:

Information:
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199267

Other reference-Patent/Application/

. no 5
14 Search Documents SIPO_Search_Report.pdf
c6aal123faffb7b310150547230cf8119dfed)
840
Warnings:
Information:
37946
15 Fee Worksheet (SB06) fee-info.pdf no 2
9f812ce8aa7 1063add21eedac79f7a7bbd9
59a81
Warnings:
Information:
Total Files Size (in bytes): 14807455

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

35161 7590 10/04/2022 | EXAMINER |
DICKINSON WRIGHT PLLC - WASHINGTON, DC KURILLA, ERIC J
1825 EYE ST., NW
SUITE 900 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20006 3619

DATE MAILED: 10/04/2022

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. | CONFIRMATION NO.

16/907,893 06/22/2020 Feng LIU 81610.1025/ 5328

P16-014US-CON
TITLE OF INVENTION: INFLATABLE BED

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/04/2023

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: ~ Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

By fax, send to:  (571)-273-2885

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

35161 7590 10/04/2022 Certificate of Mailing or Transmission
DICKINSON WRIGHT PLLC - WASHINGTON. DC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
1825 EYE ST., NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to

SUITE 900 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.
WASHINGTON, DC 20006

(Typed or printed name)

(Signature)|

(Date)|

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/907,893 06/22/2020 Feng LIU 81610.1025/ 5328
P16-014US-CON
TITLE OF INVENTION: INFLATABLE BED
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/04/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KURILLA, ERIC J 3619 005-709000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

CFR 1.363). (1) The names of up to 3 registered patent attorneys

or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature

Typed or printed name

Date

Registration No.

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB 0651-0033
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/907,893 06/22/2020 Feng LIU 81610.1025/ 5328
Pla O1LALIS CON
35161 7590 10/04/2022 | EXAMINER |
DICKINSON WRIGHT PLLC - WASHINGTON, DC KURILLA, ERIC J
1825 EYE ST., NW
SUITE 900 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20006 3619

DATE MAILED: 10/04/2022

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection ofNTEXu &N 4085, Pg. 464

9. A record from this system of records may be disclosed, as a routine ujptdy REEFEEHoNHCBeSHAEY Ifflatables
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulafion.



Application No. Applicant(s)
; . 16/907,893 LIU, Feng
Notice of Allowabilily Examiner ArtUnit | AlA (FITF) Status
ERIC J KURILLA 3619 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to the claims filed 09/19/2022.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are See Continuation Sheet . As a result of the allowed claim(s), you may be eligible to benefit from the
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more

information, please see http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to
PPHfeedback@uspto.gov.

4 M Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MIAII b) (J Some* ¢) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.

3. [ Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5] CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(3 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.[] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.[J Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2. Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. [0 Other .

of Biological Material
4.[] Interview Summary (PTO-413),
Paper No./Mail Date.

/ERIC J KURILLA/
Primary Examiner, Art Unit 3619

U.S. Patent and Trademark Office i
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220927
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Continuation Sheet (PTOL-37) Application No. 16/907,893

Continuation of 3. The allowed claim(s) is/are: 1,3-5,7-9,11-17 and 19-28
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢q07 893 LIU, Feng
H “ ““H Examiner Art Unit
ERIC J KURILLA 3619
CPC
Symbol Type Version
A47C 081 F 2013-01-01
A47C 087 | 2013-01-01
A47C 16 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 24
/ERIC J KURILLA/ 27 September 2022 . . -
Primary Examiner, Art Unit 3619 O.G. Print Claim(s}] O.G. Print Figure
(Primary Examiner) (Date) 1 7
U.S. Patent and Trademark Office Part of Paper No.: 20220927
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/ssue Classification

Application/Control No. Applicant(s)/Patent Under Reexamination

16/907,893 LIU, Feng
Examiner Art Unit
ERIC J KURILLA 3619

INTERNATIONAL CLASSIFICATION

CLAIMED

A47C27/08

A47C27/16

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS

SUBCLASS

CROSS REFERENCES(S)

Primary Examiner, Art Unit 3619
(Primary Examiner)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 24
/ERIC J KURILLA/ 27 September 2022

