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(57) ABSTRACT 

A ?uid-impermeable composite hose has a Wall including a 
laminated layer formed by longitudinally lapping a lami 
nated sheet Which contains a metallic foil; or a metallic layer 
formed by vapor deposition. The laminated layer is bound 
With thread Wound about it at a density not exceeding 20%, 
and bound to an extent forming constrictions therein if 
required. The thread prevents the deformation in cross 
section of the hose and the separation of the overlapping 
edge portions of the laminated sheet Which might otherWise 
be caused by the bending resistance of the laminated sheet. 
The constrictions improve the ?exibility of the hose. 
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FLUID-IMPERMEABLE COMPOSITE HOSE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a ?uid-impermeable com 
posite hose. More particularly, it relates to a ?uid-imperme 
able composite hose having a ?uid-impermeable laminated 
layer formed of a laminated sheet containing a metallic foil, 
or a metallic layer formed by vapor deposition. The hose of 
this invention is particularly useful as a ?uid-impermeable 
hose for transporting any of various kinds of ?uids in a 
motor vehicle. 

[0003] 2. Description of the Related Art 

[0004] Every hose used for transporting a refrigerant in an 
air-conditioning system on a motor vehicle is required to be 
impermeable to the refrigerant. This is particularly the case 
With any hose for transporting eg an alternative to chlo 
ro?uorocarbons, or carbon dioxide as a refrigerant in vieW 
of system maintenance, environmental protection, etc. One 
of the most effective approaches is a hose having a laminated 
Wall layer containing a metallic foil, or a metallic layer 
formed by vapor deposition. Environmental protection also 
requires a fuel hose to be impermeable to fuel, and a 
laminated Wall layer is very useful for a fuel hose, too. 

[0005] It has been usual to form a laminated Wall layer for 
a hose by longitudinal lapping or spiral Winding of a tape of 
a laminated sheet containing a metallic foil, or a metallic 
layer formed by vapor deposition. Longitudinal lapping is a 
method in Which a tape of a laminated sheet having a Width 
large enough to encircle a hose to be made is placed in 
parallel to the longitudinal axis of the hose and bent into a 
cylindrical layer having a pair of overlapping edge portions. 
Spiral Winding is a method in Which a tape of a laminated 
sheet is Wound in a spirally overlapping Way to form a 
cylindrical layer. 
[0006] Longitudinal lapping has a number of advantages 
over spiral Winding, as stated beloW. First, a cylindrical layer 
can be formed more rapidly by longitudinal lapping. Then, 
it can be carried out in tandem With a step of rubber 
extrusion preceding or folloWing it. Moreover, the overlap 
ping edge portions formed by longitudinal lapping have a 
smaller length Which means that a hose has a higher ?uid 
impermeability. 
[0007] A laminated sheet is, hoWever, a multilayer struc 
ture having spring elasticity. While it does not exhibit a very 
high bending resistance for spiral Winding, it exhibits a high 
bending resistance for longitudinal lapping as it has to be 
bent across its Width. Its bending resistance tends to cause 
the separation of the overlapping edge portions from each 
other. As a result, it is likely that a hose having a layer 
formed by longitudinal lapping may not retain an accurately 
circular shape in cross section, but may have a deformed 
circular shape. Moreover, the separation of the overlapping 
edge portions joined together may result in the failure of the 
hose to retain its ?uid impermeability. Even if an interme 
diate rubber layer, or a thin resin layer may be extruded 
about the laminated layer, its binding force is not su?iciently 
strong to overcome the bending resistance of the laminated 
sheet. 

[0008] Moreover, a hose having a laminated layer formed 
by longitudinal lapping is less easy to bend, since the 
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overlapping edge portions of the laminated sheet extend 
longitudinally of the hose. In other Words, it is usually 
inferior in overall ?exibility to any hose having a spirally 
Wound Wall layer. 

