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ABSTRACT

This invention is directed to an improved bag-in-box
apparatus for containing and dispensing liquids such as beverages.
The interior surface of the bottom of the box (20) is preferably sloped
downward toward the spout (12) of the bag (10) such tat gravity
helps feed the liquid toward the spout (12). In lieu of or in
conjunction with slopes, the interior bottom surface of the box (120,
130, 150, 140, 160) may have terraces (34), curves (132, 134),
corrugations (152), fan-like ridges (142), or beams (162). The present
invention thereby reduces the amount of residual liquid as the liquid
is withdrawn from the bag (10) without the need for an evacuation
strip or a special slanted rack. Although the primary intended
application of the present invention is in bag-in-box packages for
containing and dispensing beverages, this invention may also be used

to advantage in other liquid dispensing applications.
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TITLE: BAG-IN-BOX CONTAINER FOR LIQUIDS

SACKGROUND OF THE |

1. Field of the Invention
This invention relates generally to an apparatus for
10 containing and dispensing liquid. More specifically, this invention
is directed to an improved box and bag for a bag-in-box apparatus.
2. Description of the Related Ar
In the field of post-mix beverage systems, an apparatus
commonly known as a bag-in-box package is used to store and
15  dispense beverages such as soft drinks. Typically, such bag-in-box
packages comprise a collapsible bag or bladder disposed within a
cardboard or plastic box. The bag has a spout for filling the bag
with liquid, and the spout protrudes through a wall of the box for
dispensing the liquid from the bag, usually by connection to a pump.
20 One of the problems associated with such bag-in-box packages is
that the bag collapses upon itself as the liquid is withdrawn, which
tends to create pockets of liquid that are isolated from the spout and
cannot be withdrawn from the bag. Thus, the residual portion of
liquid remaining in the bag is wasted. |
25 One possible solution to the foregoing problem is to place an
evacuation strip inside the bag as shown, for example, in U.S. Pat.
No. 5,749,493 to Boone et al. The bag of the ‘493 patent contains an
elongated, narrow, flexible evacuation strip comprising a plurality of
upstanding ribs. The evacuation strip is attached to the inner
30 surface of one of the bag walls. A spout is disposed through a wall of
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the bag, and the evacuation strip is in liquid communication with
the spout. As the bag collapses uwpon withdrawal of the liquid
through the spout, the ribs of the evacuation strip prevent the walls
of the bag from isolating pockets of liquid from the spout. The
evacuation strip thus enables subStanﬁa]ly comialete withdrawal of
the liquid from the bag. However, the evacuation strip adds an
extra complication to the bag manufacturing process. '
Another possible attempt to solve the problem of inéomplete
withdrawal of the liquid from such bag-in-box packages is to place
the packages on slanted racks. By orienting the package such that
the spout is at the lowest poSsible point, gravity will assist in forcing
the liqi:id toward the spout. However, the need for a special slanted

rack 1s a disadvantage to such an arrangement. .
In light of the foregoing disadvantages, it would be a
significant advancement in the art of liquid dispensing to provide a
bag-in-box packag'e that would enable substantially complete |
withdrawal of the liquid from the container without the use of an

evacuation strip or a slanted rack.
MARY OF THE INVENTION .

Accordingly, this invention is directed to an improved box and
bag of a bag-in-box apparatus for containing and dispensing liquids
such as beverages. The interior surface of the bottom of the box is
preferably sloped or terraced downward toward the spout of the bag
such that gravity helps feed the liquid toward the spout. In this
manner, the preseﬁt invention reduces the amount of residual liquid
as the liquid is withdrawn from the bag. Although the primary
intended application of the present invention is in bag-in-box
packages for containing and dispensing beverages, this invention
may also be used to advantage in other liquid dispensing

applications.
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BRIEF DESCRIPTION OF AWINGS

. This invention may best be understood bf; reference to the
following drawings: |
Fig. 1 is a perspective view of a box in accordance with the

present invention.
Fig. 2 is a front elevational view of the box of Fig. 1 having a

collapsible bag disposed therein.

Fig. 3 is a side cross-sectional view of the box of Fig. 1 having
a collapsible bag disposed therein.

Fig. 4 is a perspective view of an alternative embodiment of a
box in accordance with the present invention. |

Fig. 5 is a front elevational view of the box of Fig. 4 having a
collapsible bag disposed thexein. |

Fig. 6 is a schematic perspective view of a conventional bag-
in-box package having a flat, horizontal bottom.

