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(57) Abstract: A large container made of synthetic resin, and
comprising a neck (1) and a body (2); said body having a sub-
stantially rectangular cross section, and including an upper body
(11) and a lower body (12); said upper body (11) containing a
center of gravity of the container when filled with liquid; said
upper body (11) having a waist (13) section containing the cen-
ter of gravity; said waist section (13) having a grip (14), said grip
(14) being not adapted to absorb a negative pressure in the con-
tainer; at least one surface of said lower body including a vacuum
panel (16, 26). A large container made of synthetic resin, and
comprising a neck (51) and a body (12); said body (12) having
a substantially rectangular cross section, and including an upper
body (61) and alower body (62); said upper body (61) containing
a center of gravity of the container when filled with liquid; said
upper body (61) having a rib (65) containing the center of grav-
ity; said rib (65) being not adapted to absorb a negative pressure
in the container; at least one surface of said lower body including
a vacuum panel (66, 67).
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SPECIFICATION

LARGE BOTTLE-SHAPED CONTAINER
HAVING SUBSTANTIALLY RECTANGULAR CROSS SECTION

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to a large bottle-shaped container having a
substantially rectangular cross section. More particularly, the preseni invention
relates to a bottle-shaped container that does not need to absorb a reduced internal
pressure in the container by a grip thereof, and that has an improved rigidity for
the entire container.

Related Backgxound Axt

So-called 64-ounce containers (having a weight capacity of about 1.8kg
and a volume capacity of about 1.8 liters) and other large containers (bottles) in the
U. S. market show a shift from those having a substantially circular cross section
to those having a substantially rectangular cross section, from a viewpoint of easy
handling on a route of delivery and in a shop. |

U.S. Patent No. 6,575,321 discloses a bottle-shaped contajner having a
neck, a body portion including a top portion and a bottom portion, and a bottom.
The body portion of the disclosed container is provided with a vacuum panel for
accomodating an internal force at the bottom portion, and with grip portion at the
top portion.

Meanwhile, it is sometimes impossible for a large bottles to absorb a
reduced internal pressure in the botfle only by means of vacuwm panels of the
bottom portion. For this reason, the bottle of the above cited U. S. Patent is so
devised that the grip acts as an auxiliaxry vacuum panel in order to reduce the
internal pressure that cannot be completely absorbed by the vacuum panels of the
bottom portion.
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However, since the grip acts as an auxiliary vacuum panel, the grip by
turn is forced to show a reduced rigidity. Additionally, the grip is deformed not
only by the internal pressure of the bottle but also by an external pressure of the
bottle (e.g., a force applied by thxe user when gripping the bottle). Then, there
arises a risk that the grip is permamncntly deformed and that an appearance of the
bottle is damaged as a result of permanent deformation. Still additionally, since the
vacuum panels inevitably show a large total surface area (particularly when a
further vacuum panel is formed in the top portion in addition to the vacuum panel
formed in the grip), such a large total surface area of the vacuum pane¢ls by tum
tostricts a design freedom of the bottle.

SUMMARY OF THE INVENTION

In view of the above described circumstances, it is therefore an object of
the present invention to provide a large bottle-shaped container having a
substantially rectangular cross section, which container shows an improved
property for absorbing a reduced internal pressure by the lower body, and does not
need to absorb the reduced internal pressure by the grip thereof, while showing an
improved rigidity as a whole. _

In the first aspect of the present invention, the above object is achieved
by providing a large container made of synthetic resin, and comprising a neck and
a body; said body having a substantially rectangular cross section, and including an
" upper body and a lower body; said upper body containing a center of gravity of the
container when filled with liquid; said upper body having a waist sectiom
containing the center of gravity; said waist section baving a grip, said grip being
not adapted to absorb a negative pressure in the container; at lcast onc surface of
said lower body including a vacuumn panel.

Preferably, said waist section has a height equal to about 20 to 40% of a
height of said upper body. Preferably, said waist section has a depth of 4 to 15mm
relating to the largest diameter of said upper body.

-2



WO 2005/100199 PCT/IB2005/001000

Preferably, said grip has a height not greater than about 33% of a height
of said upper body. Preferably said grip has & width equal to about 35 to 80%,
most preferably about 60 to 80%, of a width of a longer side of said upper body.
Preferably, said grip has a depth of about 5mm or less from a wall of said waist
section.

