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(54) Pouring vessel

(57) A delaminated bottle type filling container, com-
prising a delaminated bottle type container body having
an outer shell layer (5) and an inner layer (6) deforming
with a decrease in volume and a filling cap body (20),
wherein a pair of vertical band-shaped adhesive bands
(9) is formed by adhering the outer shell layer (5) to the
inner layer (6) over the range of generally overall height
of the container body, and a relation between the periph-
eral length values of the inner layer (6) between both
adhered bands (9) and the width values of the adhesive
bands (9) is set, whereby the residual amount of contents
can be reduced.
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Description

Technical Field

[0001] This invention relates to a pouring vessel made
of synthetic resins, which has been obtained by laminat-
ing an inner container capable of being deflated and a
squeezable outer container in a peelable manner, so as
to enable the content to be discharged and used repeat-
edly without sucking up outside air into the inner contain-
er.

Background of the Invention

[0002] Utility models laid open No. 1982-44063 and
No. 1995-22951 describe prior-art pouring vessels of the
squeezable type, which comprise an inner container and
an outer container in which to put the inner container.
[0003] The prior art described in utility model laid open
No. 1982-44063 refers to a pouring vessel comprising
an inner container and an outer squeezable container
having an air hole at the bottom. Mayonnaise is dis-
charged from the inner container by squeezing the outer
container. Then, outside air is introduced into the void
between the outer container and the inner container. At
that time, the inner container maintains its deformed
shape, while the outer container returns to the original
shape because of its restoring force.
[0004] The prior art described in utility model laid open
No. 1995-22951 refers to another pouring vessel com-
prising an inner container and an outer squeezable con-
tainer combined and fitted to each other. The inner con-
tainer is provided with the first check valve that permits
the content to pass through the valve and come out of
the inner container but does not permit outside air to enter
the inner container. The outer container is provided with
the second check valve that permits outside air to enter
the void between both containers, but does not permit
air to escape from the void.
[0005] The method of utilizing a pair of adhesive resin
strips is also generally in use. These adhesive resin strips
adhere and fix the outer container and the inner container
to each other over the entire height of the containers and
keep the deflationary deformation of the inner container
at a certain shape that gives no shrinkage in the height
direction, thereby ensuring the flow path for the content
and making the discharging operation smooth.
[0006] In order for the adhesive resin strips such as
described above to fulfill their function, a simple and ef-
fective method is to dispose the pair of adhesive resin
strips at axisymmetric positions on the central axis of the
body. But there arises a problem here concerning their
width. If the width is too wide, the inner container cannot
be deflated fully. If the width is too narrow, the content
flow path is blocked because of deflationary deformation
that takes place in an early period of discharge. As a
result, no smooth discharging operation is obtained, and
thus, a significant amount of content is left unused in the

inner container.
[0007] This invention has been made to solve such a
problem found in prior art. The object of this invention is
thus to provide a pouring vessel of the squeezable type
that has a high discharging ability and is capable of min-
imizing the remaining volume of the content.
[0008] From a design point of view, the bodies of many
containers now in use have an elliptical cross-section
rather than the circular one. An important point in this
case is where the adhesive resin strips are positioned. If
a pair of adhesive resin strips is disposed at both ends
of assumed long axis, axisymmetrically on the central
axis of the body, then deflationary deformation proceeds
almost symmetrically in the unadhering portions of the
inner container divided into two portions by the adhesive
resin strips. Stable discharge operation can be secured
under this arrangement.
[0009] However, even though the adhesive resin strips
are disposed at the above-described positions in the
cross-section of the body having an elliptical shape rather
than a circular one, there arises a problem concerning
their width. If the adhesive resin strips have too wide a
width to ensure a flow path for the content, any deform-
able portion disappears under the condition that the inner
container has deformed to a considerable extent due to
the decrease in the volume of the content. Eventually,
both ends of each adhesive resin strip resist the pressure
caused by the squeeze. In this state, further discharge
becomes difficult in spite of a significant volume of the
content remaining in the inner container.
[0010] This invention also has been made to solve
such a problem found in prior art. Another object of this
invention is thus to provide a pouring vessel of the
squeezable type having an elliptical shape, which can be
smoothly squeezed to the last moment of the discharging
operation and is capable of minimizing the remaining vol-
ume of the content.

Disclosure of the Invention

[0011] Among the means of solving the above-de-
scribed technical problem, the means of carrying out the
invention of Claim 1 has the following configuration. The
pouring vessel comprises:

a blow-molded, bottle-like container consisting of an
outer shell layer and an inner layer, which are peela-
bly laminated together, and having a body of a cross-
sectional shape in which an assumed symmetrical
long axis and a symmetrical short axis are orthogonal
with each other, said outer shell layer forming an
outer container, which has the flexibility to make this
container squeezable and recoverable to its original
shape, and said inner layer forming an inner contain-
er for receiving its content inside and capable of be-
ing deflated and deformed inward with the decrease
in inner pressure; and
a discharge cap having an opening and attached to
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neck of the container.

