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(54) Title: HYDROSTATIC CONTAINERS
(57) Abstract

The invention is directed to lightweight hydrostatic
containers. The containers have thin walls and other surfaces
that are maintained in tension by the liquid contained in
the containers. The body portion is substantially circular
and has a plurality of recesses, The recesses strengthen the
container and provide points where the container can axially
collapse. On the lower end the container has a base with
an upwardly extending inner portion. This inner portion
extends upwardly at least the vertical dimension of a spout
of the container. A shoulder is on an upper end of the
bodyportion, the shoulder supporting an axial spout. The
hydrostatic containers preferably are packed in cartons in
double squares. The cartons have sidewalls that do not extend
above the body portion of the containers. The carton bottom
wall has openings in alignment with the upwardly extending
inner portion of each hydrostatic container. In this way the
spouts of containers in a lawer carton fit into the upwardly
extending inner portions of the hydrostatic containers of an
upper carton.
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HYDROSTATIC CONTAINERS

Field Of The Invention

This invention relates to the structure of hydrostatic containers.
This invention also relates to the stacking of hydrostatic containers,
and the cartoning and palletizing of hydrostatic containers. This
invention further relates to the filling and capping of hydrostatic
10  containers.

Background Of The Invention

15 There is a continuing need for lightweight containers so as to
reduce the amount of packaging materials. This is more so the case
in countries where there is a tax levied on the weight of packaging.
However, besides being lightweight, the containers must be able to be
shipped using a minimum of carton materials and must be easily

20 handled by the end user. Further, after use, the container should be
collapsible to decrease the disposal cost. In some countries a disposal
fee is levied on the volume of material that is disposed of in the trash.
The state of the art of thin walled containers, and the stacking and
palleting of containers generally is set out in the following patents.

25

In U.S. Patent 5,746,339 there is disclosed a tall plastic bottle
that when empty can be collapsed by axial compression. The bottle is,.
comprised of a series of encircling recesses which contain elongated

i fold starters. The fold starters in the recesses aid in the collapsing of
30 the bottle.

U.S. Patent 4,997,692 discloses thin walled bottles that are
blow-moided and which have a stable base. The base has an
upwardly extending portion so that there only is contact of the base

35 circumferential edge with the supporting surface. This results in a
stable platform for the base. Also, the upwardly extending portion is
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sufficiently strong so that in any over-pressure the center portion will
not extend the upwardly extending portion to a point below the base
circumferential edge.

U.S. Patent 5,244,106 discloses a bottle that has built into the
base a cap holder. The bottom of the bottle bas an upwardly
extending recess and a region to grip and hold the cap. In this way
the cap can be removed and placed into the cap holder in the base to
prevent the cap from becoming lost.

U.S. Patent 3,485,355 discloses a pallet of stacked bottles. The
bottom of one bottle rests on the cap of another bottle. The bottles are
shown to be stacked in six high columns. These glass bottles are not
lightweight bottles, and are not hydrostatic bottles, The contents of
these bottles do not contribute to the structural integrity of the
bottles.

U.S. Patent 4,416,373 discloses arrays of two-piece bottles that
are shrink wrapped and stacked. These can be polyethylene
terephthalate (PET) bottles with a supporting base. The objective here
is to set forth a way to stack two-piece bottles. It is disclosed that
there should be an axial contact of the closure of one bottle with the
bottom of another bottle. This axial arrangement is accomplished
through the use interlocking bands on each of the bottles and shrink
wrapping a series of bottles together. This assures an axial
arrangement of layers of the bottles.

PCT Application WO 97/28061 discloses & stackable bottle
where the base of the bottle has a portion designed to accept the
closure of another bottle, This is not at a location at the top of an
axial well but spaced a distance from the top of the axial well. Also,
the shoulder of the lower bottle will not assist in supporting an upper
bottle in & stack.

PCT Application WO 88/05014 discloses a foldable bottle. The
upper bottle can rest on the showlder of a lower bottle. However, the
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closure of a lower bottie will not also be a point of contact for bottle
stacking support.

These patents evidence the present state of art. However, they
de not disclose a very useful hydrostatic container structure or how to
fill, arrange and stack hydrostatic containers. The present hydrostatic
containers will have a sidewall with a plurality of encircling recesses
for strength and collapsibility. In addition, the base will have a
recessed well symmetrical with the vertical axis of the container.
Further the contriners should have a maximum of contact one to the
other when stacked, and should be such that each filled container is
maintained in tension. No container should be in compression.
Consequently, there should be an axial stacking of the containers with
a contact of the walls of the recessed base of one container with the
closure and shoulder wall of 2 lower container, A contact or close
contact of the base of one container with the shoulder of a lower
container will provide for the axial stacking of the containers and for a
maximum of contact of one container with another container. A
contacting spacer between containers also can be used for the purpose
of providing a maximum surface contact of one container stacked onto
another container. All of the containers in a stack will be kept in
tension due to the axial arrangement and the hydrostatic loading of
the containers.