Preferably, said vacuum panel has an area equal to 30.6 to 48.6% of a
surface arca of said lower body. Preferably, said lower body has a substantially flat
‘label section, and said vacuum panel has &n area equal to about 39.3 to 62.4% of
an area of said labe] section.

Preferably, said pressure vacuumn panel has at least one transversal rib.
Preferably, said transversal xib has a width not smaller than 85.0% of a widih of
said vacuum panel.

| In the second aspect of the present invention, there is provided a large
container made of synthetic resin, and coxmprising a neck and a body; said body
having a substantially rectangular cross section, and including an upper body and a
lower body; said upper body containing a center of gravity of the container when
filled with liquid; sald upper body havings a rib containing the center of gravity;
said rib being not adapted to absorb a negative pressure in the container: at least
one surface of said lower body including a vacuum panel.

Said rib operates as a grip.

- Preferably, said rib has a height equal to about 2 to 10% of a height of
said upper body. Preferably, said 1ib has a depth of 2 to Smum relating to the largest
diameter of said upper body.

Preferably, said vacuum panel has an area equal to 23.3 to 42.0% of a
surface area of said lower body. Preferably, said lower body has a substantially flat
label section, and said vacuum panel has an area ¢qual to about 31.3 to 56.2% of
an area of said label section.

~ Preferably, sald vacuum panel has at least one transversal rib. Preferably,
said transversal rib has a width not smaller than 85.0% of a width of said vacuum
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panel.

According to the invention, it is not necessary to provide a grip capable
of absorbing the reduced internal pressure, at a portion (waist section or
circumferential 1ib. of the present inventiory) containing & center of gravity of the
container when filled with liquid, so as to easily grip the comtainer with high
rigidity. , .

Additionally, according to the imvention, the container has a vacuum
panel showing a large area, so that all he negative pressure gemerated in the
container is absorbed by the lower body, and the grip and the upper body are not
affected by negative pressure to improve the rigidity of the bottle.

Finally, the container according to the invention shows an improved
resilience particularly at the panel by forming a tramsversal rib in the vacuum
panel, so that it is possible to prevent permanent deformation from taking place,

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic front view ©f an embodiment of the first aspect of
the invention. :

FIG. 2 is a schematic lateral view of the embodiment of the first aspect
of the invention. '

FIG. 3 is a schematic plan view of the embodiment of the first aspect of
the invention. A

FIG. 4 is a schematic bottom view of the embodiment of the first aspect
of the invention. '

FIG. 5 is a schematic front view of the embodiment of the first aspect of
the invention same as that illustrated in FIG 1 except that the vacuum panels are
not formed on the shorter sides, and that the dimensions of some parts are shown.

FIG. 6 is a schematic lateral viewr of the embodiment of the first aspect
of the invention same as that illustrated in FIG 2 except that the vacuum panels are
not formed on the shorter sides, and that the dimensions of some parts are shown.
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FIG. 7 is a schematic front view of an embodiment of the second aspect
of the invention.

FIG. 8 is a schematic lateral view of the embodiment of the second
aspect of the invention.

FIG. 9 is a schematic plan view of the embodiment of the second aspect
of the invention.

FIG. 10 is a schematic bottom view of the embodiment of the second
aspect of the invention.

FIG. 11 is a schematic front view of the erabodirent of the second
aspect of the invention same as that illustrated in FIG 7 except that the vaccum
panels are not formed on the shorter sides, and that the dimensions of some parts
are shown.

FIG. 12 is a schematic lateral view of £he émbodiment of the second
aspect of the invention same as that illustrated in FIG 8 except that the vaccum
panels are not formed on the shorter sides.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, firstly a container in the first aspect of the present invention will be
described by referring to FIGS. 1-6.

FIGS. 1-6 illustrate a bottle-shaped contadiner according to the invention
which is a large 64-ounce bottle having a weight capacity of about 1.8kg and a
"~ volume capacity of about 1.8 liters). While the present invention is not limited to a
container having a volume capacity of 1.8 liters, it is particularly cffective for a
container having a volume capacity not smaller tham 1 liter. It is equally effective
for a container haviog a volume capacity of 2 liters or 3 liters. The bottle-shaped
container comprises a neck 1 and a body 2. The container is manufactured by
using a known synthetic resin material, which mmay typically be polyethylene
terephthalate.

