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(57) Claim
i. An inflatable article comprising;

upper and lower flexible side sheets defining at 
least in part an air-tight inner volume, and

a pair of cere members intermediate the side sheets, 
the individual members of the pair being, coupled

together at central portions thereof and each respective 
core member being joined at opposite edges thereof to a 

respective one of the side sheets so as to provide an 
interior t,ensile structure between said side sheets and 

wherein the sheets and core members are substantially 

identical twi:. layer sheets comprising a first layer being 
cloth material and a second layer being a high frequency 

pressure weldable material, the second layers of joined 
side sheets and core members being in mutual contact and 

position so as to be joined simultaneously by high 
frequency pressure welding,
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(57) Abstract

It is a technical problem of this invention to restrain swelling at an air cushion of an air-filled product which I? sub­
jected to an extremely large load F, and in which a high internal pressure of an air chamber is required. A pair of synlihefi c 
sheets (4) having a double layer construction (I', 2') similar to synthetic sheets (1,2) is interposed as a suspended member 
between an upper side synthetic sheet and a lower side synthetic sheet, the middle portions (6) of saidpai^ of suspended 
members (4) being joined by stitching with thread, either end (5) of the synthetic sheets (4) being fused [to the Upper and 
lower side synthetic sheets (3). The suspended construction as described above can be used for restraining swellins of a bu­
oyancy-adjusting device of a scuba diving etc.
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CORE STRUCTURE AND METHOD OF ITS MANUFACTURE 

TECHNICAL FIELD
This invention relates to a core structure for 

holding the shape of an inflated mattress, pillow case, 
rubber boat, life preserver and the like filled with 

pressured air and made of soft plastics or rubber. 

BACKGROUND TECHNIQUE
In the core structure of air mattress and the like, 

the shape is held generally by an I-beam system (Fig. 3), 

X-beam system (Fig. 4) and deformed X-beam system (Fig. 5).

When producing an inflatable boat, mattress, life 

preserver and the like with leather-like (flexible) sheets 
produced by pasting cloth sheets made of Nylon, cloth and 

the like and sheets made of vinyl, urethane, rubber 

and the like together, in order to secure an air cushioned 

portion in a proper thickness by holding down its 
inflation, the upper and lower leather cloth sheets 3 were 
directly fused (FIGS. 4 and 5), or core members 4 were 

used which were produced by pasting both end portions of 

the core members to the upper and lower leather cloth 
sheets 3 by means of an adhesive (Fig. 3) whereby a core 
structure was produced. However, in the mattress and the 

like of the core structure by the conventional systems, 

when it was used for many years during which an 

anticipated load F was applied, the fused portion of the 

pasted together portion 10 was cut giving a cause of a 
leakage of air filled therein, and particularly, in case 
of using the core of the I-beam system the pasted together 

portion (bonded surface) of the leather-like 

and the core member was peel'd apart to lose 

of holding down the inflation in some cases, 
explain this phenomenon by referring to Fig.

in case of the mattress of the I-beam structure,

load F was applied to the upper portion of the mattress,

force F' worked towards the outside around the periphery

cloth sheet 
the operation
Let us to

3, in which 

when the

35
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of an air chamber 8. Also, in case the load F was of 
magnitude more than the anticipated value, the force F' 
worked on the periphery of the air chamber 8 greatly. As 

a result, the bonded surface 10 of the core member 4 was

5 peeled apart from the leather-like cloth sheet or the cut 
started from the pasted together portion. Also, in case 

of the mattress of the X-beam structure, similar to the 
I-beam system, when the load F was applied in the 

direction of the upper part, there was an apprehension
10 that the force F' worked towards the outside around the

• ·
• ·
9 » 9 ·

• 9 9
• · ·

• 9 9
····

• 9 9
• · 9
9 9 ·

9 · ·
9 9 9

9 9 9
9 9 9

• 9 9 ·

periphery of the air chamber so that the fused surface 10 
was broken to cause a leakage of air from the air chamber 

8. The deformed X-beam structure had the similar drawback.

However, in the case of the air mattress, air pillow
15 case and the like, the load F is not very large and thus, 

the pneumatic pressure F' of the air chamber 8 is not a 
high pressure so that the holding down of the inflation of 
an air cushioned portion could be obtained by the 

described conventional core structure. However if
20 pressure of the air chamber with extremely high load F is 

required, the aforesaid structure is not suitable, for 
example, the core member in a buoyance adjusting apparatus 
for Scuba diving, life preserver and the like.

