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HEAT INSULATING NOISE REDUCING DUCT

BACKGROUND OF THE INVENTION

The present invention relates to a duct for gas
transfer. In particular, it relates to a heat insulating duct
suitable for the transfer of air such as hot air and cold air
for heating and cooling at temperatures different from room
temperature.

_Such" a conventional heat insulating duct for gas
transfer is generally formed by helical. winding a heat
insﬁlating foam material around the outer circumferential p£;£¥ L
of a duct body, with the duct body forming the internal facéjof
the duct.

In the conventional duct having such a configuration
where the duct body constitutes the inner circumferential face
of the duct, the duct acts as a guide tube for noise created by
an air blowing source such as an air blower, so that this noise
is emitted from an opening part of the duct together with the
transported air so as to cause discomfort to pecple. Since
this noise is continuously generated during use of the duct,
that is, during air blowing, there is a problem that it

negatively affects the nerves of people.

SUMMARY OF THE INVENTION

Thus, the present invention has an object to solve the

problem of the conventional air blower duct by extinguishing



SU|tabIe for the transfer of air such as hot air and cold air

cfor P3eR$ at tenperatures different fromroom
tenpera I Such a conventional heat insulating duct for
gas s generally formed by helical wi nding a heat 10

I nsul ati ng foan1nater|al around the outer circunferential part of a
duct body, with the duct body form ng the internal face of t he
duct . In the conventional duct having such a configuration

wher e t hetfdCunpa@hse@istidile SehierddNerofni EGeRl & eiid@l of a6@ greatly
reducing the noise as much as possible even if the noise cannot
be completely extinguished, and, particularly from the
manufactufing standpoint, an object to provide a duct with a
5 configuration which is suited to continuous production, which
can be inexpensively mass produced, and which does not require

new equipment.
The heat insulating noise reducing duct of the present
invention comprises: an internal layer formed by helically
10 winding a flat fibrous band and integrally bonding outer
circumferential faces of adjacent joint parts of the band by a
resin reinforcing band to thereby form a substantially smooth
cylindrical shape; one or more resin linear bodies helically
wound next the resin reinforcing band and bonded to the fibrous
15 band; an open-cell foam layer formed by helical Qinding an
open-cell foam resin band onto an outer circumferential face of
the inner layer while making its paired side edges abut each
other; an intermediate sheet layer formed by helically winding
a thin resin sheet-like band onto an outer circumferential face
20 of the open-cell foam band while partially overlapping the
resin sheet-like band, and by integrally bonding its overlapped
parts; a closed-cell foam layer formed by helically winding a
closed-c€ll foam resin band onto an outer circumferential face
of the intermediate sheet layer while making its paired side
25 edges abut each other; and an external layer formed by

helically winding a thin resin sheet-like band onto an outer



15 OHhE ﬁmﬂ%ﬁ% RS dyct acts as a guide tube for noise created by

<an air blo as an air blower, so that this noise S
emtted fr mE ﬂ l]part of the duct together with the
transporte cause disconfort to people. Since this
noi se i s continuously generated during use of the duct, 20 that is,
during air blowing, there is a problemthat it negatively affects
t he nerves of people. SUMVARY OF THE | NVENTI ON

circumferential face of the closed-cell foam layer while
partially overlapping the resin sheet-like band and by
integrally bonding its overlapped parts; wherein the fibrous
band, the resin reinforcing band, the resin linear body, the

5 open-cell foam resin band, the resin band forming the
intermediate sheet layer, the closed-cell foam resin band, and
the resin band forming the external layer are wound at an
identical helical pitch.

With such a structure, in the heat insulating noise

10 réducing duct of the present invention, the air permeable
fibrous internal layer and the open-cell foam layer are formed
on the inner side of the intermediate sheet layer so as to
absorb the generated unpleasant noise during transportation of
the air. The closed-cell foam layer and the external layer are

15 also formed on the outer circumferential face of the
intermediate sheet layer to prevent changes in the temperature
of the air flowing in the duct. Moreover, the joint parts of
the fibrous band are joined via the resin reinforcing bands on
the rear side of the fibrous band to maximize the area of the

20 fibrous band which faces the interior of the duct.

To carry out the invention, air permeable nonwoven
fabric, woven fabric, or braided fabric may be used as the
fibrous band. Further, the invention may be carried out with
such a structure that the abutting parts of the open-cell foam

25 band are placed so as to be positioned on the outer

circumferential face of the resin reinforcing band which joins



Thus, tRe present invention has an object to solve the pr obl em of
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“}Iu “H”@I‘m easant noise emtted fromsuch a duct or by greatly

much as possible even if the noi se cannot
the fibrous band; and the open-cell foam band 2 is positioned
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on the entire rear side of the air permeable face of the
fibrous band to prevent any reduction in noise absorption
performance; also the closed-cell foam layer is formed of a
5 plurality of layers by using a plurality of closed-cell foam
resin bands so as to be made flexible; and the abutting parts
of the paired edges of each band which form each of these
layers are displaced in the axial direction of the duct so that
these abutting parts are not continuous in the direction of
10 thickness of the duct, whereby preventing any reduction in the

heat insulating effect.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partial sectional perspective view in which
15 a middle part of duct of a first embodiment of the present
invention is cut.
Fig. 2 is a perspective view showing elements of the
duct shown in Fig. 1 in a partially exploded state.
Fig.--3 is a partial sectional perspective view
20 equivalent to Fig. 1, showing a second embodiment of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention will be
described below with reference to the drawings.

25 . Fig. 1 and Fig. 2 are views which show a first



be conpl etely extinguished, and, particularly fromthe

. S§bteuﬂas enslie lmstfj)m nt, an object to provide a duct with a 5
conf h is suited to continuous production, which can
be i ss produced, and whi ch does not require new
equi pment . The heat insul ating noise reduci ng duct of the
pr esent I nvention conprises: an internal |ayer fornmed by helically
10 winding a flat fibrous band and integrally bondi ng outer

ci rcunf er gpbbaknbacessotnadpasenit j Dhvdnpish s afid hel band ke showing
resin reinforcing band to thereby forma substantially snooth
a sectional form with a part cut out, and Fig. 2 is a view
showing a part of each constituent element in exploded form.
As the material for a fibrous band 1 constituting a
5 duct D shown in the drawing, for example, nonwoven fabric which
is formed by laminating continuous long fibers of polypropylene
(PP) and bonding them by thermal embossing is used. This
unwoven fabric possesses properties such as superior tensile
balance both 1lengthwise and crosswise, combined with

10 flexibility; no fraying from cut surfaces, no fuzzing of the
surface, and little thermal contraction; and it is not spoiled
by insects, mold, bacteria, -or the like. PP is used as the
material for a resin reinforcing band 12 and a reéin linear
body 13.