The body 2 comprises an upper body 11 and a lower body 12. The body
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2 shows a substantially rectangular cross section, and hence has longer sides and
shorter sides.

The upper body 11 includes a narrowed wraist section 13 located at a
lower end thereof. The waist section 13 refers to a part showing a reduced
diameter. The waist section 13 includes a center of gravity of the container when
the container is filled with liquid. The waist section 3 is provided at the longer
sides thereof with respective grips 14. ’

In the cmbodiment illustrated in FIGS. 1-6, the "upper body” 11 means a
part of the container extending from a lower end of a meck ring 6 of the neck 1 to
a lower end of the waist section 13, whercas the lower body 12 means a part of the
container extending from the lower end of the waist section 13 to a grounding
surface of the container.

"The waist section 13 has a height which is equal to about 20 to 40% of a
height of the upper body 11. If the height of the waist section 13 is smaller than
20% of that of the upper body 11, it is not possible for each of the grips 14 to
have a height that allows a finger tip to be received thexe. If, on the other hand, the
height of the waist section 13 is greater than 40%, each of the grips 14 has a 100
large area, and hence would easily be deformed by the xeduced internal pressure of
the container or by an external pressure (particularly grasp by the user).

The waist section 13 has a depth of 4 to 15 mm relating to the largest
diameter of the upper body 11. If the depth is smallex than 4mm, the oppositely
disposed grips 14 are separated from ecach other too far (in a radial direction), and
it is difficult for the user to grasp and hold the container at the grips 14, If, on. the
other hand, the depth is greater than 15mm, the container shows a too small width
at the waist section 13 to consequently reduce the stremgth of the entire container.

As described above, the waist section 13 is provided at each of the
longer sides thereof with respective grips 14. Each of thie grips 14 is rigid, so that
the user may easily grip the container. In other words, each of the grips 14 does
not act as vacuum panel, or does not absorb the reduced internal pressure. To make
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the grip 14 rigid, an area of each of the grip sections 14 is made so small as to
only snugly receive a finger tip. Alternatively or additionally, the grip 14 may be
made to have a large wall thickness.

In order to reduce the area of the grip 14, the grip 14 is made to show a
height (the axial length of the container) not greater than about 33%% of the height
of the upper body 11. If the height of the grip 14 exceeds 33% of the height of the
- upper body 11, the grip 14 comes to show a too large area, so that it would be
casily deformed by the reduced internal pressure of the container or by the external
pressure. Note that the grip section 14 is made to show the height sreater than the
width of a finger tip, so that it can receive the finger tip.

A width (a length in a circumferential direction of the comtainer) of each
of the grips 14 is made equal to about 35 to 80% of the width of the upper body
11, most preferably 60 to 80%. If the width of the grip 14 is smaller than 35% of
the width of the upper body 11, it is not possible for the grip 14 to receive a finger
tip so that the user may not be able to grasp and hold the container at the grip 14.
If, on the other hand, the width of each of the grips 14 is greater than 80%, the

grip 14 has a too large arca and would be easily deformed by the reduced internal
| pressure of the container and the external pressure. Since the grip 14 is made to
have a small area as described above, the grip is not deformed even if the intcrnal
pressure is reduced.

Each of the grips 14 is made to have a depth of about Spam or less from
the wall surface of the waist section 13. In other words, each of the: grips 14 has a
bottom wall which is recessed from the wall surface of the waist section 13 by
about Smoa or less. If the depth excoeds Smm, a finger tip cannot reach to the
bottom wall of the grip 14, so that the user may not be able to stably grasp and
hold the container. Preferably, the grip 14 is made to have the depth. of about 2mm
or more. If the depth is Jess than 2mm, the finger tip hardly engages with the grip
14, so that the finger tip may casily slip away.

As described above, the upper body 11 does not absorb any npegative
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pressure that may be generated in the inside of the container. For this reason, a
vacuum panel having an area adapted to absorb the entire negative pressure is
formed on at least onc of the surfaces of the lower body 12. In the embodinaent of
FIGS. 1-4, two vacuum panels 16, 16 are formed respectively on tlie longer sides,
and two vacuum panels 26, 26 are formed respectively on the shorter sides of the
lower body 12.