[0012] In this configuration, a pair of adhesive resin
strips is formed at both ends of the long axis of the body,
axisymmetrically on the central axis, by adhering the out-
er shell layer and the inner layer over the roughly entire
height of the container, and the width (La) of this adhesive
resin strips is set in the range of 0.8(1/4)(L-2D1) to 1.2
(1/4)(L-2D1), preferably at (1/4)(L-2D1), wherein D1 is
the length of the long axis in the cross-section of the body
(2); and L is the peripheral length in the cross-section of
the body.
[0013] The discharge cap is provided with the first
check valve mechanism that prevents the back flow of
the content from the opening to the inner container and
also prevents the inflow of outside air. The outer container
is equipped with an outside air introduction mechanism
for introducing outside air into the interlaminar void be-
tween the outer shell layer and the inner layer, with the
outside air introduction mechanism being connected to
the second check valve mechanism, which has a function
to confine air within the void at the time of squeeze.
[0014] In the invention of Claim 1, the pouring vessel
is squeezed to discharge the content. When the squeeze
is stopped and the pressure is released, the outer con-
tainer begins restoring its original shape because of its
resilient, restoring force. At the same time, the first check
valve mechanism provided in the discharge cap is in ac-
tion to stop the discharge of the content and to prevent
the back flow of the content and the inflow of outside air
into the inner container. Since the inner container re-
mains deformed with the decrease in the volume of con-
tent, outside air is introduced into the void between the
outer shell layer and the inner layer through the air intro-
duction mechanism, and the outer container is restored
to its original shape.
[0015] If the pouring vessel is squeezed again in the
state in which the outer container has been restored to
its original shape, air in the void is pressurized by the
squeeze because the second check valve mechanism
seals the void. Thus, a pressure is applied on the inner
container to discharge the content further.
[0016] Since the first check valve mechanism prevents
the inflow of outside air into the inner container, there is
no airspace in the inner container. The content is thus
always located in front of the opening. No matter what
position the pouring vessel takes when it is used, the
content can be discharged easily. It is also possible to
prevent the content from being decomposed or deterio-
rated caused by air oxidation.
[0017] With the formation of vertical adhesive resin
strips, a pair of unadhering portions of the inner layer
(hereinafter referred to as unadhering inner layers) is also
formed. As the pouring vessel is squeezed and the con-
tent is discharged, these unadhering inner layers are de-
formed. This deformation proceeds in the following man-
ner. When the deformation is observed on the cross-sec-
tion of the body in the drawing having the vertical long

axis, the right and left unadhering inner layers deform
first at their central portion in the flattening direction. As
the deformation further proceeds, the right and left un-
adhering inner layers come in contact with each other
roughly on the long axis. This portion of contact extends
toward the adhesive resin strips disposed at both ends
of the long axis. Ideally, the inner container is deflated
axisymmetrically on both of the long and short axes.
[0018] As the content is further discharged, the inner
container continues its deflationary deformation until
there remains little content in the inner container. At that
time, the portion of contact extends over the entire long
axis, and the inner container is almost completely in a
flat state on the cross-section. If under this condition, the
length of the unadhering inner layers is set at a sum of
the length of the long axis and the width of each adhesive
resin strip on the cross-section of the body, or more spe-
cifically, if the width of each adhesive resin strip is set at
a length equal to (1/4)(L-2D1), then the inner container
becomes almost completely flat as soon as discharge of
the content is completed.
[0019] However, depending on the condition of use,
the unadhering inner layers are not deflated axisymmet-
rically on both the long and short axes, but something
asymmetric or partially loose may occur, and deflationary
deformation cannot lead the inner container to become
completely flat. In such a case, it is preferred to set the
width of the adhesive resin strips at a value slightly less
than (1/4)(L-2D1).
[0020] If the content has high viscosity, it may be pre-
ferred in some cases to set the width of the adhesive
resin strips at a value slightly wider than (1/4)(L-2D1) so
as to secure a larger flow path than usual and to maintain
a smooth content-discharging operation.
[0021] Various tests were conducted under the above-
described conditions and for the purposes of use. It has
been found that a width in the range of 0.8(1/4)(L-2D1)
to 1.2(1/4)(L-2D1) gives good results that only quite a
small amount of the content remains in the inner contain-
er after the use and that the discharging operation can
be smooth to the last moment of squeeze.
[0022] If the width of the adhesive resin strips is set at
a value wider than 1.2(1/4)(L-2D1), the deformable por-
tion practically disappears in the state in which a fair
amount of the content has remained still in the inner con-
tainer, because of a dimensional limitation on the cross-
sectional length of the unadhering inner layers. In this
case, the unadhering inner layers on both sides of the
adhesive resin strips are so stretched at four ends of the
adhesive resin strips in the width direction (hereinafter
referred to as strip ends) that it is difficult to deflate and
deform these layers any more. In this state, no matter
how the outer container is squeezed, it is hard to dis-
charge the content.
[0023] If the width of the adhesive resin strips is set at
a value narrower than 0.8(1/4)(L-2D1), the unadhering
inner layers have a larger cross-sectional length than
necessary. Even if a considerable amount of content still
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remains in the entire inner container, there is a fear that
the cross-sectional shape of the inner container almost
blocks the flow path at a place where the content tends
to get smaller, depending on the conditions of discharge
from, or of storage in, the vessel. In this state, smooth
discharge of the content is no longer possible.
[0024] The means of carrying out the invention of
Claim 2 exists in the configuration that, in the invention
of Claim 1, the body has a circular cross-section in which
the length of the long axis is made equal to that of the
short axis.
[0025] Due to the configuration of Claim 2, the residual
amount of the content can be reduced in the vessel hav-
ing the body of a circular cross-section, while steadily
maintaining favorable discharging operation. It is also
possible to discharge more content in a single squeeze
from the vessel with a circular cross-section than from
the vessel with an elliptical cross-section, because each
stroke of squeeze deformation can be enlarged for dis-
charging the content.
[0026] The means of carrying out the invention of
Claim 3 has the following configuration. The pouring ves-
sel comprises:

a blow-molded, bottle-like container consisting of an
outer shell layer and an inner layer, which are peela-
bly laminated together, and having a body of a cross-
sectional shape in which an assumed symmetrical
long axis and a symmetrical short axis are orthogonal
with each other, said body comprising an outer shell
layer that forms an outer container, which has the
flexibility to make this container squeezable and re-
coverable to its original shape, and said body also
comprising an inner layer that forms an inner con-
tainer for receiving its content inside and capable of
being deflated and deformed inward with the de-
crease in inner pressure; and
a discharge cap having an opening and attached to
neck of the container.

[0027] In this configuration, a pair of adhesive resin
strips is formed at both ends of the long axis of the body,
axisymmetrically on the central axis, by adhering the out-
er shell layer and the inner layer over the roughly entire
height of the container, with each strip being divided by
the long axis into right and left parts having different
lengths in the width direction.
[0028] The discharge cap is provided at the opening
with the first check valve mechanism that prevents the
back flow of the content to the inner container and also
prevents the inflow of outside air. The outer container is
equipped with an outside air introduction mechanism for
introducing outside air into the interlaminar void between
the outer shell layer and the inner layer, with the outside
air introduction mechanism being connected to the sec-
ond check valve mechanism, which has a function to con-
fine air within the void at the time of squeeze.
[0029] In the invention of Claim 3, the pouring vessel

is squeezed to discharge the content. When the squeeze
is stopped and the pressure onto the body is released,
the outer container begins restoring its original shape
because of its resilient, restoring force. At the same time,
the first check valve mechanism provided in the dis-
charge cap is in action to stop the discharge of the content
and to prevent the back flow of the content and the inflow
of outside air into the inner container. Since the inner
container remains deformed with the decrease in the vol-
ume of content, outside air is introduced into the void
between the outer shell layer and the inner layer through
the air introduction mechanism, and the outer container
is restored to its original shape.
[0030] If the pouring vessel is squeezed again in the
state in which the outer container has been restored to
its original shape, air in the void is pressurized by the
squeeze because the second check valve mechanism
seals the void. Thus, a pressure is applied on the inner
container to discharge the content further.
[0031] Since the first check valve mechanism prevents
the inflow of outside air into the inner container, there is
no airspace in the inner container. The content is thus
always located in front of the opening. No matter what
position the pouring vessel takes when it is used, the
content can be discharged easily. It is also possible to
prevent the content from being decomposed or deterio-
rated caused by air oxidation.
[0032] With the formation of vertical adhesive resin
strips, a pair of unadhering inner layers is also formed.
As the pouring vessel is squeezed and the content is
discharged, these unadhering inner layers are deformed.
This deformation proceeds in the following manner.
When the deformation is observed on the cross-section
of the body in the drawing having the vertical long axis,
the right and left unadhering inner layers depressingly
deform first at their central portions. As the deformation
further proceeds, the right and left unadhering inner lay-
ers come in contact with, and push themselves against,
each other roughly on the long axis. The deflationary de-
formation proceeds in such a way that this portion of con-
tact extends toward the adhesive resin strips disposed
at both ends of the long axis.
[0033] As the content is further discharged and defla-
tionary deformation goes on, the deformable portion
practically disappears because of a dimensional limita-
tion on the cross-sectional length of the unadhering inner
layers. If the right and left parts of the adhesive resin
strips divided by the long axis have the same width, the
inner container to be deflated is born at four strip ends
of these adhesive resin strips so that it is difficult to deflate
and deform the unadhering inner layers any more. In this
state, no matter how the outer container is squeezed, it
is hard to discharge the content.
[0034] In this invention, however, the right and left
parts divided by the long axis have different lengths in
the width direction. Even if the deflationary deformation
proceeds in the same way, the shorter part of each ad-
hesive resin strip allows for more deflationary deforma-
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tion than the longer part does. Therefore, these strip ends
put no obstacle in the process of deflationary deforma-
tion.
[0035] Near the ends of longer parts of the adhesive
resin strips divided in two parts by the long axis, the de-
formable portion practically disappears because of a di-
mensional limitation on the cross-sectional length of the
unadhering inner layers. The pressure caused by the
squeeze is held at these ends. On the other hand, there
still is dimensional extra space near the ends of the short-
er parts of the adhesive resin strips. The content can be
discharged until no deflationary deformation is possible
on the sides of the shorter parts of the adhesive resin
strips. Thus, the remaining content can be minimized to
a large extent.
[0036] The means of carrying out the invention of
Claim 4 exists in the configuration that, in the invention
of Claim 3, the body has an elliptic cross-section.
[0037] As the cross-sectional shapes in which the as-
sumed symmetrical long axis and the symmetrical short
axis are orthogonal with each other, there are ellipse,
ellipsoid, and flat diamond. In the case of an elliptic
shape, the diameter changes gradually from the direction
of long axis to the direction of short axis, without giving
any bending point to the circumference. It is possible,
therefore, to proceed with the deflationary deformation
of the unadhering inner layers much more stably and to
blow-mold the inner container easily.
[0038] Means of carrying out the invention of Claim 5
includes the invention of Claim 3 or 4, and also comprises
that each adhesive resin strip is divided by the long axis
into the right and left parts, which have widths at a ratio
in the range of 10:1 to 10:6.
[0039] The above configuration of Claim 5 allows for
most efficient discharge operations and minimizes the
remaining volume of content. If this ratio of right to left
part came close to the symmetrical state, or if the ratio
were at 10:6 or more, then the effect of asymmetry would
not work remarkably. If the ratio were 10:1 or less, the
deflationary deformation of the unadhering inner layers
would not go on smoothly.