This invention has been made in view of the foregoing
25 points, and its object is to provide a core structure for 

air filled product capable of withstanding the large load 
and internal pressure.

DISCLOSURE OF THE INVENTION

Broadly speaking the present invention provides an
30 inflatable article comprising:

upper and lower flexible side sheets defining at 
least in part an air-tight inner volume, and



a pair of core members intermediate the side sheets, 

the individual core members of the pair being coupled 
together at central portions thereof and each respective 

core member being joined at opposite edges thereof to a 

respective one of the side sheets so as to provide an 
interior tensile structure between said side sheets and

wherein the sheets and core members are substantially 
identical twin layer sheets comprising a first layer being 

a cloth material and a second layer being a high frequency 
pressure weldable material, the second layers of joined 

side sheets and core members being in mutual contact and 
position so as to be joined similtaneously by high 
frequency pressure welding.

Since the core structure according to this invention 

is constituted in such a manner that the force of the 
bonded portion of the core member with the cloth sheet is 
held down by the surface, the strength of the bonding 

force is increased by several ten times compared with the 
core structure of the conventional products. When a 
length of the yarn of the coupled portions of a pair of 

core members is adjusted, or a length of the core members, 
a length of the 
fused and coupled portions of the core members and a 

length of the yarn of the coupled portions of the core 
members are respectively properly adjusted, whereby an 

inflation of the. air filled product can be optionally 
changed. Since the strength of the bonding force is 
increased by several ten times compared with the
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conventional products instead of the urethane sheet layer 

used heretofore in the buoyance adjusting apparatus, it 

can be replaced with a low cost vinyl sheet layer. 
Furthermore, air does not leak from the air chamber in the

5 case of the yarn sewn coupled portion breaking so that it 

is particularly suitable for life preservers and the like. 

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 and Fig. 2 are cross sections of a core member 

according to this invention. Figs. 3 through 5 show the
10 core structure of a conventional system, Fig. 3a being its 

perspective view, Fig. 3b being its lateral cross section, 
Fig. 3c being its partially enlarged view of Fig. 3b, Fig. 
4a being its perspective view, Fig. 4b being its lateral 
cross section, Fig. 4c being its partially enlarged view

15 of Fig. 4b, Fig. 5a being its perspective view, and Fig. 

5b being its lateral cross section.
MOST PREFERRED EMBODIMENTS OF THE INVENTION

The core structure and the method of its manufacture 

according to this invention will be described in the
20 following on the basis of the embodiments illustrated in 

Figs. 1 and 2.
Fig. 1 is a cross section of a core structure 

according to this invention used in a buoyance adjusting 

apparatus for use in scuba diving, and shows a condition

25 before air is filled, and Fig. 2 is a cross section 
similar to Fig. 1 and sctf^ws a condition where air is 

filled. in the scuba diving, a buoyance adjusting 
apparatus for easy work several ten meters below the sea 
level is an important apparatus. This buoyance adjusting

30 apparatus is generally constituted in such a manner that 
the inside 8 of the flexible cloth sheet 3 of a two layer 

structure consisting of the inside being Nylon cloth sheet 

layer 1 and the outside being a thin sheet layer 2 made of 

urethane. This buoyance adjusting apparatus is provided

35 with a core structure functioning to hold its shape to·
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facilitate an easy movement in the water. The 

conventional core structure was made by the deformed 

X-beam system as shown in Fig. 5, and an explanation is 

provided by referring to the part of this invention shown

5 in Fig. 1, in which the upper side cloth sheet 3 and lower 

side cloth sheet 3 were fused directly by high frequency 

pressure welding by means of respective urethane sheet 
layers 2. The buoyance adjusting apparatus is fed air 
into the air chamber 8 for the adjustment of buoyance as

10 the diver dived deeper below the water level. For this 

reason, in the deep diving condition, pneumatic pressure 

F' acts on the outside of the air chamber so that in the 
case of the conventional core structure, the fused portion 
of the urethane sheet layer 2 could be peeled apart or be 

15 broken in some cases.
In the core according to this invention, the 

structure is provided as the core members in which a pair 
of flexible cloth sheets 4 made of double layers, a 
urethane sheet layer 2' of identical structure with the

20 cloth sheet 3 and a Nylon cloth sheet layer 1' is provided 
inside of the air chamber 8. In this case, a pair of core 
members 4 is sewn by a sewing machine and coupled with a 
yarn 7 at the middle portions 6, and both end portions 5 
of the core members 4 are fused and coupled with the