‘ In the container illustrated in FIGS. 1-6, a first recessed narrow ribo 17 is
formed near an upper end of the lower body 12, and a second narrow recessed rib
18 is formed near a lower end of the lower body 12, to strengthen or reinfoxce the
container. At a portion from a lower end of the first recessed rib 17 to am upper
end of the sccond recessed xib 18, the surfaces of the container are substantially
flat, so that one or more than one labels may be applied to such portion, al¢hough
no label is shown in FIGS. 1-6. Such substantially flat portion between the lower
end of the first recessed rib 17 and the upper end of the second recessed rib> 18 is
referred to as label section 19.

It is well known that negative pressure is generated in a container when
liquid content of the container are cooled after filling the container with the heated
contents and closing the cap. Since the container is deformed by such negative
pressure, it is necessary to absorb the negative pressure in the container. According
to the present jnvention, the negative pressure is absorbed exclusively by the lower
body 12 of the container, Thus, the lower body 12 is provided with at least a
vacuum paﬁel 16 arranged on af leaset one of the surfaces thereof. In this case, it is
necessary to consider how to secure the strength of the container. Dimensions
(width, beight and area) of the vacuum panel 16 are determined according to a
necessary amount (capacity) of the negative pressure to be absorbed,

In the case of the container (having a waist section 13) as illustrated in
FIGS. 1-6, a total area of the vacuum panelé 16, 16 and 26, 26 is made equal to
30.6% to 48.6% of a surface area of the lower body 12 (except a grownding
surface). If the total area is less than 30.6%, the vacuum panels cannot sufficiently
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absorb the negative pressure, and hence the container would be deformmed. If, on
the other hand, the total arca exceeds 48.6%, the strength of the entite container
would be reduced.

In order to sccurc the strength of the container in addition to the above
described absorption of the negative pressure by only the lower body 122, the total
arca of the vacunm panels 16, 16 and 26, 26 is made equal to 39.3% to &62.4% of a
surface area of the label section 19 of the container (having a waist seckion 13) as
illustrated in FIGS. 1-6. The label section 19 is substantially flat as described
above, and hence it is deformed inwardly when the negative pressure is generated
in the inside of the container. In other words, the area of the vacuum panels 16
relative to the surface area of the label section 19 is also considered. If the total
area is less than 39.3%, they cannot sufficiently absorb the negative pressure, so
that the container would be deformed. If, on the other hand, the total area exceeds
62.4%, the strength of the entirc container would be reduced.

Bach of the vacuum panels 16, 16 is provided with one or more
transversal ribs 20 in order to restore the vacuum panel 16 if it is deformaed by the
negative pressure, and at the same time in order to strengthen the vacuum panel 16,
Similarly, each of the vacuum panels 26, 26 is provided with one or more
transversal ribs 20, because of the same reasop. In the case of the embodiment
illustrated in FIGS. 1-6, each of the vacuum panels 16, 16 is provided -with five
transversal ribs 20, and each of the vacunm panels 26, 26 is also provdided with
five transversal rxibs 30, although the present invention is by no mecams limited
thereto,

Each of the transversal ribs 20 preferably has a horizontal length not
smaller than 85.0% the width of the vacyum panel 16. Similarly, each of the
transversal ribs 30 preferably has a horizontal length not smaller than 85.0% of the
width of the vacuum panels 26. When the transversal ribs 20 and 30 are made to
have horizontal lengths respectively not smaller than 85.0% of the width of the
vacuum panels 16 and 26, each of the vacuum panels 16 and 26 shows a
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remarkably improved restoring force, and hence it is possible to effectively
strengthen the panels.

A total of axial lengths of the transversal ribs 20 (ox 30) is preferably
equal to 33 to 52% of the axial length of the corresponding vacuum panel 16 (or
26). If the total is less than 33%, the vacuum panel is not strengthened effectivelyr.
If, on the other hand, the total exceeds 52%, the amount of the absorption would
be too smail, ‘ , '

An area of each of the transversal ribs 20 (or 30) is preferably equal to
30 to 49% of the area of the corresponding vacuum panel 16 (or 26). If the arca s .
less than 30%, the vacuum panel is not strengthened effectively. If, on the other
hand, the arca cxceeds 49%, the amount of the absorption would be too small.