Brief Description of the Drawings

[0040]

Fig. 1 is a side elevational view showing the pouring
vessel in the first embodiment of this invention, with
the right half being illustrated in longitudinal section.
Fig. 2 is a cross-sectional plan view, taken from the
line A-A, of the first embodiment shown in Fig. 1.
Fig. 3 is a partially enlarged side elevational view
showing the first embodiment of Fig. 1, with the right
half being illustrated in longitudinal section.
Fig. 4 is a front elevational view showing an example
of parison to be blow-molded into the container of
the pouring vessel in the first embodiment of this
invention.

Fig. 5 is a cross-sectional plan view, taken from the
line B-B, of an example of the parison shown in Fig. 4.
Fig. 6 is an explanatory drawing that shows the trend
in the deformation of the inner container in the first
embodiment of the pouring vessel of this invention
illustrated in the cross-sectional plan view of Fig. 2.
Fig. 7 is explanatory drawings that show how the
inner container is deformed when the adhesive resin
strips have large, middle, and small widths, as illus-
trated in the cross-sectional plan view of Fig. 2.
Fig. 8 is a side elevational view showing the pouring
vessel in the second embodiment of this invention,
with the right half being illustrated in longitudinal sec-
tion.
Fig. 9 is a cross-sectional plan view, taken from the
line A-A, of the container in the second embodiment
shown in Fig. 8.
Fig. 10 is a partially enlarged side elevational view
showing the second embodiment of Fig. 8, with the
right half being illustrated in longitudinal section.
Fig. 11 is a front elevational view showing an exam-
ple of parison to be blow-molded into the pouring
vessel in the second embodiment of this invention.
Fig. 12 is a cross-sectional plan view, taken from the
line B-B, of an example of parison shown in Fig. 11.
Fig. 13 is an explanatory drawing of the pouring ves-
sel in the second embodiment of this invention, with
partial longitudinal section illustrating the deflation-
ary deformation of the inner container.
Fig. 14 is an explanatory drawing showing the trend
in the deformation of the inner container in the sec-
ond embodiment of the pouring vessel of this inven-
tion, as illustrated in the cross-sectional plan view of
Fig. 9.

[0041] Like Fig. 14, Fig. 15 is also an explanatory draw-
ing showing the trend in the deformation of the inner con-
tainer in a example compared to the second embodiment
of the pouring vessel of this invention.