Fig. 7 is a schematic perspective view of a bag-in-box package
in accordance with the present invention.

Fig. 8 is a schematic perspective view of an alternative bag-in-
box package in accordance with the present invention.

Fig. 9 is a perspective view of another alternative box in
accordance with the preSént invention.

Fig. 10 is a front elevational view of the box of Fig. 2 having
an altern ative collapsible bag disposed therein.

Fig. 11 is a front elevational view of yet another box in
accordance with the present invention.

Fig. 12 is a front elevational view of still another box in
accordance with the present invention having an alternative

collapsible bag disposed therein.
Fig. 13 is a perspective view of yet another alternative box in

accordance with the present invention.
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
Referring to Figs. 1-3, a preferred embodiment of this

invention comprises a box 20 having an interior bottom surface that

is sloped, preferably both laterally and longitudinally. That is, the

interior bottom surface is sloped laterally along lines 24 as depicted
by arrows 26 and longitudinally along line 28 as depicted by
arrows 30. The exterior bottom surface 40 is flat (horizontal) like a
conventional box. Box 20 has a flap opening 22 for receiving a
spout 12 of a collapsible bag 10 disposed within box20. Together,
bag 10 and box 20 form a bag-in-box apparatus which is useful for
containing and dispensing a liquid such as a beverage (not shown).
Typically, a pump (not shown) is indirectly connected to spout 12 via
a hose and connector (not shown) for dispensing the liquid.- When
filled with liquid, bag 10 will conform to the contour of the interior
bottom surface of box 20, and bag 10 is oriented inside box 20 such
that spout 12 is located at or near the lowest point of the interior
bottom surface of box 20. As the liquid is withdrawn from bag 10,
eravity causes the liquid to seek the lowest point in box 20 (i.e.,
spout 12), which assists in withdrawal of the liquid. As used herein, .
the term “lateral” denotes a direction generally transverse to
spout 12, and “longitudinal” denotes a direction generally parallel to
spout 12.

Due to the lateral and longitudinal sloping of the interior
surface of the bottom of box 20, the liquid moves toward spout 12.
The velocity of the liquid at spout 12 will be greater than in other
regions of the liquid. This higher velocity creates a low pressure
region which in turn pulls more liquid toward spout 12 for improved
drainage. This phenomenon is governed by the equation

Pi1 + %pVi2= Pz + %pV;2 Eq. [1] .
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where P represents static pressure, p represents the density of the
liquid (which is assumed to be constant), V represents the velocity of
the 'liqqid, and subscripts 1 and 2 represent two different locaﬁoné
in the liquid. The quantity %pV? represents the dyhamic pressure
at a particular point in the liquid. If point 2 is chosen at spout 12
and point 1 is chosen at a location in the fluid remote from spout 12,
one may assume that Ve:>>V;, and Eq. [1) simplifies to
P2 =P~ %pVs! o _ Eq. [2]

Equation [2] indicates that the static pressure at spout 12 is lower
than at other locations in the liquid, which draws the liquid toward
spout 12. |

Figures 6 and 7 illustrate another advantage of the present
invention in providing improved' flow of liquid. Figure 6 depicts a
conventional box 100 with a horizontal interior bottom surface
containing a certain volume of ]iquid 50 in a bag (not shown), and
Fig. 7 depicts a box 20 with a sloped interior bottom surface 24, 28
in accordance with the present invention containing the same
volume of liquid 50 as Fig. 6 in a bag (not shown). The héight (Ab2)
of the liquid 50 above spout 12 in the sloped box 20 of Fig. 7 is
greater than the height (Ah;) of the liquid 50 above spout 12 in the
conventional box 100 of F1g 6. This increased height increases the
static pressure at spout 12, which results in better liquid flow when
the pump is activated and also delays the onset of starvation of the
pump. This phenomenon is illustrated by the equation

Pret + Y2p V12 + pghiy = Pret + %p V22 + pghe Eq. [3]

where Prf is the static pressure at a reference level in the liquid, p is
the density of the liquid (which is assumed to be constant), V is the
velocity of the liquid, g is the gravitational constant, h is the
difference in height of the ]iduid from the reference level down to the
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level of interest, and subscripts 1 and 2 represent two different
locations in the Hqﬁid. If point 1 is chosen at the top of the liquid 50
above spout 12 and point 2 is chosen at spout 12, then V:>>V) and
Eq. [3] simplifies to '