In the case of the illustrated embodiment, the upper body 11 is provided
with a plurality of projections 21 that extend in the axial direction of the containex,
While the projections 21 are formed to provide the container with an aesthetic
effect, they also serve as aunti-slip effect if the user holds the upper body 11 of thee
container.

FIGS. 5 and 6 show an example which is substantially same as thxe
example illustrated in FIGS. 1-4, except that the vacuum panel 26 is not formed on
the shorter sides of the lower body 12, While FIGS. 5 and 6 show dimensions of
some parts of the container, the present invention is by no means limited thereto.
In the example of FIGS. 5 and 6, the upper body 11 includes the waist section 13,
the upper body 11 shows a height of 111.21mm, the waist section 13 shows a
height of 28mm, and the lower body 12 shows a height of 137.34mm.

In line with the invention as illustrated in FIGS 1-6, the synthetic resim
container was prepared or formed. Note that the formed container has dimensioms
(particularly, the vacuum panel 26) that are not same as those illustrated in FIGS.
1-4 and 5-6.

* Circumferential length of the lower body 12: 353.8mm
* Height of the lower body 12: 137.34mm
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* Height of the label section 19: 107mm
* Surface area of the lower body 12: (353.8 x 137.34 =) 48590.9mm’

The container having the above listed dimensions showed a capacity ©f
64 ounces (about 1.8 liters). The internal pressure of the container is reduced when
the temperature of the contents is reduced from about 70 to 100° C to the rooms
temperature in a state where the cap is closed. The capacity necessary to absorb the
pressure reduction is at least 60ml, preferably not less than 80ml.

In order to absorb such capacity, vacuum panels 16, 16 and 26, 26 were
formed respectively on the longer sides and the shorter sides of the lower body 12.
* Each of the vacuum panels 16 on longer sides: 80mm (width) x 93mm (height)
* Each of the vacuum papels 26 on shorter sides: 53.2mm (width) x 82mm (height)

* Area of the panel 16 on cach longer side: 80mm (width) x 93mm (height) =
7440mm’ ’
* Total area of the panels 16, 16 on longer sides: 7440mm” x 2 = 14880nme”
* Area of the panel 26 on each shorter sides: 53.2mm (width) x 82mu (height)-
= 4362.4mm”
* Total area of the panels 26, 26 on shorter sides: 4362.4mw’* x 2 =
8724.8mm? .
* Total area of the panels 16, 16, 26, 26; 14880mm” + 8724.8mm’ = 23604.8mm™

Thus, the container of this example can absorb 60ml (preferably 80ml)y
by means of the vacuum panels having the total area of 23604.8mm’,

After opening the cap, the reduced pressure or the negative pressure in
the inside of the container is dissolved. In this case, the vacuum panels restore the
original profiles. In order to improve the restoration, each of the panels 16, 16 is
provided with five transversal ribs 20, and each of the panels 26, 26 is provided
with five transversal ribs 30.

* Transversal ribs 20 on each panel 16 of longer sides: 75mm (width) x 8mm
(height) x 5
* Ratio of the horizontal length (width) of each transversal rib 20 to the
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horizontal length of corresponding panel 16: 75 / 80 = 93.7%

* Ratio of a total axial length (height) of five transversal ribs 20 to the axial
length of corresponding panel 16: (8 x 5) / 93 = 43.0%

* Ratio of a total area of five transversal ribs 20 fo the area of corresponding
panel 16: (76 x 8 x 5) / 7440 = 40.3%

* Transversal 1ibs 30 on each panel 26 of shorter sides: 50.6mm (width) x 8mm

(height) x 5

* Ratio of the horizontal length (width) of each transversal rib 30 to the
horizontal length of corresponding panel 26: 50.6 / 53.2 = 95.17%

* Ratio of a total axial length (height) of five transversal ribs 30 to the axial
length of corresponding panel 26: (8 x 5) / 82 = 48.8%

* Ratio of a total arca of five transversal xibs 30 to the area of corresponding
panel 26: (50.6 x 8 x 5) / (53.2 x 82) =46.4%

The container was filled with liquid heated to about 90° C, and capped.
Subsequently, the container was observed unb'{ tl?e contained liquid is cooled to the
room temperature. Although the vacuum panels 16, 26 were deformed inwardly,
the appearance of the container was not significantly affected. It was confirmed
that the vacuum panels 16, 26 restored their original profiles when the cap was
removed. '

Now, a container in the second aspect of the present invention will be
described by referring to FIGS. 7-12.