Preferred Embodiments

[0042] This invention is further described with respect
to preferred embodiments, now referring to the drawings.
Figs. 1-6 show the first embodiment of the pouring vessel
according to this invention. The container 1 comprises
an outer shell layer 5 of a low-density polyethylene resin,
an inner layer 6 of a nylon resin that has no compatibility
with the low-density polyethylene resin, and adhesive
resin strips 9 of an adhesive resin that has full adhesive-
ness with both of the low-density polyethylene and the
nylon.
[0043] The bottle-like container 1 comprises the bot-
tom 4, the body 2 having an elliptical cross-section and
connected to the bottom 4, and the cylindrical neck 3
disposed on the upper end of the body 2 and having
screw thread notched around the outer surface of the
neck 3.
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[0044] The container has a height of 160 mm. The body
2 has an elliptic cross-section in which the long axis has
a length of 70 mm and the short axis has a length of 40
mm (in the bore diameters for both axes).
[0045] The outer shell layer 5 and the inner layer 6,
which make up the container 1, are laminated peelably
except for the portions adhered and fixed with the adhe-
sive resin strips 9. The outer shell layer 5 forms the outer
container 12 having a sufficient mechanical strength and
the flexibility to make this container squeezable and re-
coverable to its original shape. Laid inside the outer con-
tainer 12, the inner layer 6 forms an inner container 13
that is thin enough to be fully deflated.
[0046] Fig. 2 shows a cross-sectional plan view of the
body 2. A pair of adhesive resin strips 9 is disposed at
positions opposite to each other at both ends of the long
axis 10 in the elliptical cross-section of the body 2, ax-
isymmetrically on the central axis, and extends vertically
over the entire height of the container 1, to adhere and
fix the outer shell layer 5 and the inner layer 6. In this
embodiment, the body has a peripheral length, L, of 176
mm. The width of each adhesive resin strip is set at 9
mm, as calculated from (1/4)(L-2D1). The unadhering
inner layers have a length, Lna, of 79 mm.
[0047] As shown in Figs. 4 and 5, parison 15 is first
molded by extruding together an outer cylinder 17, an
inner cylinder 16 located inside the outer cylinder 17, and
a pair of adhesive resin strips 9 positioned axisymmetri-
cally on the central axis, with each strip 9 being sand-
wiched between the outer cylinder 17 and the inner cyl-
inder 16. This parison 15 is then blow-molded into the
container 1, by using a split mold for blow molding.
[0048] The cylindrical neck 3 has screw thread notched
on the outer wall and is provided with a pair of air intro-
duction ports 8a as a part of the air introduction mecha-
nism 8. These ports 8a are disposed axisymmetrically
on the central axis of the container 1 at positions of 90
degrees from the adhesive resin strips 9 (See Fig. 3).
[0049] The discharge cap 20 comprises a main cap
portion 21 and a discharge cylinder 27. The main cap
portion 21 has a top surface through which an opening
23 is provided at the center and has screw thread notched
on the inner wall to screw together with the neck 3 of the
container 1. The discharge cylinder 27 is disposed on
the top surface of the main cap portion 21, and stands
upright on the edge of the opening 23. The content is
discharged outside from the discharge port 22 at the up-
per end of the discharge cylinder 27. Cover cap 29 covers
the discharge port 22.
[0050] The discharge cap 20 is screwed on the neck
3 of the container 1. It comprises a seal guide 28, which
hangs down from under the top surface of the main cap
portion 21, and also a sealing portion 24, which is dis-
posed at the lower end of the inner wall of the main cap
portion 21. The discharge cap 20 is tightly fitted around
the container 1 as the seal guide 28 and the sealing por-
tion 24 are in tight contact with the upper end of the inner
wall and the lower end of the outer wall, respectively, of

the neck 3 of the container 1.
[0051] The discharge cap 20 is provided with the first
check valve mechanism 25 including the first check valve
25a at the opening 23 of the main cap portion 21. This
valve usually has a checking function to close the opening
23 and to prevent outside air from coming in the inner
container 13. When the container 1 is squeezed to dis-
charge the content 7, the valve acts to open the opening
23 due to the inner pressure of the inner container 13.
[0052] In addition, the discharge cap 20 is provided
with the second check valve mechanism 26 comprising
the second check valve 26a at places opposite to the air
introduction ports 8a disposed in the neck 3. This second
check valve 26a has a function to open the ports 8a and
introduce air into the void 6d between the outer shell layer
5 and the inner layer 6 through the air introduction ports
8a if the air in the void 6d between the outer container
12 and the inner container 13 has a lower pressure than
outside air. On the other hand, if the air in the void 6d
has a pressure equal to outside air pressure, the check
valve 26a performs the check function to close the ports
8a and prevent air from escaping outside.
[0053] The pouring vessel in the above-described em-
bodiment of this invention is further described for its state
of use. When the pouring vessel in the above-described
configuration is used, the container 1 is squeezed at first,
and this squeeze closes the second check valve 26a.
The pressure rises in the inner container 13, which con-
tains the content 7, and opens the first check valve 25a.
As a result, the content 7 is discharged outside through
the discharge port 22 at the tip of discharge cap 20. The
inner container 13 deflates and deforms in response to
a decrease in the volume of the content 7.
[0054] Then, when the squeeze of the container 1 is
stopped to release the pressure applied onto the body
2, the outer container 12 begins restoring its original
shape because of its resilient, restoring force, and the air
in the void between the outer container 12 and the inner
container 13 has a reduced pressure. As a result, the
pressure inside the inner container 13 returns to atmos-
pheric pressure, and the first check valve 25a closes,
thus allowing the discharge of the content 7 to come to
a halt.
[0055] As the recovery to the original shape of the outer
container 12 goes on, the inner container 13 remains
deflated because the first check valve 25a is at the closed
position, and the pressure of air in the void 6d becomes
lower than outside air pressure. Then, the second check
valve 26a opens, and outside air is sucked into the void
6d between the outer shell layer 5 and the inner layer 6
through the air introduction ports 8a, while letting the de-
tachment proceed between these layers, until the outer
container 12 is restored to its original shape and the air
between the outer container 12 and the inner container
13 has a pressure equal to outside air pressure. With the
completion of this suction, the second check valve 26a
closes.
[0056] When the container 1 is squeezed again, the
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increased pressure caused by the squeeze is transmitted
to the inner container by way of air between the outer
container 12 and the inner container 13 since the second
check valve 26a remains closed. Then, the pressure rises
within the inner container 13, the first check valve 25a
opens, and the content 7 is discharged from the dis-
charge port 22. The inner container 13 is further deflated
with the decrease in the volume of the content 7.
[0057] Each time when the squeeze of the container
1 is stopped to release the pressure applied onto the
body 2, a new round of the above-described operation
is ready to be repeated. The content 7 is thus discharged
again and again by repeating the squeeze operations
until little content 7 remains in the inner container 13.
[0058] Fig. 6 is a cross-sectional plan view of the body
2 of the pouring vessel in the first embodiment of this
invention. It is an explanatory drawing that shows the
trend in the deformation of the inner container 13 (or the
inner layers 6). Fig. 7 includes cross-sectional plan views
of the body 2, in which the adhesive resin strips 9 have
large, middle, and small widths, La. Each of the drawings
also shows a pattern of deformation for the inner con-
tainer 13 (or the inner layers 6).
[0059] The cross-sectional plan view of Fig. 6 shows
an ideal progress in the deflationary deformation of the
unadhering inner layers 6a and 6b, as observed with the
discharge of the content 7. The unadhering inner layers
6a and 6b exist divided in the right and left layers by the
adhesive resin strips 9. These layers 6a and 6b start be-
ing deflated and deformed from the central parts 6a1 and
6b1 toward each other in the flattening direction. As the
deformation proceeds, the layers come in contact on the
long axis 10. With further progress in the deflationary
deformation, this portion of contact 6c extends along the
long axis 10 toward the respective positions of the adhe-
sive resin strips 9.
[0060] In this state, the flow paths 7a are secured near
the adhesive resin strips 9. When the content 7 is further
discharged and little remains in the inner container 13,
the portion of contact 6c extends over the entire long axis
10, and the inner container 13 shows an almost com-
pletely flattened state, as seen in Fig. 7(a).
[0061] If the width, La, of the adhesive resin strips 9
were set at too wide a value, such as La>1.2(1/4)(L-2D1),
then the deformable portions of unadhering inner layers
6a and 6b would practically disappear because of a di-
mensional limitation on the length, Lna. In such a case,
the unadhering inner layers 6a and 6b on both sides of
the adhesive resin strips are so stretched at four strip
ends, 9a1, 9a2, 9b1, and 9b2, that it is difficult to deflate
and deform these unadhering layers 6a and 6b any more.
Under this condition, no matter how the outer container
12 is squeezed with hands, it is hard to discharge the
content 7, as seen in Fig. 7(b).
[0062] If, on the other hand, the width, La, of the ad-
hesive resin strips 9 were set at too narrow a value, such
as La<0.8(1/4)(L-2D1), then the cross-sectional length,
Lna, of the unadhering inner layers 6a and 6b would be-