V2 = 2gAh | Eq. [4]

where Ah = |h; - ha| is the height of the head of liquid 50 above
spout 12. Thus, as Ah increases, the velocity at spout 12 increases.
Because Ah:z in Fig. 7 is greater than Ah; in Fig. 6, the flow at
spout 12 is better (i.e., has a higher velocity) in the configuration of
Fig. 7 than in the configuration of Fig. 6 for the same volume of
liquid in the container. The sloped design of Fig. 7 also serves to ‘
delay the collapse of the bag until substantially all of the hiquid is

withdrawn.
To minimize the residual liquid, the opening of spout 12

should be at or below the lowest point on the interior bottom surface
of box 20. The longitudinal and lateral sloping of the interior bottom
surface of box 20 may be accomplished by sloping the box itself G.e.,
an integral strutture) or by adding an insért inside the box. The
insert or box bottom could be made of a variety of materials, such as
fiberboard, corrugate, wood, plastic, metal, fiberglass, expanded
foam, or any other suitable material, which could be recycled or
virgin. '
The sloped interior bottom surface of box 20 may be replaced
with several alternative configurations. For example, as shown 1n
Figs. 4 and 5, the interior bottom surface of box 120 may comprise
terraces 34. Alternatively, the interior bottom surface of the box
may comprise curves 132, 134 as shown on box 130 of Fig. 8,
fans 142 as shown on box 140 of Flg 9, corrugations 152 as shown
on box 150 of Fig. 11, or beams 162 as shown on box 160 of Fig. 12.

'Furthermore, the foregoing types of box bottom structure may be
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combined in various combinations for the interior bottom surface of
the box, and any given type of structure may have any desirable
number of slopes, terraces, curves, fans, COrrugations, or beams, as
the case may be. Although it is contemplated that the exterior
bottom surface of the box will be substantially planar and horizontal
during use for the sake of sinip]icity and compatibility with
conventional horizontal shelves or racks, the exterior bottom surface
of the box may have any desirable configuration so long as the
interior bottom surface of the box is configured so as to urge a liquid
contained in a collapsible bég disposed within the box toward the
bag spout under the influence of gravity due to a difference in

elevation on the interior bottom surface.
To further guard against the complete collapse of the bag

upon itself and the consequent trapping of residual liquid inside the
bag, a stiffener 114 may be provided along the top surface of the
bag 110 as shown in Fig. 10. As the liquid is withdrawn from
bag 110, stiffener 114 gradually approaches the bottom of box 20,

and the outer edges of stiffener 114 eventually come to rest upon
slopes 24 leaving a gap between stiffener 114 and the bottom of

bag 110 so that liquid may pass through spout 12. Stiffener 114

may be provided on the interior of the top of bag 110 as shown in
Fig. 10, or stiffener 214 may be provided on the exterior of bag 210

as shown inside box 160 of Fig. 12. Such a stiffener, which could be
integral to the bag itself or a separate member attached to the bag

\ by suitable means such.as heat sealing or adhesive, may be used to

advantage in conjunction with any type of box bottom as disclosed
herein.

Figure 13 illustrates a box 170 having beams 172 on its
interior bottom surface. Beams 172 stép short of spout 12 to form a
collection zone 80 in the vicinity of spout 12 to assist m the
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withdrawal of liquid from the bag (not shown). As an additionafl.
safeguard against the collapse of the bag, the top of the bag (not
shown) may be attached to the top of the box 170 using a suitable
means of attachment 70, such as hook-and-loop fasteners, snaps, or

5 adhesives. ' ..

Although the foregoing specific details describe a preferred
embodiment of this invention, persons reasonably skilled in the art
of liquid dispensing will recognize that various changes may be
made in the details of the apparatus of this invention without

10 departing from the spirit and scope of the invention as defined in
the appended claims. Therefore, it should be understood that this
invention is not to be limited to the specific details shown and.

described herein.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A box for receiving a collapsible bag, the bag having a spout and being
capable of containing and dispensing a liquid, said box comprising:

an interior bottom surface for supporting the collapsible bag, said
interior bottom surface comprising a first location and a second location,
there being a difference in elevation between said first and second locations,
said interior bottom surface having at least one portion selected from the
group consisting of terrace, corrugation, fan, and beam,; and

a wall adjacent said interior bottom surface, said wall having an
opening for receiving the spout of the collapsible bag;

wherein a liquid contained in the collapsible bag will be urged toward
the spout under the influence of gravity due to said difference in elevation.