15 As the material for an open-cell foam resin band 2, for
example, urethane which is foamed to have a density of about 22
kg/m* and a tensile strength of 1.7 kg/cm? is used. As the
material for a closed-cell foam resin band 4, for example, PE
which is foamed to have a density of about 25 kg/m® and a

20 tensile strength of 1.7 kg/cm? is used. As the resin material
for sheet-like bands 3 and 5 forming an intermediate layer 30
and an external layer 50, polyvinyl chloride (PVC) which
exhibits excellent fusion properties is used.

The duct D shown in Fig. 1 and Fig. 2 is made to have

25 a helical p;tch of, for example, 22 mm. A fibrous band 1 of

the aforementioned unwoven fabric with a width of 22 mm and a



cylindrical shape; one or nore resin linear bodies helically wound

. nexkhistShest HasHeen Repleerfl or ci ng band and bonded to the fibrous 15 band; an
open er formed by helical w nding an open-cel |l foam
resi outer circunferential face of the inner | ayer
while making 1ts paired side edges abut each ot her; an internediate
sheet layer fornmed by helically w nding a thin resin sheet-like
band onto an outer circunferential face 20 of the open-cell foam band

whi | e pargniditneswenlfappi g mieis helic&B5y N whaet - laideaniandhe ansh gy
integrally bonding its overl apped
circumference of a mandrel not illustrated used to form the
duct while making its paired side edges contact one another.
The resin reinforcing band 12 made of PP with a reverse T-shape
5 and with a width of 6 mm and a height of 3 mm is helically
wound onto the joint parts 11 of these paired side edges in a
semi-molten state immediately after extrusion from an extruder,
and both of these are fused and integrated to form an internal
layer 10 whose interior has a smooth c¢ylindrical shape.
10 Simultaneously, one linear body 13 made of PP with a diametex
of 1 mm is similarly helically wound onto an intermediate part
of these two adjacent resin reinforcing bands 12, 12 in a semi-
molten state immediately after extrusion from the extruder, and
is fused with the fibrous band 1. 1In this way, the looseness
15 of the fibrous band 1 is reduced, and a substantially
rectilinear cylindrical shape is maintained.

Next, the open-cell foam resin band 2 made of urethane
with a width of 22 mm and a thickness of 6 mm is helically
wound onto the outer circumferential face of the internal layer

20 10 so that its paired side edges abut each other and abutting
parts 21 are positioned on the resin reinforcing band 12,
thereby forming an open-cell foam layer 20 on the internal
layer 10. Next, the sheet-like band 3 made of PVC with a width
of 28 mm and a thickness of 0.3 mm is helically wound onto the

25 outer circumferential face of the open-cell foam layer 20 while

overlapping approximately 6 mm of its side edge parts; the



parts: a closed-cell foamlayer formed by helically winding a
-Clﬁﬁggmaqth&ﬁa,lﬁﬂﬁin band onto an outer circunferential face of
thel

heet |ayer while nmaking its paired side 25 edges
abut and an external layer forned by helically
mnn [ sin sheet-1ike band onLo an outer

overlapped parts are fused and integrated to form the
intermediate sheet layer 30. Furthermore, a closed-cell foam
layer 40 is formed by helically winding three sheets 4a, 4b and
4c of the closed-cell foam resin band 4, which is made of PE
5 with a width of 22 mm and a thickness of 2 mm, around the outer
circumferential face of the sheet layer 30 while the three
sheets are displaced by a half width in its width direction and
whose paired side edges are made +to abut each other.
Furthermore, a sheet-like band 5 made of PVC with a width of 28
10 mm and a thickness of 0.3 mm identical to the aforementioned
sheet-like band 3 is wound around the outer circumferential
face of the closed-cell foam layer 40 while overlapping
approximately 6 mm of its side edge parts; the overlapped parts
are fused and integrated to form the outer layer 50.
i5 In this way, the duct D is formed by winding, at the
same helical pitch, the fibrous band 1 of nonwoven fabric and
the resin reinforcing band 12 forming the inner layer 10, the
resin linear body 13, the foam band 2 forming the open-cell
foam lavyer 25, the sheet-like band 3 forming the intermediate
20 sheet layer 30, the three sheets of foam bands 4a, 4b, 4c
forming the closed-cell foam layer 40, and the sheet-like band
5 forming the outer layer 50.
Fig. 3 shows another embodiment. The lateral widths
of the fibroﬁs band 1 forming the internal layer 10, the open-
25 cell foam band 2 forming the open-cell foam layer 20, and the

three sheets of closed-cell foam resin bands 4a, 4b, 4c forming



circunferential face.of the closed-cell foam | ayer while partially
- over 2 R sheet-|i ke band and by I ntegrally bonding
its o ; wherein the fibrous band, the resin

rei nf e resin |linear body, the 5 open-cell foam resin
band, the resin band formng the I ntermedi ate sheet |ayer

the cl osed-cell foamresin band, and the resin band formng the
external |ayer are wound at an i dentical helical pitch

Wth such @estdisddt-Sel N £dian NERJel NSY! akbNEeBRLERively made to be 30
mu. The lateral widths of the sheet-like band 3 forming the
intermediate sheet layer 30 and the sheet-like band 5 forming
the external layer 50 are respectively made to be 38 mm, and

5 their overlapping widths are made to be 8 mm. Moreover, two
resin linear bodies 13 adhering to the rear side of the fibrous
band 1 are arranged in two strands so as to maintain the
fibrous band 1 in a substantially rectilinear cylindrical
shape. Other matters are kept the same as in the first

10 embodiment.