come larger than necessary. Even if a considerable
amount of content still remains in the entire inner con-
tainer, there is a fear that the cross-sectional shape of
the inner container 13 may almost block the flow path at
a place where the content tends to get smaller, depending
on the conditions of use, as seen in Fig. 7(c).
[0063] Figs. 8-14 show the second embodiment of the
pouring vessel according to this invention. The container
1 comprises an outer shell layer 5 of a low-density poly-
ethylene resin, an inner layer 6 of a nylon resin that has
no compatibility with the low-density polyethylene resin,
and adhesive resin strips 9 of an adhesive resin that has
full adhesiveness with both of the low-density polyethyl-
ene and the nylon.
[0064] The container 1 has a totally bottle-like shape
and comprises the bottom 4, the body 2 having an ellip-
tical cross-section and connected to the bottom 4, and
the cylindrical neck 3 disposed on the upper end of the
body 2.
[0065] The container 1 has a height of 160 mm. The
body 2 has an elliptic cross-section, which comprises the
long axis with a length of 70 mm and the short axis with
a length of 40 mm (See Fig. 9).
[0066] The outer shell layer 5 and the inner layer 6,
which make up the container 1, are laminated peelably
except for the portions adhered and fixed with the adhe-
sive resin strips 9. The outer shell layer 5 forms the outer
container 12 having a sufficient mechanical strength and
the flexibility to make this container squeezable and re-
coverable to its original shape. Laid inside the outer con-
tainer 12, the inner layer 6 forms an inner container 13
that is thin enough to be fully deflated.
[0067] Fig. 9 shows a cross-sectional plan view of the
body 2. A pair of adhesive resin strips 9 is disposed at
positions opposite to each other at both ends of the as-
sumed long axis 10 in the elliptical cross-section of the
body 2, axisymmetrically on the central axis, and extends
vertically over the entire height of the container 1, to ad-
here and fix the outer shell layer 5 and the inner layer 6.
Each strip 9 is divided by the long axis 10 into right and
left parts having different lengths (W1 and W2) in the
width direction. In this embodiment, the entire width of
each adhesive resin strip is set at 14 mm, and is divided
into the right and left parts (W1 and W2) at a ratio of 10:4.
[0068] As shown in Figs. 11 and 12, parison 15 is first
molded by extruding together an outer cylinder 17, an
inner cylinder 16 located inside the outer cylinder 17, and
a pair of adhesive resin strips 9 positioned axisymmetri-
cally on the central axis, with each strip 9 being sand-
wiched between the outer cylinder 17 and the inner cyl-
inder 16. This parison 15 is then blow-molded into the
container 1, by using a mold for blow molding.
[0069] The cylindrical neck 3 has screw thread notched
on the outer wall and is provided with a pair of air intro-
duction ports 8a as a part of the air introduction mecha-
nism 8. These ports 8a are disposed axisymmetrically
on the central axis of the body 2 at positions of 90 degrees
from the adhesive resin strips 9 (See Fig. 10).
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[0070] The discharge cap 20 comprises a main cap
portion 21 and a discharge cylinder 27. The main cap
portion 21 has a top surface through which an opening
23 is provided at the center and has screw thread notched
on the inner wall to screw together with the neck 3 of the
container 1. The discharge cylinder 27 is disposed on
the top surface of the main cap portion 21, and stands
upright on the edge of the opening 23. The content is
discharged outside from the discharge port 22 at the up-
per end of the discharge cylinder 27. Cover cap 29 covers
the discharge port 22.
[0071] The discharge cap 20 is screwed on the neck
3 of the container 1. It comprises a seal guide 28, which
hangs down from under the top surface of the main cap
portion 21, and also a sealing portion 24, which is dis-
posed at the lower end of the inner wall of the main cap
portion 21. The discharge cap 20 seals the tight fitting
around the container 1 as the seal guide 28 and the seal-
ing portion 24 are in tight contact with the upper end of
the inner wall and the lower end of the outer wall, respec-
tively, of the neck 3 of the container 1.
[0072] The discharge cap 20 is provided with the first
check valve mechanism 25 including the first check valve
25a. This valve usually has a checking function to close
the opening 23 and to prevent outside air from coming
in the inner container 13. When the container 1 is
squeezed to discharge the content 7, the valve acts to
open the opening 23 due to the inner pressure of the
inner container 13.
[0073] In addition, the discharge cap 20 is provided
with the second check valve mechanism 26 comprising
the second check valve 26a at places opposite to the air
introduction ports 8a disposed in the neck 3. This second
check valve 26a has a function to open the ports 8a and
introduce air into the void 6d between the outer shell layer
5 and the inner layer 6 through the air introduction ports
8a if the air in the void 6d between the outer container
12 and the inner container 13 has a lower pressure than
outside air. On the other hand, if the air in the void 6d
has a pressure equal to, or higher than, the outside air
pressure, the check valve 26a performs the check func-
tion to close the ports 8a and prevent air from escaping
outside.
[0074] The pouring vessel in the above-described em-
bodiment of this invention is further described for its state
of use, while referring to the drawings. When the pouring
vessel in the above-described configuration is used, the
body 2 of the container 1 is squeezed at first, and the
second check valve 26a is kept in the closed state during
this squeeze. The pressure rises in the inner container
13, and opens the first check valve 25a that has been in
the closed state. As a result, the content 7 is discharged
outside through the discharge port 22 at the tip of dis-
charge cap 20. The inner container 13 deflates and de-
forms in response to a decrease in the volume of the
content 7.
[0075] Then, when the squeeze of the body 2 is
stopped to release the pressure applied onto the inner