O.G. Print Claim(s}] O.G. Print Figure

(Date) 1 7

U.S. Patent and Trademark Office

Part of Paper No.: 20220927
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢q07 893 LIU, Feng

ERIC J KURILLA 3619

Claims renumbered in the same order as presented by applicant (J CPA (3 T.D. ([J R.1.47
CLAIMS
Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 24
/ERIC J KURILLA/ 27 September 2022 . . A
Primary Examiner, Art Unit 3619 O.G. Print Claim(s}] O.G. Print Figure
(Primary Examiner) (Date) 1 7
U.S. Patent and Trademark Office Part of Paper No.: 20220927
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 16/907 893 LIU, Feng
T
ERIC J KURILLA 3619
CPC - Searched*
Symbol Date Examiner
A47C27/081, A47C27/087 07/20/2022 EK
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

Search Notes

Search Notes Date Examiner
Inventor name search 07/20/2022 EK
PE2E text search 07/20/2022 EK
Updated search 09/27/2022 EK
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol

See SEARCH printout 09/27/2022 EK

/ERIC J KURILLA/
Primary Examiner, Art Unit 3619

INTEX EX. 1055, P,

U.S. Patent and Trademark Office
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

08/18/2022

16/907,8983 ~ GAU: 3618

PTO/SB/08a (01-22)

Approved for use through 05/31/2024. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16907893

Filing Date P020-06-22

First Named Inventor |Feng Liu

Art Unit 3619

Examiner Name Eric J. Kurilla

Aftorney Docket Number 81610.1025/P16-014US-CON

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 Ho41223 1990-07-17 Santo

2 H669091 1997-09-23 [Chung

3 E568013 P003-05-27 Perez et al.

4 7039972 P006-05-09 [Chaffee

5 0254047 P016-02-09 Schermel et al.

6 H558476 1985-12-17 | inder

7 3008213 1961-11-14 Foster et al.

8 530128 P009-05-12 Mu

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.
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Receipt date: 038/18/2022 16/907,893 ~ GAU: 3618
Application Number 16907893
Filing Date 2020-06-22
INFORMATION DISCLOSURE First Named Inventor | Feng Liu
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Eric J. Kurilla
Aftorney Docket Number 81610.1025/P16-014US-CON
9 7337485 P008-03-04 Metzger
10 7165283 PO07-01-23 Boso et al.
11 FO96867 P006-02-14 Boso et al.
12 p971134 P005-12-06 Mu
13 5754926 P004-06-29 pvang
14 5701559 P004-03-09 Boso et al.
15 F671910 P004-01-06 Hsu et al
16 p541135 1985-09-17 Karpov
17 P360715 1944-10-17 Hough
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
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Examiner| . Publication Kind | Publication Name of Patentee or Applicant
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Initial Number Code| Date of cited Document )
Figures Appear

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

INTEX EX. 1055, Pg. 472

Intex Recreation v. Bestway Inflatables

/E.J.R/



Receipt date: 08/1%/2022 16/907,8983 ~ GAU: 3618

Application Number 16907893
Filing Date 2020-06-22
INFORMATION DISCLOSURE First Named Inventor | Feng Liu
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Eric J. Kurilla
Aftorney Docket Number 81610.1025/P16-014US-CON
1 20150201760 P015-07-23 Lin et al.
2 20150335164 P015-11-26 | iu
3 0070277324 P007-12-06 | iu
4 0090165211 P009-07-02 Rong-Jyh et al.
5 20130145660 P013-06-13 Chen
6 20130228268 P013-09-05 Lin et al.
7 20150147503 P015-05-28 Lin et al.
8 0170273472 P017-09-28 | iu
9 0070124864 P0O07-06-07 | au
10 0050273938 P005-12-15 Metzger et al.
11 20030101516 P003-06-05 Hsu et al.