Brief Summary Of The Invention

The present invention is directed to lightweight hydrostatic
containers. The containers when filled with a Iquid are under tension
and in cartoning for shipping can support several layers of such
hydrostatic containers. The hydrostatic container has a body portion
that has a plurality of encircling recesses. These recesses strengthen
the body portion and when empty provide points for the collapse of the
body portion upon the application of & dowmward force. On the lower

end of the body portion is a base and on the upper end of the body
portion a shoulder which tapers to a spout.

a3
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The base has an outer portion with a plurality of reinforcing
recesses and an upwardly extending inner portion. The upwardly
extending inner portion has a depth at least the length of the spout.

The spout is axially symmetrical with the body portion with the
shoulder being of a frusto-conical shape. The spout has threads on
an upper portion for the attachment of a closure. Below the threads
there can be an encircling projecting ledge for supporting the
container during container filling and the closing of the container with
an appropriate closure.

Once filled and closed the containers are under tension, the
tension being applied by the container contents. The containers are
filled to about 95% of their volume and preferably at least about 99%
of their volume.

jiln stacking of the containers, the spout of a lower container fits
into the upwardly extending inner portion of the base of the upper
con’rainezg Preferably there is a contact of the closure of the lower
container with the uppermost point of the upwardly extending inner
portion of the base of the upper container and of the shoulder of the

lower container with the base walls of the upper container.

In the cartoning of the containers the containers are packed in
double squares. A double square has 2n2 containers where n is an
integer of about 1 to 10. The sidewalls of the carton are of a height up
to that needed to enclose the body portion of the containers. The
bottom wall of the carton has openings in alignment with the
upwardly extending inner portion of the base of each container. These
openings are of a size to at least accept the spout of one of the
containers. Preferably the openings also are of a size to aceept a
substantial portion of the shoulder of the lower container. In this way
when the cartoned bottles are stacked, the bottles are supporting
substantially all of the weight of the stacked cartons.

4~
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In addition, by the cartoning of the contziners in double
squares, the cartons can be stacked so that one carton fully supports
another, or one carton is supported by two lower cartons. This
provides an option in stacking the cartons onto a pallet of interlocking
the cartons so that they do not become dislocated on the pallet during
handling and transportation.

Brief Description Of The Drawings

Figuxe 1 is an elevational view of the hydrostatic cantainer.

Figure 1B is an elevational view of the hydrostatic containers
stacked one on another.

Figure 2 is a bottom plan view of a hydrostatic container.
Figure 3 is a top plan view of a hydrostatic container.

Figure 4 is a top plan view of the hydrostatic containers
cartoned in a double square.

Figure 5 is a side elevational view of the carton of Figure 4.

Figure 6 is a bottom plan view of a carton for the hydrostatic
containers.

Figure 7A is a first embodiment of stacking of cartons of
Figare 4.

Figure 7B is a second embodiment of stacking of cartons of
Figure 4.

Figure 7C is a third embodiment of stacking of cartons of
Figure 4.

=5-
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Figure 7D is a fourth embodiment of stacking of cartons of
Figure 4.

Figure 8 is a vicw of the hydrostatic containers on 2 filling and
closing line.

Detailed Description Of The Drawings

As noted the invention is directed to hydrostatic containers and
the stacking and filling of these containers. A hydrostatic container is
a thin walled container that when filled has all walls under tension.
No walls are under compression. A plastic such as PET which has a
high tensile strength, but a lower compression strength, is useful in
constructing hydrostatic containers. Consequently, it is a primary
objective to have a container that when filled is under tension, and
when stacked in a packing arrangement on a pallet is always in
tension. These hydrostatic containers, and the stacking of these
containers, is described in more detail with reference to the drawings.

Figure 14 is an elevational view of the hydrostatic container 10.
The container is comprised of sidewall 12 which has a plurality of
encircling recesses 14, The container is closed on one end by base 16
which optionally has reinforcing recesses 18. The base has a
peripheral wall 17 that supports the contsiner on a flat surface.
Extending upward from peripheral wall 17 is transition wall 20 which
terminates at support wall 22. These walls form an axially located
well in the base of the container. In a stacking arrangement support
wall 22 will be contacted by the closure of another container.