SUMMARY OF THE INVENTION 

[0009] It is, therefore, an object of this invention to 
overcome those draWbacks of any ?uid-impermeable com 
posite hose having a ?uid-impermeable laminated layer 
formed by longitudinal lapping of a tape of a laminated sheet 
Which are due to the high bending resistance of the over 
lapping edge portions of the laminated sheet, as pointed out 
above. It is another object of this invention to improve the 
overall ?exibility of any such ?uid-impermeable composite 
hose. 

[0010] The inventors of this invention have found that it is 
effective to bind a longitudinally lapped tape of a laminated 
sheet by Winding thread about it at a loW density. The 
inventors have also found that it is effective to line a 
laminated layer With a rubber layer and rely upon its elastic 
deformation for causing the strong binding force of the 
Wound thread to make constrictions in the laminated layer. 

[0011] According to a ?rst aspect of this invention, there 
is provided a ?uid-impermeable composite hose having a 
Wall comprising a laminated layer formed of a laminated 
sheet Which contains a metallic foil, or a metallic layer 
formed by vapor deposition, Wherein the laminated layer is 
formed by longitudinally lapping a tape of the laminated 
sheet, and is bound With thread Wound about it at a density 
not exceeding 20%. The high bending resistance of the 
laminated sheet is effectively suppressed by the thread 
Wound about it. Therefore, there is no deformation of the 
hose in its cross sectional shape. Moreover, there is no 
separation of the overlapping edge portions of the laminated 
layer Which may cause the loss of the ?uid impermeability 
of the hose. 

[0012] The thread is essentially different in construction 
and effect from any reinforcing yarn layer formed usually on 
a hose. The reinforcing yarn layer is intended for improving 
the strength of the hose. It is formed of reinforcing yarn 
Wound spirally or braided at a high density, even though it 
may loWer the ?exibility of the hose to some extent or other. 
On the other hand, the thread employed according to this 
invention is Wound only at a density not exceeding 20%, and 
does not loWer the ?exibility of the hose. It is exclusively 
intended for suppressing the bending resistance of the lami 
nated layer, and its density not exceeding 20% is su?icient 
for that purpose. 

[0013] According to a second aspect of this invention, 
there is provided a rubber layer on an inner periphery of the 
laminated layer, and the laminated layer has constrictions 
formed by the thread oWing to the elastic deformation of the 
rubber layer. The constrictions make the hose easier to bend 
and improve its ?exibility. If the thread is Wound at a high 
density, the constrictions do not have a su?iciently large 
depth to improve the ?exibility of the hose effectively. The 
thread density not exceeding 20% is, hoWever, loW enough 
to ensure that the constrictions have a sufficiently large depth 
to improve the ?exibility of the hose effectively. The con 
strictions are very unlikely to cause eg the fracture of the 
metallic foil in the laminated layer unless the hose is 
repeatedly subjected to an extremely high pressure or large 
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displacement. Thus, the hose is particularly suitable for use 
as, for example, a fuel hose Which is unlikely to be subjected 
to a high pressure or a large displacement. 

[0014] According to a third aspect of this invention, the 
constrictions are formed by the tension of the thread and/or 
its dry heat contraction. These are particularly effective Ways 
of forming the constrictions. The constrictions formed by the 
tension of the thread are formed When it is Wound, While 
those formed by its dry heat contraction are formed When the 
hose is heated as for curing. 

[0015] According to a fourth aspect of this invention, the 
laminated layer has a smooth outer surface not having any 
constriction formed by the thread. Such a laminated layer is 
particularly unlikely to have its metallic foil broken When 
the hose is repeatedly subjected to a high pressure or a large 
displacement, though it cannot be expected to give the hose 
any such improved ?exibility as is given by the constrictions 
in the second aspect of this invention. Thus, the hose is 
particularly suitable for use as a refrigerant hose Which is 
very likely to be repeatedly subjected to a high pressure, or 
a large displacement, especially a hose for a carbon dioxide 
refrigerant. The laminated layer is preferably lined With a 
layer of a resin, or any other hard material Which is not easily 
deformable, While the thread is preferably of a material 
having only a loW degree of dry heat contraction, so that the 
laminated layer may retain a smooth outer surface, While the 
thread can bind the laminated layer strongly enough to 
overcome the bending resistance of its overlapping edge 
portions joined together. 

