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(57) Claim
1. A multilayer bottle comprising at least two layers 

including an outer layer and an inner layer, wherein said 

inner layer and said outer layer adjacent thereto are

separable from each other at a body of said bottle, end 

wherein said inner layer and said outer layer are adhered 

to each other from a mouth of the bottle to the bottom of 

the bottle in a zonal fashion.
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(57) Abstract

A bottle of laminate structure composed of at least two layers, outer and inner
ones, so as not to be crushed when the internal pressure thereof decreases, in which
the inner layer of said bottle body is made separable from the adjoining outer layer
except at least a part thereof bonded to the outer one. When the internal pressure de­
creases as a result of volatilization of the content in the bottle or the discharging of
the same by a pump, the inner layer exfoliates from the outer layer to form a bag-like
shape, thereby causing no deformation of the outer layer.
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SPECIFICATION

MULTILAYER BOTTLE AND A METHOD OF MANUFACTURING THE SAME
Technical FieldThis invention relates to a multilayer bottle comprisingat least two layers, in particular, to a multilayer bottle having an innermost inner layer separable from an outer layer, and to a method of manufacturing the same.Background ArtThere is known a multilayer bottle having at least anouter layer and an inner layer which are adhered entirelythroughout an overall circumference to be integrated into one so that the outer layer and the inner layer are not separated from each other . ■When a long time has passed after the bottle is filled j

iwith a content, for example, oxygen and the like in the content (may be volatilized to thereby reduce the pressure in the bottle, ■even if the bottle is tightly sealed. |There is also known a bottle of the type having a pump Iattached to a mouth of the bottle, in which the pump is operated ίto discharge a liquid content contained in the bottle. In this bottle also, the pressure in the bottle is reduced as the liquid ίcontent is discharged by the pump.In such an event, a conventional multilayer bottle is disadvantageous in that an outer layer 2, namely, a bottle body is crushed together with an inner layer 1 to change the external
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configuration of the bottle, as illustrated in Fig. 12. 

This results in deterioration of a commercial value.

The change in said configuration is indefinite.

In so distorted bottle, the content is liable to remain in

5 an irregular portion formed in the inner layer as a result 

of the distortion, even if the mouth is positioned 

downwards. Thus, it is difficult to take out the content 

quantitatively and efficiently.

Disclosure of the Invention

10 An object of the present invention is to provide

an improved multilayer bottle in which the outermost layer 

is not crushed by reduction in the internal pressure of the 

bottle or the removal of the bottle's contents, but which 

can be manufactured by the adaptation of known techniques.

15 According to the present invention there is

provided a multilayer bottle comprising at least two layers 

including an outer layer and an inner layer, wherein said 

inner layer and said outer layer adjacent thereto are 

separable from each other at a body of said bottle, and

20 wherein said inner layer and said outer layer are adhered 

to each other from a mouth of the bottle to the bottom of 

the bottle in a zonal fashion.

It is preferred that a hole be formed in the 

outer layer of the bottle.

25 Brief Description of the Drawings

Fig. 1 is a view for describing a multilayer 

bottle according to a first embodiment of this invention;

Fig. 2 is a sectional view illustrating a 

sectional structure of a body of the multilayer bottle

30 according to the first embodiment of this invention;

Fig. 3 is a view for describing a multilayer 

bottle according to a second embodiment of this invention;

Fig. 4 is a view for describing a method of

forming a through hole of the multilayer bottle according

staff/ia/keep/speci/24153.92 30.11
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to the second embodiment of this invention;

Fig. 5 is a view illustrating a structure of a 

multilayer bottle according to a third embodiment of this 

invention;