With regaxd to the respective resin materials forming
the duct D of the present invention, it is a matter of course
that any synthetic resin materials other than the materials
enumerated in the first embodiment may be used. As for the

15 material of the fibrous band 1, it is not limited to fiber of
synthetic resin, and natural fiber materials may be used.
Moreover, with regard to the adhesion of the fibrous band 1,
the reinforcing band 12 and the linear body 13, the adhesion of
the sheet-like band 3 forming the intermediate sheet layer 30,

20 and the adhesion of the sheet-like band 5 forming the external
layexr 50 may be performed by use of adhesive agents in place of
fusion by half-molten bands which are extruded from resin
extruding devices or by thermal melting of these bands. 1In the
case where these bands are fused, it is preferable to use

25 materials with high mutual fusability. With regard to the

fibrous band 1, as its side edge parts are fused or bonded by



10 Tmsgﬁggﬁgﬁé%] Gy of the present invention, the air perneable
-fibr yer and the open-cell foam | ayer are forned on

t he JE Hmm m he intermedi ate sheet |ayer so as to absorb the
gene t noi se during transportation of the air. The

cl osed-cel | foan1|ayer and the external layer are 15 also formed on
the outer circunferential face of the I nternmedi ate sheet |ayer
to prevent changes in the tenperature of the air flowing in the

duct. Moredekestihergonfbrpingsoady 12, it ikhpréfbrabebangt afiee jpaiined vi a
the resin reinforcing bands on
side edges contact one another, but it is also acceptable to
conduct winding with a certain amount of gap.
Representative embodiments of the present invention.
5 have been described above, but the present invention is not
necessarily limited to the structure of these embodiment, and
the invention may be carried out with appropriate modifications
so long as the aforementioned required constituent elements of
the present invention are provided, the objects of the present
i0 invention are achieved, and the below-mentioned effects are
exhibited.
As is clear from the foregoing description, the heat
insulating noise reducing duct of the present invention has a
configuration in which an intermediate sheet layer is formed
15 between walls constituting the duct, an air permeable fibrous
layer and an open-~cell foam layer are formed on the inner side,
and a closed-cell foam layer and an outer layer are formed on
the outer side. Consequently, the noise generated from an air
blowing source such as air blower is efficiently absorbed by
20 the two layers on the inner side of the duct, while any changes
in the temperature of the air flowing through the interior of
the duct are prevented by the closed-cell foam layer of the
outer side. Furthermore, since the joint parts of the fibrous
band are joined by resin reinforcing bodies on the rear side of
25 the fibrous band, the area of the fibrous band facing the

interior of the duct is increased to the maximum, enabling the



t he.rear side t he fibrous band to maxim ze the area of the 20
. fiSP“%%WI%? epl e$aces the interior of the duct. To carry
out H i m ai'r perneabl e nonwoven fabric, woven fabric, or
br ai QexBlifik be used as the fi brous band. Further, the
i nvention may be carried out with such a structure that the
abutting parts of the open-cell foam 25 band are placed so as to
be positioned on the outer circunferential face of the resin

rei nforci ngxbagfl WBhEAnit@in®ft of the noise absorption effect and
simultaneously enabling assurance of the reinforcement and

shape retention of the fibrous band.
Moreover, because resin linear bodies are arranged and
5 bonded onto the rear side of the intermediate parts in the
width direction of the fibrous band so as to maintain the shape
of the fibrous band, the inner surface of the duct has almost
no wave-like unevenness and can be given a rectilinear form
even ﬁhough the fibrous band itself has poor shape retention.
10 Conseguently, since a wide fibrous band can be used, continuous
production of ducts can be carried out easily and efficiently
with large pitch widths by simultaneously giving large band
widths to the other bands. These are remarkable effects of

the present invention.

- 10 -
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al so the cl osed-cell foamlay plurality of layers
by using a plurality of closed-cell foam . resi n bands so as to be
made fl exible; and the abutting parts

| br ous ba G snedd Hast B26s gﬁ&dcel | foam band 2 is positioned

§2UWHWMUE|I@%L:&2{.@I mw it ton ance:;

WHAT IS CLAIMED IS:

1. A heat insulating noise reducing duct comprising:
a flat fibrous band herically wound, side edges of
adjacent fibrous band being brought into contact to form a
5 joint part;
a resin reinforcing band bonded to an outer
circumferential face of said joint part, an internal layer with
a substantially smooth cylindrical shape formed of said
helically wound flat fibxrous band integrally bonded with said
10 resin reinforcing band;
at least one resin linear body helically wound next
said resin reinforcing band and bonded to said fibrous band;
an open-cell foam layer formed of a helically wound
open-cell foam resin band on an outer circumferential face of
15 said innexr layer, side edges of said open-cell foam resin band
being abutted to each other;
an intermediate sheet layer formed of a helically wound
thin resin sheet-like band on an outer circumferential face of
said open-cell foam resin band, parts of said thin sheet-like
20 band being overlapped with each other and integrally bonded to
each other;
a closed-cell foam layer formed of a helically wound
closed-cell foam resin band on an outer circumferential face of
said intermediate sheet layer, side edges of said closed-cell

25 foam resin band being abutted to each other; and

- 11 -



of the pai red edges of each banghiyd¢He& hiad BT, of these | ayers
) Hmﬂ“ mﬂﬂﬁﬂglﬂmhe axi al di rect mlliii t so that these

not contlnuou |on of 10 t hi ckness of
theé duct”, whereby preventing any heat insul ati ng
ef fect. BRIEF DESCRIPTICN OF THE DRAW NGS
Fig. 1 is a partial sectional perspective viewin which 15 a mddle

part of duct of a first enbodi nent of the present
an external layer formed of a helically wound thin

resin sheet-like band on an outer circumferential face of said
closed-cell foam layer, parts of said resin sheet-like band
being overlapped with each other and integrally bonded to each
5 other;

wherein said fibrous band, said resin reinforcing band,
said resin linear body, said open-cell foam resin band, said
resin band forming said intermediate sheet layer, said closed-
cell foam resin band, and said resin band forming said external

10 layer are wound at an identical helical pitch.

2. A heat insulating noise reducing duct according to
Claim 1, wherein said fibrous band is air permeable woven

fabric or air permeable nonwoven fabric.

3. A heat insulating noise reducing duct according to
15 Claim 1, wherein abutting parts of said open-cell foam resin
band are positioned on an outer circumferential face of said

resin reinforcing band.