25 urethane sheet layer 2' of the core member 4 and the 

urethane sheet layer 2 of the cloth sheet 3. As the 

filling amount of air in the air chamber 8 ii; on the 

increase, as Fig. 2 shows, the pneumatic pressure F' acts 
strongly on the outside against the upper side and lower

30 side cloth sheets 3 and a pair of core members 4 forming 

the periphery of the air chamber. However, the core 
structure of this invention is constituted in such a

35

manner that a pair of core members 4 is sewn and coupled

with a yarn 7, the coupled portions are not easily broken

even if the strong pneumatic pressure F' is applied to the
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coupled portions of a pair of core members 4. Also, in 
this case, the tensile forces A and B of opposite 
directions work on the fused surfaces of the cloth sheet 3 
and the core member 4 to generate the operation of peeling

5 apart the fused portions but there is an advantageous 

point that the surface fusing of the cloth sheet 3 and the 
core member 4 are not easily subjected to the peeling 

apart by a shift in the lateral direction mentioned 
above. Accordingly, when the core structure according to 

10 this invention is used, even if the strong pneumatic 

pressure Ff is applied to the inside of the air chamber 8, 
the core member 4 seldom breaks, ,

The core structure according to this invention can be 
manufactured by sewing and coupling a pair of core members 

15.· 4 made of double layers, a Nylon cloth sheet layer 1' and 
a urethane sheet layer 2 with a yarn 7 at the center 

portions 6 by setting the respective Nylon sheet layers lf 

inside in the first place, disposing a pair of coupled 

core members at a desired portion of an air chamber where 
20 the core members ate located, and applying a pressure with 

high frequency tq the upper side cloth sheet 3 in the 
direction of the upper part, and fusing both end portions 

5 of the core members 4 to the upper side and lower side 

cloth sheets 3 .

25 By the way, the core structure according to this

invention can be applied to the air filled product made of 
a single layer film sheet of rubber or synthetic resin and 
the like. in this case, the cote members by this 

invention can be made Of a single layer film sheet of

30 identical material or a cloth sheet prepared by pasting 

the single layer film sheet and cloth sheet layer together.

Also, a pair of core members can be coupled by

. providing rivet holes on the coupled portions and riveting 

instead of the coupling with yarn sewing.
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INDUSTRIAL UTILIZATION

By,the way, the core structure according to this 
invention is particularly suitable for holding down the 
inflation by particularly strong pneumatic pressure. For 

5 example, buoyance adjusting apparatus for rubber boat, 

scuba diving, and life preserver and the like.

■
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

I

I s

' i5

1. An inflatable article comprising:
upper and lower flexible side sheets defining at 

least in part an air-tight inner volume, and
a pair of core members intermediate che side sheets, 

the individual core members of the pair being coupled 

together at central portions thereof and each respective 
core member being joined at opposite edges thereof to a 
respective one of the side sheets so as to provide an 

interior tensile structure between said side sheets and 

wherein the sheets and core members are substantially 
identical twin layer sheets comprising a first layer being 

a cloth material and a second layer being a high frequency 

pressure weldable material, the second layers of joined 
side sheets and core members being in mutual contact and 
position so as to be joined similtaneously by high 
frequency pressure welding.
2. An article as defined in Claim 1 wherein the core 

members are coupled at their central portions by stitching,
3. A method of manufacturing an inflatable article 
comprising assembling a core structure by coupling pairs 
of core members one to the other at central portions 
thereof, and fixing the cors structure to, and 
intermediate, upper and lower flexible side sheets by 
joining opposite edges oi* each respective core member to a 
respective upper or lower Aide sheet to provide an 
interior tensile structure between said side sheets and 
Wherein the bore structure is fixed similtaneously to the 

upper and lower side sheets by high frequency pressure 
welding, both said core members and side sheets being twin 

layer sheets comprising a first layer being a cloth 
material and a second layer being a high frequency 

pressure weldable material, the joined side sheets and 
core members being disposed with their high frequency 

pressure weldable materia], layers being adjacent.

I
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4. A method as defined in Claim 3 wherein said core 
members are coupled one to the other by stitching between 

their central portions.

5. An inflatable article substantially as described 

herein with reference to Figs. 1 and/or 2 of the drawings.
6. A method of constructing an inflatable article being 

substantially as described herein with reference to Figs.
1 and/or 2 of the drawings.

DATED this 24th day of
• ·
• · · ·

• · · ·
• · · 
• · ·

• · ·

• · · 
• · · ·

July 1990 ί

KABUSHIKI KAISHA SANKO vinyl

KOGYOSHO
Patent Attorneys for the 

Applicant:
'1

a
F.B. RICE & CO.



f



i

I



INTERNATIONAL SEARCH REPORT
International Application No, PCT/JP 8 7 / 0 0 0 4 3

Form PCT/ISA/210 (second sheet! (October 1981!