INTEX EX. 1055, Pg. 473

Intex Recreation v. Bestway Inflatables
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.J.K/

EFS Web 2.1.18



Receipt date: 038/18/2022 16/907,893 ~ GAU: 3618
Application Number 16907893
Filing Date 2020-06-22
INFORMATION DISCLOSURE First Named Inventor | Feng Liu
STATEMENT BY APPLICANT | ——— o
( Not for submission under 37 CFR 1.99)
Examiner Name Eric J. Kurilla
Aftorney Docket Number 81610.1025/P16-014US-CON
If you wish to add additional U.S. Published Application citation information please click the Add button| Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 P914545 FR 2008-10-10 |PBong Rong
2 p34098 B 1933-11-21 P B. Cow & Company
3 |po13130117 o 2013.00-06  |[tex Recreation
[Corporation
Shanghai Bestway
4 P02751069 CN 2013-02-27 |pnflatables & Material
(Corp.
5 b03137719 oN 2008-04-16 Intex Industries Xiament
Co., Lid.
6 01045987 CN 2008-04-16 |Rongzhi Song
Shanghai Bestway
7 P05457538 CN 2016-08-17 |nflatables & Material
(Corp.
8 hoz110297 oN 2013-05-22 Intex Industries Xiamen
Co., Lid.
9 b 706070 oN 2005-06-29 Mignda Plastic Xiamen
Co., Lid.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

INTEX EX. 1055, Pg. 474
Intex Recreation v. Bestway Inflatables

/E.J.R/



Receipt date:

08/18/2022

16/907,8983 ~ GAU: 3618

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16907893
Filing Date 2020-06-22
First Named Inventor | Feng Liu

Art Unit 3619
Examiner Name Eric J. Kurilla

Aftorney Docket Number

81610.1025/P16-014US-CON

10

004820

CN

2007-05-30

Shanghai Bestway
Inflatables

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS

Remove

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item

E)i(tzia:slger ﬁge (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
publisher, city and/or country where published.
1 Communication of a notice of opposition dated 27/06/2019 (27 June 2019) on related Eurcpean patent application
[16191360.3 issued by the European Patent Office/ Opposition Division
2 Furopean Search Report dated May 11, 2017
3 BIPO Search Report dated January 30, 2019

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature

JERIC JF RURILIA/S

Date Considered 08/27/2022

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. ° Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH.

INTEX EX. 1055, Pg. 475

Intex Recreation v. Bestway Inflatables

/E.J.R/



Receipt date: 038/18/2022 16/907,893 ~ GAU: 3618
Application Number 16907893

Filing Date 2020-06-22

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Feng Liu
Art Unit 3619

Examiner Name Eric J. Kurilla

Aftorney Docket Number 81610.1025/P16-014US-CON

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Allen J. Moss/ Date (YYYY-MM-DD) 2022-09-19
Name/Print Allen J. Moss Registration Number 38,567

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
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(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
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referenced by either a published application, an application open to public inspections or an issued patent.
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enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

INTEY £V 4N

EFS Web 2.1.18 Intex Recreation

EE D 477
INTEA EA. 1UJI, TY. #7117

v. Bestway Inflatables
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /E.J.K/



Bibliographic Data
Application No: 16/907 , 893

Foreign Priority claimed: ® ves OnNo
35 USC 119 (a-d) conditions met: Yes D No D Met After Allowance
Verified and Acknowledged: /ERIC J KURILLA/ |
Examiner's Signature Initials
Title: |INFLATABLE BED
FILING or 371(c) DATE CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
06/22/2020 005 3619 81610.1025/P16-014US-CON
RULE
APPLICANTS

BESTWAY INFLATABLES & MATERIAL CORP., Shanghai, CHINA

INVENTORS
Feng LIU, Shanghai, CHINA
CONTINUING DATA

This application is a CON of 15280513 09/29/2016 PAT 10687633

FOREIGN APPLICATIONS
CHINA CN201620031074.6 01/13/2016
CHINA CN201610020533.5 01/13/2016
IF REQUIRED, FOREIGN LICENSE GRANTED**
09/29/2021
STATE OR COUNTRY
CHINA
ADDRESS