4., A heat insulating noise reducing duct according to
Claim 2, wherein abutting parts of said open-cell foam resin

20 band are positioned on an outer circumferential face of said

resin reinforcing band.

5. A heat insulating noise reducing duct according to

- 12 -



in ent | | e ELO 20 spective view show ng
- el Eﬁﬂmgm{)‘ﬂ MU l!ll duct sh é:e Blel thd; partially expl oded state.
Fi g'3m o '8} s sectional per { ﬁ“” 20 equi valent to Fig.
1, showi ng a second enbodi nent of resent invention.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON Preferred enbodi nents
of the present invention wll be descri bed below with reference to

t he draw ngs.
Claim 1, wherein said closed-cell foam layer is formed of a

plurality of layers of a plurality of closed-cell foam resin
bands, and wherein abutting parts of side edges of each of said
closed-cell foam resin bands are displaced from each other in

5 an axial direction of said duct.

- 13 -



25 T Fig. 1 and Fig. 2 are views which show a first
Phis Sheet Has Been Repeddodi ment of the present invention. Fig. 1 is a view show ng

a with a part cut out, and Fig. 2 is a view show ng
onstituent elenent in exploded form

a

ABSTRACT OF THE DISCLOSURE

A heat insulating noise reducing duct includes: an
internal layer formed by helically winding a flat fibrous band
and integrally bonding outer circumferential faces of adjacent

5 joint parts of the band by resin reinforcing bands to thereby
form a substantially smooth cylindrical shape; one or more
resin linear bodies helically wound between these adjoining
resin reinforcing bands and bonded to the fibrous band; an
open-cell foam layer formed by helically winding an open-cell

10 foam resin band onto an outer circumferential face of the inner
layer while making its paired side edges abut each other; an
intermediate sheet layer formed by helically winding a thin
resin sheet-like band onto an outer circumferential face of the
open-cell foam band while partially overlapping the resin
15 sheet-like band, and by integrally bonding the overlapped
parts; a closed-cell foam layer formed by helically winding a
closed-cell foam resin band onto an outer circumferential face
of the sheet layer while making its paired side edges abut each
other; and an external layer formed by helically winding a thin
20 resin sheet-like band onto an outer ciicumferential face of the
closed-cell foam layer while partially overlapping the resin
sheet-like band and by integrally bonding the overlapped parts.
The fibrous band, the resin reinforcing band, the resin linear
body, the open~cell foam resin band, the resin band forming the
25 intermediate sheet layer, the closed-cell foam resin band, and

the resin band forming the external layer are wound at an

- 14 -



As t hgisKRdeErlids Been@placdd f | brous band 1 constituting a 5 duct D shown in

t he dr npl e, nonwoven fabric which is formed by

| am nagmﬂm&wlﬁ ﬂs | ong fibers of polypropyl ene (PP) and
bondi n mal enbossing is used. Thi s unwoven fabric
possesses properties such as superior tensile bal ance both

| engt hwi se and crossw se, conbined wth 10 flexibility; no
fraying fromcut surfaces, no fuzzing of the surface, and little
t her mal cotardgidadn;hednidcalt pisamt spoi |l ed by insects, nold,

bacteria, or the like. PP is used as the

- 15 -
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i s foaned tollmwe ity of about 25 kg/nmferr] and a 20 tefist £
strength of IN¥¥Kgjcn?2 is used. As the resin materi al for
sheet-1ike bands 3 and 5 form ng an internediate | ayer 30 and an

external layer 50, polyvinyl <chloride (PVC) which
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thi ckness of 0.5 mmis helicall y.lxlﬁgg \d, R QUNGe gcgdo'(jtvé'f'

~s

circunference of a mandrel not il to formthe duct
while making its paired side edgesn Bm MEF not her. The resin
reinforcing band 12 made of PP wt shape 5 and with a
width of 6 nmZ&EEEE height of 3 nmis helically. wound ont ogthe ,;
joint parts 11 _ofgBhpse paired side edges in a sem - nol t en>$t ate

i mmedi ately after extrusion from an extruder, and both of these are
fused and integrated to form an internal | ayer 10 whose interior

has a smooth cylindrical shape.
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BACKGROUND OF THE INVENTION

The pre;ent invention relates to a duct for gas
transfer. In p;rticular, it relates to a heat insulating duct
5 suitable for the transfer of air such as hot air and cold air
for heating and cooling at temperatures different from room
temperature.
Such a conventional heat insulating duct for gas
transfer 1is generally formed by helical winding a heat
10 insulating foam material around the outer circumferential part
of a duct body, with the duct body forming the internal face of
the duct.
In the conventional duct having such a configuration
. where the duct body constitutes the inner circumferential face
15 of the duct, the duct acts as a guide tube for noise created by
an air blowing source such as an air blower, so that this noise
is emitted from an opening part of the duct together with the
transported air so as to cause discomfort to people. Since
this noise is continuously generated during use of the duct,
20 that is, during air blowing, there is a problem that it

negatively affects the nerves of people.

SUMMARY OF THE INVENTION
Thus, the present invention has an object to solve the

‘problem of the conventional air blower duct by extinguishing
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20 . 10 so that its paired side edges abut each other and abutting

‘parts 21 are positioned on the resin reinforcing band 12, t her eby
form ng an open-cell foamlayer 20 on_,the internal | ayer 10. Next,
the sheet-1ike band 3 made of PVC witR® a width of 28 nm and a
thickness of 0.3 mmis helically wound onto the 25 out er

circunferential face of the open-cell foamlayer 20 while
over |l appi ng approximtely 6 mmof its side edge parts; the

the unpleasant noise emitted from such a duct or by greatly
reducing the noise as much as possible even if the noise cannot
be completely extinguished, and, particularly from the
manufacturing standpoint, an object to provide a duct with a
5 configuration which is suited to continuous production, which
can be inexpensively mass produced, and which does nolt require

new equipment.
The heat insulating noise reducing duct of the present
invention comprises: an internal layer formed by heiically
10 winding a flat fibrous band and integrally bonding outer
circumferential faces of adjacent joint parts of the band by a
resin reinforcing band to thereby form a substantially smooth
cylindrical shape; one or more resin linear bodies helically
wound next the resin reinforcing band and bonded to the fibrous
15 band; an open-cell foam layer formed by helical winding an
open-cell foam resin band onto an ocuter circumferential face of
the inner layer while making its paired side edges abut each
. other; an intermediate sheet layer formed by helically winding
a thin resin sheet-like band onto an outer circumferential face
20 of the open-cell foam band while partially overlapping the
resin sheet-like band, and by integrally bonding its overlapped
parts; a closed-cell foam layer formed by helically winding a
closed-cell foam resin band onto an outer circumferential face
of the intermediate sheet layer while making its paired side
25 edges abut each other; and an external layer formed by