5 Fig. 6 is a view illustrating a structure of a

multilayer
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bottle according to a fourth embodiment of this invention;Fig. 7 is a view illustrating a structure of a multilayer bottle according to a fifth embodiment of this invention;Fig. 8 is a schematic sectional view illustrating a structure of a multilayer bottle according to a sixth embodiment of this invention;Fig. 9 is an enlarged sectional view of a pinch-off work portion of the multilayer bottle according to the sixth embodi­ment of this invention;Fig. 10 is a view illustrating a structure of another multilayer bottle;Fig. 11 is a view illustrating a structure of still another multilayer'bottle;Fig. 12 is a view for describing the distortion of a conventional multilayer bottle; andFig. 13 is a view for describing a structure of a mouth of the conventional multilayer bottle.Best Mode for Embodying the InventionFirst EmbodimentDescription will be made as regards a first embodiment of this invention with reference to the drawing.Fig. 1 shows a multilayer bottle comprising two layers including an inner layer 1 and an outer layer 2 according to the

inner layer 1 is made of nylon. The adhesion layer 3 is made of
first embodiment of this invention. The inner layer 1 and theouter layer 2 are partly adhered to each other through an adhe-sion layer 3. The outer layer 2 is made of polyethylene. The
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Admer (trade name).It is noted here that Admer is an adhesive comprisingmodified polyolefin and manufactured by Mitsui PetrochemicalIndustries, Co., Ltd.Referring to Figs. 1 and 2, said adhesion layer 3 isformed at ainner layerouter layerto a bottomouter layer

part of the outer circumferential surface of the1, namely, the inner circumferential surface of the252
and vertically extends from a mouth 4 of the bottleof the bottle in a zonal fashion. As a result, theand the inner layer 1 are adhered through theadhesion layer 3 at aouter layer 2 and the part of theinner layer bottle . In other words, the1 are separable from each otherin an area where the adhesion layer 3 is not present.The bottle according to this invention is manufactured asfollows . At first, a multilayer parison or a multilayerhaving a section similar to that illustrated in Fig. 2by extrusion or injection molding. The adhesion layer

preformis molded3 isformed over the entire length of the multilayer parison or themultilayer preform. Then, the multilayer parison or the multi­layer preform is set in a blow mold. The bottle illustrated inFig. 1 is molded by a blow molding technique.Upon molding, the mouth is subjected to trimming processin order to finish the mouth. In the trimming process, a polish­ing and removing trimmer is rotated at the mouth to remove a burrand. the like around the mouth. Thus, the mouth is finished. Atthat time, since the inner layer 1 is adhered to the outer layer

ί

?T
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Ί 2, the inner layer 1 is prevented from being released by the
i Jif rotation of the trimmer from the outer layer 2 and from beingJ wound around the trimmer. Accordingly, the mouth 4 of the outerlayer 2 and the inner layer 1 can be finely and uniformly fin­ished.; A technique for finishing the mouth of the bottle upon
i molding is disclosed in U.S. Patent application Ser. No. 103,624!J filed on January 4, 1971 corresponding to Japanese Patent Publi-
ii cation No. Sho 45-31397. The disclosure includes a core rod to' be inserted into the mouth, and a sleeve formed at the peripheryof the core rod for finishing the mouth. When the core rod is inserted in the mouth of the bottle comprising two layers separa­ble from each other, an inner layer is undesirably pulled by the core rod and dislocated. In order to avoid this, the prior art adopts a structure that the inner layer 1 covers the top of the

iouter layer 2 at the mouth as illustrated in Fig. 13. Thus, an ’attempt has been made to avoid downward dislocation. Since the [inner layer and the outer layer in the bottle of the present <invention are adhered at the mouth of the bottle, the inner layer jis never dislocated if the core rod is inserted. Accordingly, it
, Jis unnecessary to shape the inner layer at the mouth into the/ *s form illustrated in Fig. 13, whereby molding is easy. jThis bottle is adapted for storing a liquid, which is asubstance in the content, of the type being liable to volatilizeeven if the bottle is tightly sealed. When a long time has passed after such content is filled, for example, oxygen and the like ir.. the content volatilize to thereby reduce a pressure in
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the bottle.In this event, the inner layer 1 is separated from the outer layer 2, so that the inner layer 1 alone is contracted and deformed while the configuration of the outer layer 2, namely, the bottle body is not affected at all.Second EmbodimentFig. 3 shows another embodiment of this invention.In this embodiment, the inner layer 1, the outer layer 2, and the adhesion layer 3 are similar in structure to those illus­trated in Fig. 1 in conjunction with the first embodiment.In order to improve the separability of the outer layer2, this embodiment adopts a structure as follows.In addition to the above-mentioned structure, the outer layer 2 has a through hole 6 formed at a part thereof.By the provision of the through hole 6, an air easily enters between the inner layer 1 and the outer layer 2. Accord­ingly, 2. It is possible to reliably prevent the deformation of the external configuration due to a close contact between these layers . In this embodiment, the outer layer 2 is made of polyeth­ylene (trade name: CALP) containing calcium carbonate while the inner layer 1 is made of nylon. With this structure, separabili­ty is further Improved.Next referring to Fig. 4, description will be made as regards a process of forming the through hole 6.At first, a flexible pipe 7 is inserted through the mouth4. At this time, a cylindrical nozzle guide 8 having a diameter
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I smaller than the mouth 4 may be mounted to guide the insertίj direction of the flexible pipe 7.| A suction pad 10 is formed at the front end of the flexi-I| ble pipe 7. By a vacuum pump (not shown)/connected to the rear
JI end of the flexible pipe 7, the suction pad 10 is capable ofj providing suction under a predetermined negative pressure,j Said suction pad 10 is guided to the inner side surfacei of the bottle to be brought into contact with a part of the inner
tΐ layer 1. At this time, the contact position of the suction pad10 is selected at a position where no adhesion layer 3 ispresent.