[0016] According to a ?fth aspect of this invention, the 
thread is preferably of polyethylene terephthalate (PET), 
polyamide (PA), rayon, aramid (aromatic polyamide), poly 
ethylene naphthalate (PEN), or polyvinyl alcohol ?bers. 

[0017] The thread for binding the laminated layer may be 
of any kind, hoWever, it is desireable to use the thread of 
PET, PA, rayon, aramid, PEN, or polyvinyl alcohol ?bers as 
in the ?fth aspect. 

[0018] According to a sixth aspect of this invention, the 
laminated sheet is preferably composed of a resin ?lm 
laminated on (1) a metallic foil, (2) a metallic foil and a 
reinforcing material, or (3) a metallic layer formed by vapor 
deposition. The combination of a metallic foil and a rein 
forcing material is particularly preferred for the laminated 
layer having constrictions formed therein. 

[0019] The above and other features and advantages of 
this invention Will become more apparent from the folloW 
ing description and the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a partly cutaWay perspective vieW of a 
?uid-impermeable composite hose embodying this inven 
tion; 
[0021] FIG. 2 is a partly cutaWay perspective vieW of 
another example of a ?uid-impermeable composite hose 
embodying this invention; 

[0022] FIG. 3 is a partly cutaWay perspective vieW of still 
another example of a ?uid-impermeable composite hose 
embodying this invention; 

[0023] FIG. 4A is a partly cutaWay perspective vieW of a 
part of a laminated sheet; 
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[0024] FIG. 4B is a cross-sectional vieW of the laminated 
sheet shoWn in FIG. 4A; and 

[0025] FIG. 4C is a vieW similar to FIG. 4B, but shoWing 
another example of a laminated sheet. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] Use of Fluid-impermeable Composite Hoses: 

[0027] The ?uid-impermeable composite hose of this 
invention is useful as a hose for transporting any of various 
kinds of ?uids. It is particularly suitable as a hose for a 
refrigerant or fuel, and still more suitable for use in a motor 
vehicle because of its ?exibility to Withstand any vibration 
of a running vehicle or its engine. 

[0028] The hose according to the fourth aspect of this 
invention, Which has no constriction in its laminated Wall 
layer, is, for example, suitable as a hose for a carbon dioxide 
refrigerant because of its durability to Withstand a large 
displacement or a repeatedly applied high pressure. The hose 
according to the second aspect of this invention, Which has 
constrictions, is suitable because of its ?exibility as, for 
example, a fuel hose Which is not subjected to a very large 
displacement or a very high pressure. 

[0029] Wall Construction of Hoses: 

[0030] According to an essential feature of this invention, 
the ?uid-impermeable composite hose has in its Wall a 
laminated layer formed by longitudinally lapping a tape of 
a laminated sheet and bound With thread Wound about it at 
a density not exceeding 20%. There is no particular limita 
tion as to any other layer of its Wall, or the position of the 
laminated layer relative to the other layers. 

[0031] There are, hoWever, four preferred combinations of 
Wall layers as shoWn at (a) to (d) beloW. The layers are 
shoWn sequentially from the radially innermost one. 

[0032] (a) A resin layer/an intermediate rubber 
layer/a laminated layer/an intermediate rubber 
layer/a reinforcing layer/an outer rubber layer; 

[0033] (b) A rubber layer/a laminated layer/an inter 
mediate rubber layer/a reinforcing layer/an outer 
rubber layer; 

[0034] (c) A resin layer/ a laminated layer/an interme 
diate rubber layer/a reinforcing layer/an outer rubber 
layer; and 

[0035] (d) A resin layer/a laminated layer/a resin 
layer/an intermediate rubber layer/a reinforcing 
layer/an outer rubber layer. 