DICKINSON WRIGHT PLLC - WASHINGTON, DC
1825 EYE ST., NW

SUITE 900

WASHINGTON, DC 20006

UNITED STATES

FILING FEE RECEIVED
$1,720

INTEX EX. 1055, Pg. 478
Intex Recreation v. Bestway Inflatables



PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
L1 22 ("20070277324"|"65680 | (US-PGPUB; USPAT; [OR ON ON 2019/10/01
13"|"4941223"|"236071 |USOCR; EPO) 02:27 PM
5"|"4541135"|"2015033
5164"|"5669091"|"2005
0273938"|"6701559"|"7
165283"|"7530128"|"70
39972"|"6671910"|"925
4047"|"20030101516"|"
7337485"|"6971134"|"6
996867"|"20150201760
"|"6754926").PN.
L2 6 (("20150335164") or (US-PGPUB; USPAT; |OR OFF OFF 2019/10/01
("6671910") or USOCR) 02:29 PM
("6701559") or
("7039972") or
("20070277324") or
("20130130117")).PN.
L3 6 (("20150335164") or (US-PGPUB; USPAT; |OR ON ON 2019/10/01
("6671910") or USOCR; EPO) 02:29 PM
("6701559") or
("7039972") or
("20070277324") or
("20130130117")).PN.
L4 1 L3 not L1 (US-PGPUB; USPAT; |OR ON ON 2019/10/01
USOCR; EPO) 02:29 PM
L5 0 (("2009165211") or (US-PGPUB; USPAT; |OR OFF OFF 2019/10/01
("2013145560")).PN. USOCR) 02:32 PM
L6 2 (("20090165211") or (US-PGPUB; USPAT; |OR OFF OFF 2019/10/01
("20130145560").PN. |USOCR) 02:32 PM
L7 1620 (A47C27/081).CPC. (US-PGPUB; USPAT; |OR ON ON 2019/10/01
USOCR; EPO) 02:37 PM
L8 1719 (A47C27/081, (US-PGPUB; USPAT; |OR ON ON 2019/10/01
A47C27/087).CPC. USOCR; EPO) 02:37 PM
L9 218 (tension$3) and L8 (US-PGPUB; USPAT; |OR ON ON 2019/10/01
USOCR; EPO) 02:44 PM
L10 8 (US-20130228268-$ or |(US-PGPUB; USPAT; |OR ON ON 2019/10/01
US-20150147503-$ or [USOCR) 02:46 PM
US-20170273472-3 or
US-20150201760-3 or
US-20150335164-3 or
US-20070124864-
$).did. or (US-4558476-
$).did. or (US-3008213-
$).did.
L11 10 "203137719" (US-PGPUB; USPAT; |OR ON ON 2022/07/20
USOCR; FIT (CN, FR, 01:30 PM
WO))
L12 10 (A47C27/081, (US-PGPUB; USPAT; |OR ON ON 2022/09/27
A47C27/087).CPC. USOCR; EPO) 09:41 AM

09/27/2022 09:54:11 AM
Workspace: 16907893

INT

EX EX. 1055, Pgq. 479

Intex Recreation v. Bestwagﬁeffa‘gﬁles




L13

31

AND
@pd>="20220720"<=20
220927

("20030101516"|"20050
273938"|"20070124864
"|"20070277324"|"2009
0165211"|"2013014566
0"|"20130228268"|"201
50147503""201502017
60"|"20150335164"|"20
170273472"|"2360715"
"3008213"|"4541135"|"4
558476"|"4941223"|"56
69091"|"6568013"|"667
1910"|"6701559"|"6754
926"|"6971134"|"69968
67"|"7039972"|"716528
3"|"7337485"|"7530128"
|"9254047").PN.

(US-PGPUB; USPAT,;
USOCR; EPO)

OR

ON

ON

2022/09/27
09:41 AM

PE2E SEARCH - Search History (Interference)

Ref #

Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N11

N12

(inflat$4 and bed and
sheet and top and side
and wall and tension$3
and support).CLM.

(inflat$4 AND bed AND
sheet AND wall AND
tension$3 AND beam
AND second).clm.