On the other end of bottle 10 is shoulder 24 which terminates

in spout 26. Spout 26 has threads 28 for a closure, opening 30 and a
support ring 32. Wall 24 is at an angle A of about 5¢ to 40°, and

preferably about 15° to 30°, normal to the vertical axis of the
container. A wall at this angle will be of a frusto-conical shape and

£-
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will provide a high surface area for contact with the base of another
bottle when in a stacking arrangement.

The ratio of the height of the container to the cross-section
dimension is about 0.5 to 10, and preferably about 1 to 4.

Figure 1B shows two of the containers in a stacked
arrangement. Each is a container of Figure 1A. The lower container
is the particular container of Figure 1A with the upper container
identical to the lower container. The upper container has sidewall
12(a) with a plurality of recesses 14{s}. The base 16(a) has a
peripheral circumferential section 17(a) with reinforcing recesses
18(a). Transition wall 20{a) terminates in support wall 22{a}. On the
other end there is shoulder 24(a) which terminates in closure 34{a} .
Closure 34 closes the lower container.

Figure 2 is a bottom plan view of the container while Figure 3
is a top plan view. The various bottom wall features are shown in
more detail in Figure 2 and the upper container features are shown
in more detail in Figure 3,

Figure 4 shows the containers in a carton 40 having & front
and rear wall 36 and sidewalls 38. A side view of the carton is shown
in Figure 5. The carton walls enclose no more than the sidewalls of
the containers. This allows interlocking es in Figure 1B. The
containers are in an array of two squares, each square here having
sixteen containers. A square can have any of two or more containers
but usually will have four or more containers. The containers are in
this array so that they can be stacked on a pallet in one of the arrays
of Figure 7A through 7D, The cartons can be stacked with all levels
of the stack the same, or preferably with a mixed stacking. A mixed
stacking is where the lower layer can be that of Figure 7A, the next
layer that of Figure 7B through 7D, the next layer any of the arrays
other than that of the second layer. The objective is to get a stacked
pallet that stays together during handling end transportation. By

-
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mixing the levels there is an interlocking of the cartons from layer to
layer.

Figure 6 shows the battom surface 42 of the carton of Figure 4.
Apertures 44 allow for the neck of the lower container to contact the
base of the upper container. These apertures 44 are of a diameter to
allow for this contact. Apertures 41 are of a larger diameter to allow
the spout and a substantial portion of the shoulder of a lower
container to extend through the aperturc 41. Apertures 43 have
scored or perforated lines 4§ which allow the surface 42 to bend and
conform to the shape of the shoulder of the lower container. These
apertures 41 and 43 provide for a larger contact of the shoulder of a lower
container with the base of an upper container.

In place of the use of a carton the centainers can be shrink
wrapped. The shrink wrap material will encircle the containers.
However, the bottoms will be open so that the spout and shoulder of a
lower container can contact the base of an upper container. This will
allow for effective hydrostatic stacking,

Figure 8 illustrates a filling line for the hydrostatic containers.
The containers move from right to left and are supported by rail 50.
Rail 50 contacts support ring 32 of the container. The containers 10
move to the filler 54 which is fed with product through conduit 56.
The filled containers then move to capper 52 which screws caps 34
onto each container. The container then goes to carioning and
palleting. The carton can be a tray type of carton which uses a
minimum of carton material or more of & box type. A tray type has a
low sidewall while a box type has a higher sidewall.

The containers are constructed of a high tensile strength
material such as PET. The closures must form a tight seal with the
containers but yet be readily removable. The containers are filled to
about to about 95 to more than about 99% of their volume in order to
have maximum hydrostatic properties.

8-
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The containers should be of a substantially circular shape. However,
there can be some ovality as long as the containers in stacking will be in
tension. As noted, the containers must be in tension at all times during

handling and shipping.

The containers can conveniently be used in conjunction with the
docking arrangement described in U.S. Patent 5,746,260. This docking
arrangement permits the use of very thin walled containers. Through the use
of this docking arrangement the potential to spill the contents of the thin

10 walled container during the transfer of the contained substance to the
permanent container is significantly reduced. This container docking
arrangement is incorporated herein by reference.

Any discussion of documents, acts, materials, devices, articles or the
15 like which has been included in the present specification is solely for the

purpose of providing a context for the present invention. Itis not to be taken
: as an admission that any or all of these matters form part of the prior art base
or were commeon general knowledge in the field relevant to the present
invention as it existed in Australia before the priority date of each claim of
20 this application.