[0036] Both of the hoses as shoWn at (a) and (b) have a 
rubber layer located immediately inWardly of their lami 
nated layer. It is preferable to bind the laminated layer of 
each of these hoses With thread so strongly as to form 
constrictions in that layer, though it is alternatively possible 
to bind the layer With thread to the extent not forming any 
such constriction. The constrictions make the hose ?exible 
enough to be suitable as, for example, a fuel hose. The hose 
as shoWn at (a) is particularly high in fuel impermeability 
oWing to the innermost resin layer of its Wall. 

[0037] Both of the hoses as shoWn at (c) and (d) have a 
resin layer located immediately inWardly of their laminated 
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layer. Each of these hoses is easy to bind With thread, While 
retaining a smooth outer surface on its laminated layer, since 
the resin layer is not easily deformable. Thus, they are 
suitable as highly durable hoses for transporting a refriger 
ant, particularly a highly perrneant one, such as carbon 
dioxide. The hose as shoWn at (d) is particularly strong in the 
metallic foil in the laminated layer, since the layer is secured 
and protected betWeen the inner and outer resin layers. 

[0038] Larninated Layer: 
[0039] The larninated layer is formed by longitudinally 
lapping a tape of a laminated sheet containing a metallic foil, 
or a metallic layer formed by vapor deposition, and is bound 
With thread Wound about it at a density not exceeding 20%. 
The thread keeps the joining portions of the laminated sheet 
from projecting radially outWardly and thereby holds the 
hose substantially circular in cross section. 

[0040] The larninated sheet applied by longitudinal lap 
ping preferably has a pair of WidthWise edge portions 
overlapping each other to some extent. The overlapping 
edge portions are preferably joined to each other With an 
adhesive or a layer of an adhesive material, or by fusion 
under heat. 

[0041] The thread can be Wound in any Way if it can bind 
the laminated layer effectively. For example, a single thread 
may be Wound spirally. TWo or more threads may be Wound 
spirally in the same direction. TWo threads may be Wound 
spirally in the opposite directions in Which they cross each 
other. TWo or more sets of tWo or more threads each may be 

Wound spirally in the opposite directions. The thread (or 
threads) is preferably bonded to the laminated layer by any 
appropriate method, but may not be bonded. The thread may 
be of any thickness and material if it is suf?ciently high in 
tensile strength and durability to exert a satisfactory binding 
force on the laminated layer. For example, hoWever, it is 
suitable to use a thread having a thickness of, say, 100 to 
3000 deniers and a tensile strength of, say, 5 to 500 N. 

[0042] Referring to the binding force of the thread, it may 
be at least large enough to keep the overlapping edge 
portions of the laminated sheet from projecting radially 
outWardly of the hose according to the fourth aspect of this 
invention. As regards the hose according to the second 
aspect of this invention, the force may be at least large 
enough to form constrictions in the laminated layer. The 
force cannot be expressed by any speci?c numerical value, 
since it depends on the hardness of the laminated sheet, the 
diameter of the laminated layer, the softness of the rubber 
layer in the hose according to the second aspect of this 
invention, etc. 

[0043] The thread may be of any material including PET, 
PA, rayon, ararnid, PEN and polyvinyl alcohol ?bers. It is, 
hoWever, preferably of PET or PA ?bers having a relatively 
high degree of heat contractibility to form constrictions in 
the laminated layer, or of ararnid ?bers having a relatively 
loW degree of heat contractibility to maintain a smooth outer 
surface on the laminated layer. 