helically winding a thin;resin sheet-like band onlLo an outer
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7 over |l apped parts are.fused and integrated to formthe

internedi ate sheet |ayer 30. Furthernore, a closed-cell foam | ayer
40 is formed by helically winding threg sheets 4a, 4b and 4c of
the closed-cell foamresin band 4, whith is made of PE 5 with a width
of 22 mmand a thickness of 2 nm around the outer circunferentia

face of the sheet |layer 30 while the three

circumferential face of the closed-cell foam layer while
partially overlapping the resin sheet-like band and by
integrally bonding its overlapped parts; wherein the fibrous
band, the resin reinforcing band, the resin linear body, the
5 open-cell foam resin band, the resin band forming the
intermediate sheet layer, the closed-cell foam resin band, and
the resin band forming the external layer are wound at an
identical helical pitch.
With such a structure, in the heat insulating noise
10 _reducing duct of the present invention, the air permeable
fibrous internal layer and the open-cell foam layer are formed
on the inner side of the intermediate sheet layer so as to
absorb the generated unpleasant noise during transportation of
the air. The closed-cell foam layer and the external layer are
15 also formed on the outer circumferential face of the
intermediate sheet layer to prevent changes in the temperature
of the air flowing in the duct. Moreover, the joint parts of
the fibrous band are joined via the resin reinforcing bands on
the rear side of the fibrous band to maximize the area of the
20 fibrous band which faces the interior of the duct.
To carry out the invention, air permeable nonwoven
'fabric, woven fabric, or braided fabric may be used as the
fibrous band. Further, the invention may be carried out with
such a structure that the abutting parts of the open-cell foam
25 band are placed so as to be positioned on the outer

circumferential face of the resin reinforcing band which joins
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sheets are displaced by a half width inits width direction and

-whose paired side edges are nade to abut each ot her.
sheet-li ke band 5 nade of PVC with a wdth of 28 10

of 0.3 mmidentical to the aforenentioﬂed sheet-like band 3 is
wound around the outer circunferential face of the cl osed-cel
| ayer 40 whil e overl appi ng approximately 6 mmof its side edge

parts; the overl apped parts

Furthernore, a
mm and a thi ckness

f oam

are fused and integrated to formthe

t | 50; . ' d D,i g f .b
wi il ng. SR CREbeafs bandy and ph9 pBRURYL, KBS HEhC7 T4 8005 R Rioven

wi ndi ng,

fabric andn the entire rear side of the air permeable face of the

10

15

20

25

fibrous band to prevent any reduction in noise absorption
performance; also the closed-cell foam layer is formed of a
plurality of layers by using a plurality of closed-cell foam
resin bands so as to be made flexigle; and the abutting parts
of the paired edges of each band which form each of these
layers are displaced in the axial direction of the duct so that
these abutting parts are not continuous in the direction of
thickness of the duct, whereby preventing any reduction in the

heat insulating effect.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partial sectional perspective view in which
a middle part of duct of a first embodiment of the present
invention is cut.

Fig. 2 is a perspective view showing elements of the
duct shown in Fig. 1 in a partially exploded state.

Fig. 3 is a partial sectional perspective view
equivalent to Fig. 1, showing a second embodiment of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

Preferred embodiments of the present invention will be

*described below with reference to the drawings.

Fig. 1 and Fig} 2 are views which show a first

Ll EV
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the.resin reinforcing band 12 formni.ng the inner layer 10, the resin

‘I'i near body 13, the foam band 2 form ng the open-cell foam | ayer
20, the sheet-like band 3 form ng the gnternediate 20 sheet |ayer 30,
the three sheets of foam bands 4a, 4b,~4c form ng the cl osed-cel
foam | ayer 40, and the sheet-like band 5 formng the outer |ayer
50. Fig. 3 shows another enbodinent. The lateral w dths
of the fibrous band 1 forming the internal |ayer 10, the open- 25 cel

foam bandg2pbQEAbRE bhecrpesrsdde ORI @S . 2B ANd tihe s view showing
a sectional form with a part cut out, and Fig. 2 is a view
showing a part of each constituent element in exploded form.
As the material for a fibrous band 1 constituting a
5 duct D shown in the drawing, for example, nonwoven fabric which
is formed by laminating continuous long fibers of polypropylene
(PP) and bonding them by thermal embossing is used. This
unwoven fabric possesses properties such as superior tensile
balance both 1lengthwise and crosswise, combined with
10 flexibility; no fraying from cut surfaces, no fuzzing of the
surface, and little thermal contraction; and it is not spoiled
by insects, mold, bacteria, or the like. PP is used as the
material for a resin reinforcing band 12 and a resin linear
body 13.
15 As the material for an open-cell foam resin band 2, for
example, urethane which is foamed tc have a density of about 22
- kg/m®> and a tensile strength of 1.7 kg/cm* is used. As the
material for a closed-cell foam resin band 4, for example, PE
which is foamed to have a density of about 25 kg/m® and a
20 tensile strength of 1.7 kg/cm? is used. As the resin material
for sheet-like bands 3 and 5 forming an intermediate layer 30
and an external layer 50, polyvinyl chloride (PVC) which
exhibits excellent fusion properties is used.
The duct D shown in Fig. 1 and Fig. 2 is made to have
25 a helical pitch of, for example, 22 mm. A fibrous band 1 of

the aforementioned unwoven fabric with a width of 22 mm and a
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three sheets of closed-cell foamresin bands 4a, 4b, 4c forming

' 8 . " the closed-cell foamlayer 40 are respectively nade to be 30
nm The lateral wi dths of the sheet-Ijke band 3 formng the

i nternmedi ate sheet |ayer 30 and the sheet-1like band 5 form ng

thickness of 0.5 mm is helically wound around the outer
circumference of a mandrel not illustrated used to form the
duct while making its paired side edges contact one another.
The resin reinforcing band 12 made of PP with a reverse T-shape
5 and with a width of 6 mm and a height of 3 mm is helically

wound onto the joint parts 11 of these paired side edges in a
semi~-molten state immediately after extrusion from an extruder,
and both of these are fused and integrated to form an internal
layer 10 whose interior has a smooth cylindrical shape.