2. The box of claim 1 wherein said interior bottom surface further
comprises at least one slope.

3. The box of claim 2 wherein said at least one slope comprises a lateral
slope.
4. The box of claim 2 wherein said at least one slope comprises a

longitudinal slope.

5. The box of claim 2 wherein said at least one slope comprises a lateral
slope and a longitudinal slope.

B. The box of claim 1 wherein said interior bottom surface is integral to
said box.
7. The box of claim 1 wherein said interior bottom surface is provided by

an insert to said box.
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8. The box of claim 1 further comprising a substantially horizontal exterior
bottom surface.

9. The box of claim 1 wherein said difference Iin elevation allows

substantially complete withdrawal of liquid from the collapsible bag.

10. A bag-in-box apparatus for containing and dispensing a liquid, said
apparatus comprising:

a collapsible bag having a spout; and

a box comprising an interior bottom surface having a first location and
a second location, there being a difference in elevation between said first and
second locations, said interior bottom surface having at least one portion
selected from the group consisting of terrace, corrugation, fan, and beam,
said box further comprising a wall adjacent said interior bottom surface, said
wall having an opening therein, said collapsible bag being disposed within
said box, said spout being disposed through said opening in said wall;

wherein a liquid contained in said collapsible bag will be urged toward

said spout under the influence of gravity due to said difference in elevation.

11.  The apparatus of claim 10 wherein said interior bottom surface further

comprises at least one slope.

12. The apparatus of claim 11 wherein said at least one slope comprises a
lateral slope.

13. The apparatus of claim 11 wherein said at least one slope comprises a

longitudinal slope.

14.  The apparatus of claim 11 wherein said at least one slope comprises a
lateral slope and a longitudinal slope.
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15. The apparatus of claim 10 wherein said interior bottom surface is

integral to said box.

16. The apparatus of claim 10 wherein said Interior bottom surface is
provided by an insert to said box.

17. The apparatus of claim 10 wherein said box further comprises a

substantially horizontal exterior bottom surface.

18. The apparatus of claim 10 wherein said difference in elevation allows
substantially complete withdrawal of liquid from said collapsible bag.

19. The apparatus of claim 10 wherein said bag comprises a stiffener that
cooperates with said interior bottom surface as said bag collapses to aliow
substantially complete withdrawal of liquid from said bag.

20. The apparatus of claim 10 wherein said box has a top and said bag is
attached to said top.

21. A box for receiving a collapsible bag, the bag having a spout and being
capable of containing and dispensing a liquid, said box comprising:

an insert forming an interior bottom surface of said box for supporting
the collapsible bag, said interior bottom surface comprising a first location
and a second location, there being a difference in elevation between said first
and second locations, said interior bottom surface having at least one portion
selected from the group consisting of terrace and corrugation; and

a wall adjacent said interior bottom surface, said wall having an
opening for receiving the spout of the collapsible bag;

wherein a liquid contained in the collapsible bag will be urged toward
the spout under the influence of gravity due to said difference in elevation.
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22. A bag-in-box apparatus for containing and dispensing a liquid, said
apparatus comprising:

a collapsible bag having a spout; and

a box comprising an insert which forms an interior bottom surface
having a first location and a second location, there being a difference in
elevation between said first and second locations, said interior bottom
surface having at least one portion selected from the group consisting of fan
and beam, said box further comprising a wall adjacent said interior bottom
surface, said wall having an opening therein, said collapsible bag being
disposed within said box, said spout being disposed through said opening in
said wall;

wherein a liquid contained in said collapsible bag will be urged toward
said spout under the influence of gravity due to said difference in elevation.

3. A bag-in-box apparatus for containing and dispensing a liquid, said

apparatus comprising:

a collapsible bag having a spout and a stiffener; and

a box comprising an interior bottom surface having a first location and
a second location, there being a difference in elevation between said first and
second locations, said box further comprising a wall adjacent said interior
bottom surface, said wall having an opening therein, said collapsible bag
being disposed within said box, said spout being disposed through said
opening in said wall;

wherein a liquid contained in said collapsible bag will be urged toward
said spout under the influence of gravity due to said difference in elevation
and wherein said stiffener cooperates with said interior bottom surface as said
bag collapses to allow substantially complete withdrawal of liquid from said
bag.

24. The apparatus of claim 23 wherein said stiffener is substantially flat.
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