[0044] The magnitude (or depth) of the constrictions to be 
formed in the laminated layer depends on the ?exibility 
required of the hose. Therefore, it cannot be de?ned by any 
speci?c numerical value. They are, hoWever, preferably of a 
depth formed by the thread slightly cutting into the outer 
surface of the laminated layer, or any greater visually 
recogniZable depth. 
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[0045] Larninated Sheet: 

[0046] The larninated sheet forming the laminated layer is 
in the form of a tape containing a metallic foil, or a metallic 
layer formed by vapor deposition. It is preferably formed by 
larninating a resin ?lrn or ?lrns on (1) a metallic foil, (2) a 
combination of a metallic foil and a reinforcing material, or 
(3) a metallic layer formed by vapor deposition. 

[0047] A larninated sheet containing a metallic foil, or a 
combination thereof With a reinforcing material is usually 
formed by sandWiching it betWeen tWo resin ?lrns, and 
bonding them together adhesively or by fusion. A larninated 
sheet containing a metallic layer formed by vapor deposition 
can be formed by forming a metallic layer by vapor depo 
sition on one side of a resin ?lrn, and bonding another resin 
?lrn to that side. A larninated sheet may also be formed by 
forming a metallic layer by vapor deposition on one side of 
each of tWo resin ?lrns, and bonding the ?lrns together on 
their sides carrying the metallic layers. 

[0048] The reinforcing material does not necessarily have 
to be bonded to the metallic foil, but can reinforce the foil 
more effectively if it is bonded. The reinforcing material is 
preferably located radially outWardly of the metallic foil. 
The metallic foil and its reinforcing material may or may not 
be bonded to the resin ?lrns. 

[0049] The reinforcing material may be of any kind, but is 
preferably one having a high stretch resistance and a high 
?exibility. Preferred examples are a Wire mesh and a rein 
forcing fabric. The reinforcing fabric rnay be a canvas, or 
nonWoven fabric forrned preferably of e. g. ararnid, carbon or 
glass ?bers of loW stretchability. Another preferred example 
is a resin ?lrn of high strength. 

[0050] The thickness and hardness of the resin ?lrns, those 
of the laminated sheet as a Whole, etc. affect the bending 
resistance of the laminated sheet formed by longitudinal 
lapping and the ?exibility of the hose. The resin ?lrns may 
be of any resin, but are preferably of, for example, PA, PET 
or EVOH. These materials are also preferred because of 
their high stretch resistance to protect the metallic foil 
against fracture. The resin ?lrns preferably have a thickness 
not exceeding, say, 100 urn, and the laminated sheet as a 
Whole preferably has a thickness not exceeding, say, 300 urn. 

[0051] Thin Resin Layer: 

[0052] A resin layer in the form of a thin ?lrn may be 
formed inWardly of the laminated layer, or outWardly 
thereof, too. The resin layer formed inWardly of the larni 
nated layer enables it to retain a smooth outer surface despite 
the thread Wound about it and also improves the imperme 
ability of the hose to a refrigerant, etc. The resin layers 
forrned both inWardly and outWardly secure and protect the 
laminated layer in a sandWiched manner, as Well as improve 
the ?uid irnperrneability of the hose. The resin layer (or 
layers) is preferably of, for example, EVOH, PA or a mixture 
of PA and a rnodi?ed polyole?n, and has a thickness not 
exceeding, say, 300 urn. 

[0053] 
[0054] The intermediate rubber layer (or layers) provided 
in the predetermined portion at the ?uid-irnperrneable corn 
posite hose serves to reduce or absorb any bending or 
deforrning force acting upon the hose, so that no such force 
may reach the laminated layer and cause the metallic foil to 

Interrnediate Rubber Layer: 
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break. The intermediate rubber layer is preferably of a 
rubber material Which is highly impermeable to a refriger 
ant, etc., ?exible, and easy to bond at a high temperature to 
the laminated, or reinforcing layer. Preferred examples are 
butyl rubber (IIR), halogenated IIR, ethylene-propylene 
rubber (EPM), ethylene-propylene-diene rubber (EPDM) 
and nitrile rubber (NBR). It preferably has a thickness of, 
say, 0.2 to 2.0 mm. 