1, CLASSIFICATION OF SUBJECT MATTER (If several classification symbols apply, Indicate all)3

Jiccordlifl to International Patent Classification (IPC) or to both National Classification and IPC 

Int.Cl4 A47C27/08, B63B7/08, B63C9/00
II. FIELDS SEARCHED

Minimum Documentation Searched *

Classification System Classification Symbols

IPC A47C27/08, B63B7/08, B63C9/00

Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included in lhe Fields Searched5

Jitsuyo Shinan Koho 1926 - 1987
Kokai Jitsuyo Shinan Koho 1971 - 1987

III. DOCUMENTS CONSIDERED TO BE RELEVANT “
Category- Citation of Document,15 with indication, where appropriate, of the rele van! passages 1 * Relevant to Clcim No,11

A

A

JP, Yl, 38-19540 (Naigai Gomu Kabushiki 
Kaisha)
19 September 1963 (19. 09. 63)
(Family: none)

JP, Yl, 36-30244 (Furtiyama Hiroshi)
17 November 1961 (17. 11. 61) 
(Family: none)

1-2

1-2

• Special categories of cited documents: *’ "T“ later document published after the International filing date or
"A" document defining the general state of the art which. Is not priority date and not In conflict with the application but cited to

considered to be of particular relevance understand the principle er theory underlying the Invention
"E" earlier document but published on ar after the International ' ??curn®?,!0* Part,cular relevance; the claimed Invention cannot

flhna date be considered novel or cannot be considered to Involve an
a Inventive step

’V document which may throw doubts on priority clalm(s) or .,v„ . „ _ .. , . ., .which Is cited-to establish the publication date of another document of particular relevance, the claimed Invention canno
citation or other special reason is specified) ,be considered ta Involve an inventive step when the document
. . , , . , ., , ,,, Is combined with one or mors other such· documents, such

' 0 document referring to an oral disclosure, use, exhibition or combination being obvious to a person skilled In the art
„„„ ?th_er me’ns... . . , . ,. , . ., , .... document member ol the same patent family

P document published prler to tho International filing date but '
later than the priority date claimed

IV, CERTIFICATION

Date of the Actual Completion of the International Si arch ’

April 3, 1987 (03. 04. 87)
Date of Mailing ol this International Search Report*

April. 20, 1987 (20. 04. 87)
International Searching Authority1

Japanese Patent Office
Signature of Authorized Officer ”



r
'/·■

® £

S^iH«^PCT/JP 8 7/ 0 0 0 4 3

a^PCT/ISA/2W(^ 2 <-V) (198L$10fl )

I.
(IPC) I nt. CZ‘

A47C27Z08, B63B7/08, B63C9/00

Π. Βί^3Υ4·π·?fcW
SiijIr^fcS/hESM

# ® ft £ Ά S ΙΞ

IPC A4 7C2 7/0 8, B6 3B7/0 8, B6 3C9Z0 0

B3£SHW*&1S 1 9 2 6- 1 9 8 7$
1 9 7 1-1 9 8 7$

in.
5ISX«© s„ fit#0l8ffl©S^

A

A

JP, Yl, 3 8-1 9 5 4 0 ( )
19. 93. 1 9 6 3 ( 1 9. 0 9. 6 3 )( 7 t^ 9 - 7Ϊ L )

JP, Yl, 3 6-3 0 2 4 4 ( tfih ft )
17. 113. 1961(17. 11. 6 1 ) ( 7τ M-ttb)

1-2

1-2

TAJ < . %?S0^SXH:®^0^S?
ΓΕJ 5tefTXit«-Cd^5A\ ®fc»K9WltSt®
flj ofS^sgfc^^teia-rsx^xiiflkojb^o^iTd rxj o^m©·^^®.^

(ffiiWt) TYJ ^fc^i®©^5X«-c*^-c, SmtffiffllEtffl
roj osifcisBg/^, »t®, oxg®msia£-efcj;? <·&
fPJ swatc. ^0bfeHs0£^0M®£&SW©

B®&ft&ssivfcXiift r&j b 771 y

IV. IS ffi
HKaii^Tbiba

0 3. 04. 8 7 20.04.87
®«ΟβΙ!

0 # a W $ fr (ISA/JP)
3? 7 ,3 ,0 ,9

- A Λ &
.- s i