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

ON

ON

ON

ON

2020/01/22
02:01 PM

2022/09/27
09:53 AM

09/27/2022 09:54:11 AM
Workspace: 16907893

INTEX EX. 1055, Pg. 480

Intex Recreation v. Bestwagﬁeffa?aﬁles




PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

By mail, send to:

By fax, send to:  (571)-273-2885

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

35161 7590 10/04/2022 Certificate of Mailing or Transmission
DICKINSON WRIGHT PLLC - WASHINGTON. DC I hereby certify that this Fee(s) Transmittal is being deposited with the United
’ States Postal Service with sufficient postage for first class mail in an envelope
1825 EYE ST., NW addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 900 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.
WASHINGTON, DC 20006 David S. Hernandez (Typed or printed name)
/David S. Hernandez/ (Signature)
December 28, 2023 (Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/907,893 06/22/2020 Feng LIU 81610.1025/ 5328
P16-014US-CON
TITLE OF INVENTION: INFLATABLE BED
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 01/04/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
KURILLA, ERIC J 3619 005-709000

1. Change of correspondence address or indication of "Fee Address" (37

2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

1 DICKINSON WRIGHT PLLC

M| Change of correspondence address (or Change of Correspondence

Address form PTO/ATA/122 or PTO/SB/122) attached. » 1850 N. Central Ave., Suite 1400

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

3 Phoenix, AZ 85004-4568

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

BESTWAY INFLATABLES SHANGHAI, CHINA
& MATERIAL CORP.

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual (X1 Corporation or other private group entity (] Government

Xissue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(1 Enclosed check

4a. Fees submitted:

Electronic Payment via EFS-Web (L] Non-electronic payment by credit card (Attach form PTO-2038)

X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 04-1061

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
fAllen J. Moss/ December 28, 2022

Authorized Signature Date

Allen J. Moss

Typed or printed name

38,567

Registration No.

PTOL-85 Part B (08-18) Approved for use through 01/31/2020

Page 2 of 3

OMB 0651-0033

INTEX EX. 1055, Pg. 481
U.S. Patent andfi{@x1Recreatior wiBestway TiffatalleskCE



Electronic Patent Application Fee Transmittal

Application Number: 16907893

Filing Date: 22-Jun-2020

Title of Invention: INFLATABLE BED

First Named Inventor/Applicant Name: Feng LIU

Filer: Allen Jeffrey Moss/David Hernandez
Attorney Docket Number: 81610.1025/P16-014US-CON

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1 1200 1200

INTEX EX. 1055, Pg. 482
Intex Recreation v. Bestway Inflatables




Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200

INTEX EX. 1055, Pg. 483
Intex Recreation v. Bestway Inflatables




Electronic Acknowledgement Receipt

EFS ID: 47287638
Application Number: 16907893
International Application Number:
Confirmation Number: 5328
Title of Invention: INFLATABLE BED
First Named Inventor/Applicant Name: Feng LIU
Customer Number: 35161

Filer:

Allen Jeffrey Moss/David Hernandez

Filer Authorized By:

Allen Jeffrey Moss

Attorney Docket Number: 81610.1025/P16-014US-CON
Receipt Date: 28-DEC-2022
Filing Date: 22-JUN-2020
Time Stamp: 16:50:17

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E2022BRG50502544

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

INTEX EX. 1055, Pg. 484

Intex Recreation v. Bestway inflatables



File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
1172644
1 Issue Fee Payment (PTO-85B) Issue_Fee_Transmittal.pdf no 1
c16ca7fb9af21269da64164e0bbeef55ba69)
ch44
Warnings:
Information:
37793
2 Fee Worksheet (SB06) fee-info.pdf no 2
12112ca4f9dffc5b63818006adf8ede691cd
551a
Warnings:
Information:
Total Files Size (in bytes): 1210437

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

INTEX EX. 1055, Pg. 485
Intex Recreation v. Bestway Inflatables




UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/907,893 01/31/2023 11564505 81610.1025/P16-014US-CON 5328
35161 7590 01/11/2023

DICKINSON WRIGHT PLLC - WASHINGTON, DC
1825 Eye St. N.'W.

SUITE 900

WASHINGTON, DC 20006

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 339 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Feng LIU, Shanghai, CHINA;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):
BESTWAY INFLATABLES & MATERIAL CORP., Shanghai, CHINA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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