[0055] Reinforcing Layer: 
[0056] The hose preferably has a reinforcing layer in its 
Wall. The reinforcing layer may, for example, be a braided 
Wire layer, or a layer formed by braiding reinforcing yarn, or 
Winding reinforcing yarn spirally, or in tWo spiral layers 
extending in the opposite directions, or placing an interme 
diate rubber layer betWeen tWo such spiral layers. 

[0057] Outer Rubber Layer: 

[0058] An outer rubber layer may form the outermost Wall 
layer of the hose. It may be of any rubber of high Weath 
erability, such as chloroprene rubber (CR), IIR, chlorosul 
fonated polyethylene rubber (CSM), EPDM or epichloro 
hydrin rubber (ECO). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0059] Description Will noW be made of a feW preferred 
embodiments of this invention With reference to the draW 
ings. Referring ?rst to FIG. 1, a fuel hose 1 has a resin layer 
2 as the innermost layer of its Wall and a ?rst intermediate 
rubber layer 3 formed about it from IIR. The intermediate 
rubber layer 3 is surrounded by a laminated layer 6 formed 
by longitudinally lapping a tape of a laminated sheet 4 and 
bound With tWo threads 5 Wound about it spirally in the 
opposite directions. The threads 5 bind the laminated layer 
6 to an extent forming therein constrictions having a certain 
depth, but not shoWn. The laminated layer 6 is surrounded 
by a second intermediate rubber layer 7 of IIR, then a 
reinforcing layer 8 formed by braiding an appropriate rein 
forcing yarn, and ?nally an outer rubber layer 9 of EPDM. 

[0060] FIG. 2 shoWs a fuel hose 10 having an inner rubber 
layer 11 formed from ?uororubber (FKM), and surrounded 
by a laminated layer 6 formed as described above, an 
intermediate rubber layer 7 of NBR, a reinforcing layer 8 
and an outer rubber layer 9 of ECO. 

[0061] FIG. 3 shoWs a hose 12 for a carbon dioxide 
refrigerant having, outWardly of an inner resin layer 13 
formed from a PA resin, a laminated layer 14 formed by 
longitudinal lapping of a tape of laminated sheet 4 and 
bound With threads 5 to an extent not forming any constric 
tion therein, and alloWing the layer 14 to retain a smooth 
outer surface. The laminated layer 14 is surrounded by an 
intermediate rubber layer 7 of IIR, then a reinforcing layer 
8 and ?nally an outer rubber layer 9 of EPDM. 

[0062] The laminated sheet 4 is as shoWn in FIGS. 4A and 
4B. It has an inner resin layer 4a formed by a thin ?lm of a 
thermoplastic PET resin, a similar outer resin layer 4b, an 
aluminum foil 4c and a reinforcing material 4a' in the form 
of a resin sheet, the foil 4c and the reinforcing material 4d 
being sandWiched betWeen the inner and outer resin layers. 
The resin layers 4a and 4b are greater in Width than the foil 
4c and the reinforcing material 4d, and are joined to each 
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other along their lateral edges. The foil 4c is bonded to the 
reinforcing material 4a' with an adhesive not shoWn, so that 
no tensile or like force acting upon the laminated sheet 4 
may act upon the foil 4c held by the reinforcing material 4d. 

[0063] FIG. 4C shoWs a modi?ed form of laminated sheet 
4. It does not have any reinforcing material as shoWn at 4d 
above, but has only a metallic foil 4c sandWiched betWeen 
tWo resin layers 4a and 4b. 

[0064] While the invention has been described by Way of 
its preferred embodiments, it is to be understood that varia 
tions or modi?cations may be easily made by those skilled 
in the art Without departing from the scope of this invention 
Which is de?ned by the appended claims. 