10 Simultaneously, one linear body 13 made of PP with a diameter
of 1 mm is similarly helically wound ontc an intermediate part
of these two adjacent resin reinforcing bands 12, 12 in a semi-
molten state immediately after extrusion from the extruder, and
is fused with the fibrous band 1. In this way, the looseness

15 of the fibrous band 1 is reduced, and a substantially
rectilinear cylindrical shape is maintained.

Next, the open-cell foam resin band Z made of urethane
with a width of 22 mm and a thickness of 6 mm is helically
wound onto the outer circumferential face of the internal layer

20 10 so that its paired side edges abut each other and abutting
parts 21 are positioned on the resin reinforcing band 12,
thereby forming an open-cell foam layer 20 on the internal
layer 10. Next, the sheet-like band 3 made of PVC with a width
of 28 mm and a thickness of 0.3 mm is helically wound onto the

25 outer circumferential face of the open-cell foam layer 20 while

overlapping approximatel¥ 6 mm of its side edge parts; the
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the external |ayer 50 are respectively made to be 38 mm and 5 their

~overlapping widths are nade to be 8 mm Mreover, two resin |inear
bodi es 13 adhering to the rear side of_,the fibrous band 1 are
arranged in two strands so as to naint%in t he fibrous band 1 in a
substantially rectilinear cylindrical shape. O her matters are
kept the sane as in the first 10 enbodi nent . Wth
regard to the respective resin materials form ng the duct D of the

Lo BYERIAB L oh e TS Bled PR sncenatl' B SYPAMCLAS
intermediate sheet layer 30. Furthermore, a closed-cell foam
layer 40 is formed by helically winding three sheets 4a, 4b and
4c of the closed-cell foam resin band 4, which is made of PE

5 with a width of 22 mm and a thickness of 2 mm, around the outer
circumferential face of the sheet layer 30 while the three
sheets are displaced by a half width in its width direction and
whose paired side edges are made to abut each other.
Furthermore, a sheet-like band 5 made of PVC with a width of 28

10 mm and a thickness of 0.3 mm identical to the aforementioned
sheet~like band 3 is wound around the outer circumferential
face of the closed-cell foam layer 40 while overlapping

' approximately 6 mm of its side edge parts; the overlapped parts
are fused and integrated to form the outer layer 50.

15 In this way, the duct D is formed by winding, at the
same helical pitch, the fibrous band 1 of nonwoven fabric and
the resin reinforcing band 12 forming the inner layer 10, the
resin linear body 13, the foam band 2 forming the open-cell
foam layer Zb, the sheet-like band 3 forming the intermediate

20 sheet layer 30, the three sheets of foam bands 4a, 4b, 4c
forming the closed-cell foam layer 40, and the sheet-like band
5 forming the outer layer 50.

Fig. 3 shows another embodiment. The lateral widths
"of the fibrous band 1 forming the internal layer 10, the open-
25 cell foam band 2 forming the open-cell foam layer 20, and the

three sheets of closed—ce}l foam resin bands 4a, 4b, 4c forming
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enurmerated in the first enbodi ment- may be used. As for the 15
material of the fibrous band 1, it is not limted to fiber of
synthetic resin, and natural fiber nmajerials may be used.

Moreover, with regard to the adhesion of the fibrous band 1, t he
reinforcing band 12 and the |inear body 13, the adhesion of t he
sheet-1ike band 3 form ng the internedi ate sheet |ayer 30, 20 and t he
adhesi on of the sheet-like band 5 form ng the external | ayer 50 may

e 7o R, B A A 8L BB esvery malLEo 59
mm. The lateral widths of the sheet-like band 3 forming the
intermediate sheet layer 30 and the sheet-like band 5 forming
the external layer 50 are respectively made to be 38 mm, and

5 " their overlapping widths are made to be 8 mm. Moreover, two
resin linear bodies 13 adhering to the rear side of the fibrous
band 1 are arranged in two strands so as to maintain the
fibrous band 1 in a substantially rectilinear cylindrical
shape. Other matters are kept the same aé in the first

10 embodiment.

With regard to the respective resin materials forming
the duct D of the present invention, it is a matter of course
that any synthetic resin materials other than the materials
enumerated in the first embodiment may be used. As for the

15 material of the fibrous bénd 1, it is not limited to fiber of
- synthetic resin, and natural fiber materials may be used.
Moreover, with regard to the adhesion of the fibrous band 1,

the reinforcing band 12 and the linear body 13, the adhesion of

the sheet-like band 3 forming the intermediate sheet layer 30,

20 and the adhesion of the sheet-like band 5 forming the external
layer 50 may be performed by use of adhesive agents in place of

fusion by half-molten bands which are extruded from resin
extruding devices or by thermal melting of these bands. In the

case where these bands are fused, it is preferable to use

25 materials with high mutual fusability. With regard to the

fibrous band 1, as its s%de edge parts are fused or bonded by
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si de edge parts are fused or bonded by

10

15

20

25

the resin reinforcing body 12, it is preferable that the paired
side edges contact one another, but it is also acceptable to
conduct winding with a certain amount of gap.

Representative embodiments of the present invention
have been described above, but the present invention is not
necessariiy limited to the structure of these embodiment, and
the invention may be carried out with appropriate modifications
s0 long as the aforementioned required constituent elements of
the present invention are provided, the objects of the present
invention are achieved, and the below-mentioned effects are
exhibited.

As is clear from the foregoing description, the heat
insulating noise reducing duct of the present invention has a
configuration in which an intermediate sheet layer is formed
between walls constituting the duct, an air permeable fibrous
layer and an open-cell foam layer are formed on the inner side,
and a closed-cell foam layer and an outer layer are formed on

the outer side. Consequently, the noise generated from an air

blowing source such as air blower is efficiently absorbed by

the two layers on the inner side of the duct, while any changes
in the temperature of the air flowing through the interior of
the duct are prevented by the closed-cell foam layer of the
outer side. Furthermore, since the joint parts of the fibrous
band are joined by resin reinforcing bodies on the rear side of
the fibrous band, the area of the fibrous band facing "the

interior of the duct is %ncreased to the maximum, enabling the
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hi gh mutual fusability. Wth regard &o t he fibrous band 1, as its



the.resin reinforcing body 12, it is pfeferable that the paired
* side edges contact one another, but it is also acceptable to
conduct winding with a certain anount .qf gap.