t As a method for inserting the suction pad 10 through themouth 4 and for guiding it in a lateral direction, the suctionpad 10 may be made of a metal material having a predetermined ,weight, the bottle body may be laid by its side and the flexible ,pipe 7 is inserted through the mouth 4, and then the suction pad j' 10 may be landed onto the inner layer 1 by a gravitational force. IiAlternatively, the nozzle guide 8 may be provided with a jtguide hole (not shown) for guiding the bending direction to the jlateral side of the flexible pipe 7 to bring the suction pad 10 i into contact with the inner layer 1. tWhile the suction pad 10 is brought into contact with the |inner layer 1 as described above, suction is performed to forci­bly separate a part of the inner layer 1 from the outer layer 2.A separated part, which is obtained in such a manner asdescribed above, is subjected to boring by means of a drill fromthe outside of the outer layer 2. Thus, the through hole 6 is
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formed.Third EmbodimentFig. 5 shows still another embodiment.In this embodiment, the adhesion layer 3 is formed at each of a shoulder and an area adjacent to the inner bottom of the bottle.When, in this embodiment, a pressure in the bottle isreduced as such a center portion of the body of the inner layer 1 is concavely deformed. Accordingly, the inner layer 1 is pre­vented from being deformed into an indefinite shape. Thus, the shape of the deformation can be specified.By controlling the deformation into a specific shape as such, it is possible to efficiently take out the content through the mouth 4 when the bottle is turned upside down.Fourth EmbodimentFig. 6 shows yet another embodiment.In this embodiment, the adhesion layers 3 are formedan endless circular fashion at the mouth 4 and at the inner cir-■ cumferential surface of the area adjacent to the inner bottom of the bottle .When a pressure in the bottle reduces, the center portion of the body of the inner layer 1 is concavely deformed throughout the entire circumference. Accordingly, it is possible to more efficiently take out the content in this embodiment. ·Fifth EmbodimentFig. 7 shows a further embodiment.In this embodiment, the adhesion layer 3 is formed at the
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mouth 4. Furthermore, the inner layer 1 is fixed at a pinch-offwork portion 11 formed on the inner bottom of the bottle.In this embodiment, the pinch-off work portion 11 func­tiori · substantially as the adhesion layer ·3 and the inner layer 1is fixed to the outermouth 4. Thus, in thisformed simultaneously
layer 2 at two regions together with said
embodiment, one adhesion layer 3 can bewith the pinch-off work. This improvesefficiency in a manufacturing process.Since the inner layer 1 is fixed at the mouth 4 and atthe bottom, taking out the content is also easy.In each Figure shown in each of said embodiments, onlythe configuration of the bottle is shown. It is noted, however, that the mouth of the bottle may be closed by a cap made ofsynthetic resin and a pump mechanism may be provided to extract a liquid which is the content. When the pump mechanism is provid­ed, an inner pressure in the bottle is rapidly reduced into anegative pressure by operation of the pump, so that the deforma­tion of the external configuration of the bottle is a particular concern. However, according to each of the foregoing embodi­ments, the external appearance is not affected at all since the inner layer 1 alone is deformed.Sixth EmbodimentFig. 8 shows a sixth embodiment of this invention. The multilayer bottle comprises two layers including the inner layer