container 1, the outer container 12 begins restoring its
original shape because of its resilient, restoring force,
and the air in the void between the outer container 12
and the inner container 13 has a reduced pressure. As
a result, the pressure inside the inner container 13 returns
to atmospheric pressure, and the first check valve 25a
closes, thus allowing the discharge of the content 7 to
come to a halt. The inner container 13 remains deflated.
Then, the second check valve 26a opens, and outside
air is sucked into the void 6d between the outer shell
layer 5 and the inner layer 6 through the air introduction
ports 8a. The outer container 12 is restored to its original
shape, while letting the detachment proceeds between
these layers until the air between the outer container 12
and the inner container 13 has a pressure equal to out-
side air pressure. With the completion of this suction, the
second check valve 26a closes.
[0076] When the container 1 is squeezed again, the
increased pressure caused by the squeeze is transmitted
to the inner container by way of air between the outer
container 12 and the inner container 13 since the second
check valve 26a remains closed. Then, the pressure rises
within the inner container 13, the first check valve 25a
opens, and the content 7 is discharged from the dis-
charge port 22. The inner container 13 is further deflated
with the decrease in the volume of the content 7.
[0077] Each time when the squeeze of the container
1 is stopped to release the pressure applied onto the
body 2 of the container 1, a similar process takes place
as described above. A new round of the above-described
operation is ready to be repeated. The content 7 is thus
discharged again and again by repeating the squeeze
operations. Eventually, almost entire volume is dis-
charged except for quite a small volume remaining in the
inner container 13.
[0078] Fig. 13 is an explanatory drawing of the pouring
vessel in the second embodiment of this invention, with
partial longitudinal section illustrating the deflationary de-
formation of the inner container 13. Since the outer con-
tainer 12 and the inner container 13 are adhered to each
other by the adhesive resin strips 9, the inner container
13 shows no shrinking deformation in the height direction.
The content 7 stays in the lower portion because of its
weight, and the deflationary deformation takes place
mainly in the upper portion.
[0079] Fig. 14 is a cross-sectional plan view of the body
2 of the pouring vessel in the second embodiment of this
invention. It is an explanatory drawing that shows the
trend in the deformation of the inner container 13 (or the
inner layers 6).
[0080] Fig. 15 is cross-sectional plan view of the body
2 similar to Fig. 14, but in this comparative example, the
adhesive resin strips 9 are disposed symmetrically on
the long axis 10 of the ellipse, i.e., at positions where
W1=W2. It is an explanatory drawing showing the trend
in the deformation of the inner container 13 (or the inner
layers 6). Except for the positions of these adhesive resin
strips 9, other parts of the configuration are similar to the
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second embodiment of this invention.
[0081] The unadhering inner layers 6a and 6b exist
divided in the right and left layers by the adhesive resin
strips 9. These layers 6a and 6b start being deflated and
deformed from the central parts 6a1 and 6b1 toward each
other in the flattening direction. As the deformation pro-
ceeds, the layers come in contact on the long axis 10 to
form a portion of contact 6c. When the content 7 is further
discharged and the inner container 13 is continuously
deflated and deformed, this portion of contact 6c extends
along the long axis 10 toward the respective positions of
the adhesive resin strips 9.
[0082] As the content 7 is further discharged and the
inner container 13 continues its deflationary deformation,
there remains little deformable portion because of a di-
mensional limitation on the unadhering inner layers 6a
and 6b. In the comparative example, the unadhering in-
ner layers 6a and 6b on both sides of the adhesive resin
strips 9 are so stretched at four strip ends, 9a1, 9a2, 9b1,
and 9b2, that it is difficult to deflate and deform these
unadhering layers 6a and 6b any more. Under this con-
dition, no matter how the outer container 12 is squeezed
with hands, it is hard to discharge the content 7, as seen
in Fig. 15.
[0083] On the other hand, if the adhesive resin strips
9 are disposed asymmetrically, as in the second embod-
iment of this invention, asymmetry in the right and left
parts of the unadhering inner layers 6a and 6b becomes
marked near the four strip ends, 9a1, 9a2, 9b1, and 9b2,
of the adhesive resin strips 9 with the progress in the
deformation.
[0084] The deformable portion practically disappears
because of a dimensional limitation on the cross-section-
al length of the unadhering inner layers 6a and 6b near
the strip ends, 9a1 and 9b2, on the sides of longer parts
(the W1 sides) of the adhesive resin strips 9 divided by
the long axis. The pressure caused by the squeeze is
held at these ends. On the other hand, there still is di-
mensional extra space near the strip ends, 9a2 and 9b1,
on the sides of the shorter parts (the W2 sides) of the
adhering inner layers 6a and 6b. Because of this asym-
metry, the squeeze operation allows for further deforma-
tion with the decrease in the volume of the content. As a
result, the remaining content can be minimized to a large
extent (See Fig. 14).
[0085] If the width of the adhesive resin strips 9 can
be set at a proper level, it is possible to secure the flow
path 7a over the entire height of the pouring vessel until
the content 7 is discharged to the limit.