Represent ati ve enbodi nents of the present invention 5 have been
descri bed above, but the present invention is not necessarily
limted to the structure of these enbodi nent, and the invention my
be carried out with appropriate nodifications so long as the

af or enent ifARAQGhuE 0 binhQeh cepesit! t et t8LeMBBi$eOf absorpt idh® WM and

I nvention are provided, the objects of the present 0 I nvention are

achi eved, samhlithacbalsQy nemdbives akbkaehhcal €of the reinforcement and
shape retention of the fibrous band.

Moreover, because resin linear bodies are arranged and

5 bonded onto the rear side of the intermediate parts in the
width direction of the fibrous band so as to maintain the shape '

of the fibrous band, the inner surface of the duct has almost

no wave-like unevenness and can be given a rectilinear form

even though the fibrous band itself has poor shape retention.

10 Consequently, since a wide fibrous band can be used, continuous

production of ducts can be carried out easily and efficiently

with large pitch widths by simultaneously giving large band

widths to the other bands. These are remarkable effects of

the present invention.
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exhi bi t ed.
- heat l
confi gur at

As is clear fromthe f or egQRishGt dRRé RRb&B, the
Imllmulwgubm;» se reduci ng duct of the pr n has a
*0N¢l N i nt er nedi at e, sheet | ayer isrﬂﬁu B

between walls constituting the duct, anh air perneable | ayer
and an open-cell foam|layer are formed on the inner side, and a

cl osed-cell foam |l ayer and an outer |ayer are formed on the outer
si de. Consequently, the noise generated froman air bl owi ng source

such as aiyyih oMererdSrfgd id ently absorbed by

1. A heat insulating noise reducing duct comprising:
a flat fibrous band herically wound, side edges of
adjacent fibrous band being brought into contact to form a
5 joint part;
a resin reinforcing band bonded to an outer
circumferential face of said joint part, an internal layer with
a substantially smooth cylindrical shape formed of said
helically wound flat fibrous band integrally bonded with said
10 resin reinforcing band;
at least one resin linear body helically wound next
said resin reinforcing band and bonded to said fibrous band;
an open-cell foam layer formed of a helically wound
open-cell foam resin band on an outer circumferential face of
15 said inner layer, side edges of said open-cell foam resin band
being abutted to each other;
an intermediate sheet layer formed of a helically wound
thin resin sheet-like band on an outer circumferential face of
said open-cell foam resin band, parts of said thin sheet-like
20 band being overlapped with each other and integrally bonded to
each other;
a closed-cell foam layer formed of a helically wound
closed~cell foam resin band on an outer circumferential face of
sald intermediate sheet layer, side edges of said closed-cell

25 . foam resin band being athted to each other; and
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. nner- side of the d0bis ewmalsgeea lebdhinges
.|nthet BIB‘E HT@@II m{alr flowngthroughthe t he
duct are cl osed-cel | oan1!ayer out er side.

Furthernore, since the joint parts of 1£he flbrous are joined
by resin reinforcing bodies on the rear side of the flbrous band,
the area of the fibrous band facing the |nter|or of the duct is

i ncreased to the maxi mum enabling the
an external layer formed of a helically wound thin

resin sheet-like band on an outer circumferential face of said
closed-cell foam layer, parts of said resin sheet-like band
being overlapped with each other and integrally bonded to each
5 other;

wherein said fibrous band, said resin reinforcing band,
said resin linear body, said open-cell foam resin band, said
resin band forming said intermediate sheet layer, said closed-
cell foam resin band, and said resin band forming said external

10 layer are wound at an identical helical pitch.

2. A heat insulating noise reducing duct according to
Claim 1, wherein said fibrous band is air permeable woven

fabric or air permeable nonwoven fabric.

3. A heat insulating noise reducing duct according to
15 Claim 1, wherein abutting parts of said open-cell foam resin
band are positioned on an outer circumferential face of said

resin reinforcing band.

4. A heat insulating noise reducing duct according to
Claim 2, wherein abutting parts of said open-cell foam resin
20 band are positioned on an outer circumferential face of said

resin reinforcing band.

5. A heat insulaFing noise reducing duct according to

(A & an a3,

REPLACEMENT SHEET

T0 JAN 1997




. enhancenent -of the noi se abgnis hdeﬂﬂuseéefnme laeamd
- SI rrul i!lﬁmmm“mmg assurance of the rei nforce shape
ret ent ronc oft t l#e fsi brous band resin

| i near bodi es are arranged and 5 13honded onto of t he
Internedi ate parts in the wi dth direction of the flbrous band so as
to maintain the shape of the fibrous band, the inner surface of the

duct has al nost

Claim 1, wherein said closed-cell foam layer is formed of a
plurality of layers of a plurality of closed-cell foam resin
bands, and wherein abutting parts of side edges of each of said
closed-cell foam resin bands are displaced from each other in

5 an axial direction of said duct.
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no wave-|i ke unevenness and can be given a rectilinear form even
“though the fibrous band itself has poor shape retention. 10

Consequently, since a wide fibrous bagg can be used, continuous

production of ducts can be carried out easily and efficiently W th

| arge pitch wi dths by sinultaneousl Lving.lar n widths to
t he ot her bands. ThengMéNﬁyﬁﬁrTEégﬂéOQF%f&ggﬁgbgU%T t he present
i nvent i on.