. The container illnstrated in FIGS. 7-12 is a bottle-shaped contajner made
of a synthetic resin. It comprises a neck 51 and a body 52, and has a volume
capacity same as the container illustrated in FIGS. 1-6.

The body 12 comprises an upper body 61 and a lower body 62. The
body 12 shows a substantially rectangular cross section, and hence has longer sides
and shorter sides.

The container of this embodiment does not have a narrowed waist section
at and near the center of gravity of the container when filled with liquid, Instead, it
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is provided with a rib 65 at and near the center of gravity. The rib 65 strengthens
or reinforces the walls of the container at and near the center of gravity, so that the
user can casily grasp and hold the container at the rib 65. The rib 65 does not
absorb the reduced internal pressure.

In the cmbodiment illustrated in FIGS. 7-12, the expression of the "upper
body" 61 refers to a part of the container extending from a lower end of a neck
xing 56 of the neck 51 to a lower end of the rib 65, and the expression of the
"lower body"” 62 refers to a part of the container extending from the lower end of
the rib 65 to a grounding surface of the container.

The rib 65 is recessed by 2 to 5mm relating to the largest diameter of the
upper body 61, so as to snugly receive a finger tip. Thus, the user can stably grasp
and hold the container. If the rib 65 is recessed by less than 2mm, a finger tip
hardly engages with the rib 65, and hence the finger tip may ecasily slip away. I,
on the other hand, the rib 65 is recessed by more than 5mm, the finger tip can not
reach to the bottom wall of the rib 65, so that the user may not be able to stably
grasp and hold the container.

The height (the length in the axjal direction of the container) of the rib
65 is cqual to about 2 to 10% of the height of the upper body 61. If the height is
less than 2%, the height of the strong wall (the length in the axial direction of the
container) is too small, so that the user may not be able to stably grasp and hold
the container. If, on the other hand, the height exceeds 10%, the rib 65 shows a too
latge area, so that the it may be deformed when the internal pressurc of the
container is reduced.

The 1ib 65 operates as grip of the container. Therefore, it is not necessary
to provide the container illustrated in FIGS. 7-12 with grips unlike the container
illustrated in FIGS. 1-6, although grip may be formed on the rib 65.

As desctibed carlier, the upper body 61 of the container does not absorb

-any negative pressure that may be generated in the container. For this reason, a
vacuum panel having an area adapted to absorb the entire megative pressure is
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formed on at least one of the surfaces of the lower body 62. In the embodiment of
FIGS. 7-12, two vacuum pancls 66, 66 are formed respectively on the longer sides,
and two vacuum panels 76, 76 are formed respectively on the shorter sides of the
lower body 62,

In the container illustrated in FIGS. 7-12, the lower body 62 has a strip
section 72 arranged at an upper end thereof and a bottom 73 arranged at a lower
end thereof, The surfaces of the contajner are substantially flat between the strip
section 72 and the bottom 73, so that a label may be applied to such flat surfaces,
although no label is shown in FIGS, 7-12. Such substantially flat portion between
the strip section 72 and the bottom 73 is referred to as label section 69.

In the case of the contajner illustrated in FIGS. 7-12, the negative
pressure is absorbed exclusively by the lower body 62. Thus, the lower body 62 is
provided with a vacuum panel 66, 76 amanged on at least one of the surfaces
thereof. Dimensions (width, height and arca) of the vacuum panel 66, 76 are
determined according to a necessary amount (capacity) of the negative pressure to
be absorbed,