Effects of the Invention

[0086] This invention in the above-described configu-
ration has the following effects:

The pouring vessel of squeezable type in the inven-
tion of Claims 1 and 2 allows for smooth discharge
operation to the last moment of squeeze untill little

content to remain in the inner container after use by
setting the width of the adhesive resin strips at a
proper range, wherein said adhesive resin strips are
disposed to control the form of the inner container in
the direction of height at the time of deflationary de-
formation and to secure the flow path for the content.

The pouring vessel of squeezable type having an elliptic
body in the invention of Claims 3 to 5 allows for smooth
discharge operation to the last moment of squeeze untill
little content to remain in the inner container after use,
by setting the width of the adhesive resin strips in such
a way that each strip is divided by the assumed long axis
into the right and left parts having different lengths in the
width direction, wherein said adhesive resin strips are
disposed to control the form of the inner container in the
direction of height at the time of deflationary deformation
and to secure the flow path for the content.

Claims

1. A pouring vessel comprising:

a blow-molded, bottle-like container (1) consist-
ing of an outer shell layer (5) and an inner layer
(6), which are peelably laminated together, and
having a body (2) of a cross-sectional shape in
which an assumed symmetrical long axis (10)
and a symmetrical short axis (11) are orthogonal
with each other, said outer shell layer (5) forming
an outer container (12), which has the flexibility
to make this container squeezable and recover-
able to its original shape, and said inner layer
(6) forming an inner container (13) for receiving
its content (7) inside and capable of being de-
flated and deformed inward with the decrease
in inner pressure; and
a discharge cap (20) having an opening (23) and
attached to neck (3) of the container (1);

wherein a pair of vertical adhesive resin strips (9) is
formed at both ends of the long axis (10) of the body
(2), axisymmetrically on the central axis, by adhering
the outer shell layer (5) and the inner layer (6) over
the roughly entire height of the container (1), with
each strip (9) being divided by the long axis (10) into
right and left parts having different lengths in the
width direction;
wherein said discharge cap (20) is provided at the
opening (23) with the first check valve mechanism
(25) that prevents the back flow of the content (7) to
the inner container (13) and also prevents the inflow
of outside air; and
wherein the outer container (12) is equipped with an
outside air introduction mechanism (8) for introduc-
ing outside air into the interlaminar void (6d) between
the outer shell layer (5) and the inner layer (6), with
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the outside air introduction mechanism (8) being
connected to the second check valve mechanism
(26), which has a function to confine air within the
void (6d) at the time of squeeze.

2. The pouring vessel according to Claim 1, wherein
the body (2) has an elliptic shape in the cross-sec-
tional plan view.

3. The pouring vessel according to Claim 1 or 2, where-
in each strip (9) is divided by the long axis (10) into
the right and left parts having different widths (W1
and W2) at a ratio in the range of 10:1 to 10:6.
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