i

r
1 and the outer layer 2. The inner layer 1 and the outer layer 2 are adhered to each other through the adhesion layer 3 formed on
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the mouth 4. The outer layer 2 is made of polyethylene. Theinner layer 1 is made of nylon. The adhesion layer 3 is made ofAdmer (trade name).At the bottom 5 of the bottle, there is formed the pinch- off portion 11 as illustrated in Fig·. 9. At the pinch-off work portion 11, both sides of the inner layer 1 are integrated to­gether to close the interior of the bottle. The outer layer 2 is located outside of the inner layer 1. An overlapped section 11a of the inner layer 1 and the outer layer 2 is downwardly project­ed to be brought into contact with the air.The bottle according to this embodiment is manufactured as follows .At first, a multilayer parison of a cylindrical* shape comprising the outer layer 2, the adhesion layer 3, and the outer layer 2 is molded by extrusion molding. That is, the extrusion- molded multilayer parison is set in a mold for use in Siow mold­ing and is molded by blow molding.In this event, the multilayer parison is extruded and enclosed in the mold from both sides and an air is blown to perform molding. In the process of closing the mold, said multi­layer parison is cut at the bit-off portion of the mold. When the portion bit off by the bit-off work portion is further cut, the pinch-off work portion 11 is formed on the bottom 5 of the bottle, at which pinch-off work portion the overlapped section 11a of the inner layer 1 and the outer layer 2 is exposed out­side. Thus, the bottle having the shape of this embodiment is obtained.
v.t !<
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This bottle is adapted for storing a liquid, which is asubstance in the content, of the type being liable to volatilize even if the bottle is tightly sealed. When a long time has passed after such content is filled, for example, oxygen and the like in said content volatilize to thereby reduce a pressure In j the bottle.ί In this event, the air enters into the separated part
J| through the exposed overlapped section 11a of the inner layer 1ίI and the outer layer 2, and the inner layer 1 is readily separat-
■(I ed from the outer layer 2. Thus, the inner layer 1 alone is con­, tracted and deformed while the configuration of the outer layer< 2, namely, the bottle body is not affected at all.In this embodiment, the outer layer 2 is made of polyeth-> ylene (trade name: CALP) containing calcium carbonate while the! inner layer 1 is made of nylon. With this structure, excellent

■ I separability is obtained.'· Such pinch-off portion 11 is applicable to the bottles' illustrated in Figs. 1 and 2. As illustrated in Figs. 10 and 11,; it is also applicable to the bottles in the third and the fourth• embodiments described above.Industrial Applicability'' This invention is useful as a container for accomodatinga content including a volatile component, for example, as abottle for accomodating agricultural chemicals which may possibly be decreased in volume due to volatilization and the like, or a container for accomodating cosmetics, medicines and the like. As described above, this invention is also useful as a container

a
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with a discharge pump, which is attached to the mouth, for pump­

ing up and discharging the content therein.



THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A multilayer bottle comprising at least two layers 

including an outer layer and an inner layer, wherein said 

inner layer and said outer layer adjacent thereto are 

separable from each other at a body of said bottle, and 

wherein said inner layer and said outer layer are adhered 

to each other from a mouth of the bottle to the bottom of 

the bottle in a zonal fashion.

2. A multilayer bottle as claimed in claim 1, wherein in 

said outer layer a hole is formed at a position which is 

not adhered to said inner layer.

3. A multilayer bottle as claimed in Claim 1, wherein an 

overlapped section of said inner layer and said outerlayer 

is exposed in the exterior of said bottle.

4. A multilayer bottle as claimed in Claim 3, wherein an 

overlapped section of said inner layer and said outer layer 

is exposed in the exterior of said bottle at a pinch-off 

work portion formed on a body of said bottle.

5. A multilayer bottle according to claim 1 substantially 

as hereinbefore described with reference to drawings 1 to 

11.

DATED THIS 30TH DAY OF NOVEMBER 1995

YOSHINO KOGYOSHO CO., LTD.

By its Patent Attorneys

GRIFFITH HACK & CO

Fellows Institute of Patent Attorneys

of Australia
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