In the case of the container as illustrated in FIGS. 7-12, a total arca of
the vacuum panels 66, 76 is made equal to 23.3% to 42.0% of the sucface area of
the lower body 52 (in the case of the container illustrated in FIGS, 1-6, 30.6% to
48.6%, as described above). The total area of the vacuum panels 66, 76 is made
equal to 31.3% to 56.2% of a surface area of the label section 69 (in the case of
the container illustrated in FIGS. 1-6, 39.3% to 62.4%, as described above). In
other words, the above figures of the seccond aspect are smaller than the
corresponding figures of the embodiment illustrated in FIGS. 1-6. This is because
the container illustrated in FIGS. 1-6 has the waist section 13 (of a reduced
diameter), which does not absorb any negative pressure at all, To the contrary, the
container illustrated in FIGS, 7-12 does not have such waist section, and has the
rib 65 having the height (axial length) smaller that of the waist section, so that the
area of the label portion of the container of FIGS. 7-12 is larger than that of the
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container of FIGS. 1-6. Therefore, both the ratio of the total area of the vacuum
panels 66, 76 relative to the surface area of the lower body 52 and the ratio thereof
relative to the surface arca of the label section 69 may be smaller than their
respective counterparts of the embodiment of FIGS. 1-6.

When the total arca of the vacoum panels 66, 76 is smaller than either of
the above ranges, it may not possible to sufficiently absorb the negative pressure,
and hence the container would be deformed. If the total area of the vacuum panels
66, 76 exceeds either of the above ranges, the entirc container may show a reduced
strength.

As in the case of the container illustrated in FIGS. 1-6, each of the
vacoum panels 66, 66 is provided with one or more transversal tibs 70, and each
of the vacuum panels 76, 76 is provided with one or more transversal tibs 80. In
the illustrated embodiment, each of the vacuum panels 66, 66 is provided with four
trapnsversal ribs 70, and cach of the vacuum panels 76, 76 is also provided with
four transversal ribs 80. A horizontal length, an axial length and an area of each of
the transversal ribs 70 and those of the transversal ribs 80 are same as those of the
container illustrated in FIGS. 1-6.

Although not shown in FIGS. 7-12, the upper body 52 of the container of
FIGS. 7-12 may be provided with a plurality of projections as shown in FIG. 1.

FIGS. 11 and 12 show an example which is substantially same as the
example illustrated in FIGS. 7-10, exéept that the vacuum panel 66 is not formed
on the shorter sides of the lower body 62, While FIG. 11 shows dimensions of
some parts of the container, the present invention is by no means limited thereto,
In the example, the upper body 61 includes rib 65. In these drawings, the upper
body 61 shows a height of 127.2mm. Recessed grooves 74, 75 having a width of
2mm are formed respectively at the upper end and the lower end in the ib 65,

_ In line with the invention as illustrated in FIGS 7-12, the synthetic resin
container was prepared or formed., Note that the formed container has dimensions
(particularly, the vacuum panel 76) that are not same as those illustrated in FIGS.
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7-10 and 11-12.
* Circumferential length of the lower body 62: 365.7mm
* Height of the lower body 62: 127,2mm
* Height of the label section 69: 95mm
* Surface area of the lower body 62: (365.7 x 127.2 =) 46517.0mm®
- * Surface arca of the label section 69: (365.7 x 95 =) 34741.5mm’
The container having the above listed dimensions showed a capacity of
64 ounces (about 1.8 liters). The internal pressure of the container is reduced when
the temperature of the contents is reduced from about 70 to 100° C to the room
temperature in a state where the cap is closed. The capacity necessary to absorb the
pressure reduction is at least 60ml, preferably not less than 80ml.
In order to absorb such capacity, vacuum panels 66, 66 and 76, 76 were
formed respectively on the longer sides and the shorter sides of the lower body 62,
* Bach of the vacuum panels 66 on longer sides: 61mm (width) x 89mm (height)
* Each of vacuum panels 76 on shorter sides: 61mm (width) x 71nm (height)
* Area of the panel 66 on cach longer sides: 61mum (width) x 89mm (height) =
. 5429rmm*
* Total area of the panels 66, 66 on longer sides: 5429mm” x 2 = 10858mm?®
* Arxea of the panel 76 on each shorter sides: 61mm (width) x 71mun (height) =
4331mm*
* Total area of the panels 76, 76 on shorter sides: 4331mm* x 2 = 8662mm*
* Total area of the panels 66, 66, 76, 76; 10858mm’® + 8662mm® = 19520mm>
Thus, the container of this example can absorb 60ml (preferably 80ml)
by means of the vacuum panels having the total area of 19520mm®
After opening the cap, the reduced pressure in the inside of the container
is dissolved. In this case, the vacuum panels restores the original profiles. In order
to improve the restoration, each of the pancls 66, 66 is provided with four
transvexsal ribs 70, and each of the panels 76, 76 is provided with four transversal
ribs 80.
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* Transversal ribs 70 on cach panel 66 of longer sides: 56mm (width) x 8mm
(height) x 4
* Ratio of the horizontal length (width) of ecach transversal tib 70 to the
horizontal length of corresponding panel 66: 56 / 61 = 91.8%
» Ratio of 2 total axial Iength (height) of four transversal ribs 70 to the axial
length of corresponding panel 66: (8 x 4) / 89 = 36.0%
* Ratio of a total area of four transversal ribs 70 to the area of corresponding
panel 66: (56 x 8 x 4) / 5429 = 33.3%
* Transversal ribs 80 on cach panel 76 of shorter sides: 59.8mm (width) x 8mm
(height) x 4
* Ratio of the horizontal length (width) of cach transversal rib 80 to the
horizontal Iength of corresponding panel 76: 59.8 / 61 = 98.0%
* Ratio of a total axial length (height) of four transversal ribs 80 to the axial
length of corresponding panel 76: (8 x 4) / 71 = 45.1%
* Ratio of a total arca of four transversal ribs 80 to the area of corresponding
panel 76: (59.8 x 8 x 4) / (61 x 71) = 44.2%