What is claimed is: 
1. A ?uid-impermeable composite hose having a Wall 

comprising a laminated layer formed of a laminated sheet 
Which contains a metallic foil, or a metallic layer formed by 
vapor deposition, Wherein the laminated layer is formed by 
longitudinally lapping a tape of the laminated sheet, and is 
bound With thread Wound about it at a density not exceeding 
20%. 

2. The hose according to claim 1, Wherein the laminated 
layer is lined With a rubber layer and has constrictions 
formed by the thread oWing to the elastic deformation of the 
rubber layer. 

3. The hose according to claim 2, Wherein the constric 
tions have a depth as de?ned by the thread cutting into an 
outer surface of the laminated layer. 

4. The hose according to claim 2, Wherein its Wall is 
sequentially comprises a resin layer as its innermost layer, a 
?rst intermediate rubber layer, the laminated layer, a second 
intermediate rubber layer, a reinforcing layer and an outer 
rubber layer as its outermost layer. 

5. The hose according to claim 2, Wherein its Wall is 
sequentially comprises an inner rubber layer as its innermost 
layer, the laminated layer, an intermediate rubber layer, a 
reinforcing layer and an outer rubber layer as its outermost 
layer. 

6. The hose according to claim 2, Wherein the constric 
tions are formed by a tension of the thread and/or a dry heat 
contraction thereof. 

7. The hose according to claim 1, Wherein the laminated 
layer is bound With the thread While retaining a smooth outer 
surface thereof. 

8. The hose according to claim 7, Wherein its Wall 
sequentially comprises a resin layer as its innermost layer, 
the laminated layer, an intermediate rubber layer, a reinforc 
ing layer and an outer rubber layer as its outermost layer. 

9. The hose according to claim 7, Wherein its Wall 
sequentially comprises a resin layer as its innermost layer, 
the laminated layer, another resin layer, an intermediate 
rubber layer, a reinforcing layer and an outer rubber layer as 
its outermost layer. 

10. The hose according to claim 1, Wherein the laminated 
sheet has a pair of lateral edge portions overlapping each 
other and joined to each other adhesively or by fusion under 
heat 

11. The hose according to claim 1, Wherein the thread 
comprises: 

(1) a single thread Wound spirally; 

(2) tWo or more threads Wound spirally in the same 

direction; 
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(3) tWo threads Wound spirally in the opposite directions; 
or 

(4) tWo or more sets of tWo or more threads each Wound 
spirally in the opposite directions. 

12. The hose according to claim 1, Wherein the thread has 
a thickness of 100 to 3000 deniers and a tensile strength of 
5 to 500 N. 

13. The hose according to claim 1, Wherein the thread is 
of ?bers selected from the group consisting of PET, PA, 
rayon, ararnid, PEN and polyvinyl alcohol ?bers. 

14. The hose according to claim 1, Wherein the laminated 
sheet comprises (1) a metallic foil, (2) a combination of a 
metallic foil and a reinforcing material, or (3) a metallic 
layer formed by vapor deposition, and a resin ?lm or ?lms 
larninated thereon. 

15. The hose according to claim 14, Wherein the laminated 
sheet comprises the foil, or the combination of the foil and 
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the reinforcing material, and a pair of resin ?lrns holding it 
therebetWeen and joined together adhesively or by fusion. 

16. The hose according to claim 14, Wherein the laminated 
sheet comprises the metallic layer formed by vapor deposi 
tion on one side of a ?rst resin ?lrn, and a second resin ?lrn 
joined to that side of the ?rst resin ?lrn adhesively or by 
fusion. 

17. The hose according to claim 14, Wherein the reinforc 
ing material is a Wire mesh or a reinforcing fabric. 

18. The hose according to claim 1, adapted to be used in 
a motor vehicle. 

19. The hose according to claim 2, adapted to be used as 
a fuel hose. 

20. The hose according to claim 7, adapted to be used as 
a hose for a carbon dioxide refrigerant. 

* * * * * 