Throughout this specification the word "comprise", or variations such
4 as "comprises" or "comprising”, will be understood to imply the inclusion of a

.

stated element, integer or step, or group of elements, integers or steps, but not
veest 25 the exclusion of any other element, integer or step, or group of elements,

integers or steps.




THE CLAIMS DEFINING THE INVENTION ARE AS FQLLOWS:-

5 1. A hydrostatic container comprising a body portion having a
substantially circular cross-section, said body portion having a
plurality of encircling recesses, a shoulder portian extending
upwardly from said body portion and tapering at an angle of
about 5° to about 40° to the horizontal axis of the container to a

10 spout, said spout extending upwardly a height dimension and
being symmetrical with the vertical axis of said container, an
upper part of said spout having threads thereon, a base at a

. e lower portion of said body portion, said base having an
.':::' essentially planar outer portion and an upwardly extending
5.1’5 . inner portion, said inner portion extending upwardly at least the
cgeses height dimension of said spout, the body portion being axially
2t collapsible.

g A container as in claim 1 wherein said body portion has at least
20 2 recesses.

L0, 3. A container as in claim 1 wherein the ratio of the height of said
'::.:' container to the cross-section of said container is about 0.5 to
e about 10.

2art

.:...; 4. A container as in claim 1 wherein the ratio of the height of said_
o container to the cross-section of said container is about 1 to
.:'._5 about 4.

ETR S. A container as in claim 1 wherein said shoulder tapers

upwardly at an angle of about 15° to about 30° to the
horizontal axis of the container.

6. A container as in claim 1 where said spout has an encircling,
35 projecting support ledge below said threads o support said
container during filling and applying a closure.
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7. Acontainer set comprising at least two containers of claim 1, each of
said containers having a closure, the closure on the spout of a first
container contacting the inner portion of the base of a second
container, a portion of the base of said second container contacting said

5 shoulder of said first container, each of said first container and said
second container being filled to about 95% to more than about 99%
with a liquid.

8. A container set as in claim 7 wherein the body portion of said first

10 container and of said second container has at least 2 recesses.
vt 9. Acontainer set as in claim 7 wherein the ratio of the height of said first
;:: N container and of said second container to the cross-section of said first
: container and of said second container is about 0.5 to about 10.
fette 15
: 10. A container set as in claim 9 wherein the ratio of the height of said first

container and of said second container to the cross-section of said first
container and said second container is about 1 to about 4. ’

20 11. A container set as in claim 7 wherein the shoulder of said first
: container and the shoulder of said second container taper upwardly at
an angle of about 5° to about 40° to the horizontal axis of the container.

12. A method of filling and applying a closure to a lightweight container

vos® 25 according to claim 1, said method comprising a container having a
body portion, a lower end closed by a base and an upper end having a
spout connected to said body portion by a shoulder, supporting said
container by a projecting ledge located on said spout, filling said
container to at about 95% by volume of the volume of said container to

30 more than about 99% of the volume of said container and applying a

closure of said containers.
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10

20

.
(XX T XY

18.

16.

A method as in claim 12 wherein said containers are
transported to the filling of said containers by said projecting
ledge and said containers are transported to the capping of said
containers by said projecting ledge.

A plurality of hydrostatic containers of claim 1 in a side by side
relationship in a carton, said containers in a double square
relationship, said carton having side surfaces and a bottom
surface partially surrounding said containers, said carton
having side surfaces that extend upwardly to enclose up to the
body portion of said containers, with the shoulder and spout of
said containers extending upwardly above said carton, said
bottom surface having an opening in alignment with the inner
portion of the base of each container, said opening at least of a
dimension to accept the spout of a container.

A plurality of hydrostatic containers as in claim 14 wherein each
sald opening is the bottom surface of said carton is up to the
diameter of said containers.

A plurality of hydrostatic containers as in claim 14 wherein
there is a first carton of said containers and a second carton of
said containers, said first carton of said containers overlaying a
second carton of said containers.

A plurality of hydrostatic containers as in claim 14 wherein
there is a first carton of said containers, a second carton of said
containers and a third carton of said containers, said first
carton of said containers overlaying a part of said second carton
of said containers and a third carton of said containers.

A plurality of hydrostatic containers as in claim 15 wherein
each carton contains about 2n? containers wherein n is an
integer of about 1 to 10,




19. A plurality of containers as in claim 14 wherein each carton
contains about 18 containers there being two squares of about 9
containers,

§ 20. A plurality of containers as in claim 14 wherein each carton
contains 8 containers there being 4 containers in each square.

DATED THIS twenty-second day of November 2000
COLGATE-PALMOLIVE COMPANY
Patent Attorneys for the Applicant:-

. F B RICE & CO
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