The container was filled with iiquid heated to about 90° C, and capped.
Subsequently, the container was observed uatil the contained liquid is cooled to the
room temperature. Although the vacunm panels 66, 76 were deformed inwardly,
the appearance of the container was not significantly affected. It was confirmed
that the vacuum panels 66, 76 restored their original ﬁroﬂlcs when the cap was
~xemoved.
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1.

2.

3.

5.

7'

CLAIMS

A large container made of synthetic resin, and comprising a neck and a
body;

said body having a substantially rectangular cross section, and including
an upper body and a lower body; .

said upper body containing a center of gravity of the container when
filled with liquid;

said upper body having a waist section containing the center of graviiy:

said waist section having a grip, said grip being not adapted to absorb a
negative pressure in the container;

at Jeast one surface of said lower body including a vacuum panel.

The container according o claim 1, wherein

said waist section has a height equal to about 20 to 40% of a height of
said upper body.

The container according to claim 1, wherein

said waist section has a depth of 4 to 15rmm relating to the largest
diameter of said upper body.

The container according to claim 1, wherein

said grip has a height not greater than about 33% of a height of said
upper body.

The container according to claim 1, wherein

said grip has a width equal to about 35 to 80% of a width of a longer
side of said upper body.

The container according to claim 1, wherein

said grip has a depth of about Smm or less from a wall of said waist
section.

The container according to claim 1, wherein

said vacuum panel has an area equal to 30.6 to 48.6% of a surface area
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of said lower body.
8. The container according to claim 1, wherein
said lower body has a substantially flat label section; and
said vacuuna panel has an arca cqual to about 39.3 to 62.4% of an area of
said label section.

9. The container according to claim 1, wherein
said vacuum panel has at least one transversal rib.
10. The container according to claim 9, wherein
said transversal rib has a width not smaller than 85.0% of a width of said
vacuum papel, |
i R A large container made of synthetic resin, and comprising a neck and a
body; '

said body having a substantially rectangular cross section, and including
an upper body and a lower body;
said upper body containing a center of gravity of the container when
filled with liquid;
said upper body having a rib containing the center of gravity;
said rib being not adapted to absorb a negative pressure in the container;
at least one surface of said lower body including a vacuum panel.
12. The container according to claim 11, wherein
said rib operates as a grip.
13. The container according to elaim 11, wherein
said rib has a height equal to about 2 to 10% of a height of said upper
body.
14. The container according to claim 11, wherein
said rib has a depth of 2 to S5mm relating to the largest diameter of said
upper body. '
15. The container according to claim 11, wherein
said vacuum panel has an area equal to 23.3 to 42.0% of a surface area
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of said lower body.
16. The container according to claim 11, wherein ,
said lower body has a substantjally flat label section; and

sajd vacuum panel has an area equal to about 31.3.t0 56.2% of an arca of
said label section.

17. The container according to claim 11, wherein
said vacuum panel has at least one transversal rib.
18, The container according to claim 17, wherein

said transversal rib has a width not smaller than 85.0% of a width of said
vacuum panel.
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