ABSTRACT OF THE DISCLOSURE

A heat insulating noise reducing duct includes: an
internal layer formed by helically winding a flat fibrous band
and integrally bonding outer circumferential faces of adjacent

S joint parts of the band by resin reinforcing bands to thereby
form a substantially smooth cylindrical shape; one or more
resin linear bodies helically wound between these adjoining
resin reinforcing bands and bonded to the fibrous band; an
open-cell foam layer formed by helically winding an open-cell

10 foam resin band onto an outer circumferential face of the inner
layer while making its paired side edges abut each other; an
intermediate sheet layer formed by helically winding a thin

resin sheet-like band onto an outer circumferenﬁial face of the
open-cell foam band while partially overlapping the resin

15 sheet-like band, and by integrally bonding the overlapped
parts; a closed-cell foam layer formed by helically winding a

- closed-cell foam resin band onto an outer circumferential face

of the sheet layer while making its paired side edges abut each

other; and an external layer formed by helically winding a thin

20 resin sheet-like band onto an outer circumferential face of the
closed-cell foam layer while partially overlapping the resin
sheet-like band and by integrally bonding the overlapped parts.

The fibrous band, the resin reinforcing band, the resin linear

body, the open-cell foam resin band, the resin band forming the

25 * intermediate sheet layer, the closed-cell foam resin band, and

the resin band forming ;he external layer are wound at an

identical helical pitch.
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What -is claimed is: 1. A heat insulating noise reducing duct, conprising: a
flat fibrous band helically wound, adjacent side edges of said helically
wound fibrous band bei ng brought into contact to forma joint; a resin

rei nforcing band bonded to an outer circunferen- tial face of said joint,
an internal layer with a substan- tially snooth cylindrical shape being
formed of said 1/3

FlG. 1
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helically wound flat fibrous band integrally bonded with said resin
reinforcing band; at |east one resin linear body helically wound next to

sai d resin reinforcing band and bonded to said fibrous band; an
open-cell foam|ayer fornmed of a heliéally wound open-cell foamresin
band on an outer circunferenti al f /B of said internal | ayer. side edges
of said open-cell foamresin band being abutted to each other; an

i nternedi ate sheet |ayer farmed of a helically wound resin sheet band on
an outer circunferential face of said <open-cell foamresin band, parts of
sai d sheet band bei ng overl appedwi th ¢ach o Fer and I ntegrally bonded

to each ot her
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12 a closed-cell foamlayer fornmed of a helically wound

-'cl osed-cell foamresin band on an outer circunferential face of said
i nternmedi ate sheet | ayer. side edges of said cl osed-cell foamresin
band being abutted to each other; ' and an external |ayer formed of
~a helically wound resin sheet PAB on an outer circunferential face
of said cl osed- cell foamlayer, parts of said resin sheet band being
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WUivsé 46 108
over| apped wi th each other and integrally bonded to each ot her,
‘wherein said fibrous band, said resin reinforcing band, said resin
“l'i near lemlusmmummucel | foam resin band. said resin sheet band
formn te sheet | ayer, said cl osed-cel | foamresin
band and s&idrdsifd ” sheet band form ng;Sarg-gxrernad—1tay 3
at a substantially identical heggcal p t@l}h or

noi se reduci ng duct according to claiml1, wh rﬁ?i """"" eﬂ ﬁmf BT - BAMEEes ...
conpri ses one of an air-perneable woven fabr Eand :iu rf’3 rie&blpeged .B.

nonwoven fabri c. 3. A heat insul ating noi s ¥ edu¥§§ dlﬁ’é£~daec@ﬁ dapyl 1.0
claim11. wherein abutting parts of said open-cefl T¥Am r @3ged -bakw pagsl .....
positioned on an outer circunferential face |Jof said resin reinforcing bang.

DATE OF RECEIPT .. s/,

What is claimed is:

1. A heat insulating noise reducing duct, comprising:

a flat fibrous band helically wound, adjacent side edges of
said helically wound fibrous band being brought into
contact to form a joint;

a resin reinforcing band bonded to an outer circumferen-
tial face of said joint, an internal layer with a substan-
tially smooth cylindrical shape being formed of said
helically wound flat fibrous band integrally bonded
with said resin reinforcing band;

at least one resin linear body helically wound next to said
resin reinforcing band and bonded to said fibrous band;

an open-cell foam layer formed of a helically wound
open-cell foam resin band on an outer circumferential
face of said internal layer, side edges of said open-cell
foam resin band being abutted to each other;

an intermediate sheet layer formed of a helically wound
resin sheet band on an outer circumferential face of said
open-cell foam resin band. parts of said sheet band
being overlapped with each other and mtegrally bonded
to each other;

REPLACEMENT SHEET
16 DEC 1998




[ | at i [ duci duct according to
-13 ll!ll'ljlull!“l'!lmlsnﬂm I nsul at1 ng nol se reduci ng duct a

12

a closed-cell foam layer formed of a helically wound
closed-cell foam resin band on an outer circumferential
face of said intermediate sheet layer, side edges of said
closed-cell foam resin band being abutted to each other;
and

an external layer formed of a helically wound resin sheet
band on an outer circumferential face of said closed-
cell foam layer, parts of said resin sheet band being
overlapped with each other and integrally bonded to
each other,

wherein said fibrous band, said resin reinforcing band,
said resin linear body. said open-cell foam resin band,

said resin sheet band forming said intermediate sheet
layer, said closed-cell foam resin band. and said resin
sheet band forming said external layer are wound ata
substantially identical helical pitch.

2. A heat insulating noise reducing duct according to
claim 1, wherein said fibrous band comprises one of an
air-permeable woven fabric and an air permeable nonwoven
fabric.

3. A heat insulating noise reducing duct according to
claim 1. wherein abutting parts of said open-cell foam resin
band are positionéd on an outer circumferential face of said
resin reinforcing band.
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claim2. wheré L of said open-cell foamresin band are
positioned onﬂ"lﬂﬁﬂﬂlr‘“}ﬁuﬂmwﬁrent lal face of said resin reinforcing band.
S. A heat insul&ating‘noMsesreduci ng duct according to claim 1. wherein said
cl osed-cell foam|layer conprises a plurality of layers of closed-cell foam
Tesin bands. and wherein abutting parts of side edges of each of said

cl osed-cell foamresin bands are di splidced from each ot her in an axial
direction of said duct

4. A heat insulating noise reducing duct according to
claim 2. wherein abutting parts of said open-cell foam resin
band are positioned on an outeér circumferential face of said
resin reinforcing band.

5. A heat insulating noise reducing duct according to
claim 1. wherein said closed-cell foam layer comprises a
plurality of layers of closed-cell foam resin bands. and

wherein abutting parts of side edges of each of said

closed-cell foam resin bands are displaced from each
other in an axial direction of said duct.
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