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(57) Abstract: A dispensing closure (80) for a squeeze-type container (900)
produces a fan-type spray in a low pressure environment. The dispensing
closure (80) includes an insert member (84) and a closure body (82). The in-
sert member (84) has a base (88) configured and arranged to be seated within
an open end of the squeeze-type container, a sealing tube (90) extending up -
wardly from the base, and a sealing tip portion (96) at the upper end of the
sealing tube. The closure body (82) includes an upper deck (24), a skirt (22)
depending downwardly from the upper deck, and a flow conduit (92) extend-
ing upwardly from the upper deck to provide a flow path from an interior of
the closure to an exterior of the closure. An exit oritice (86) in the tip (94) of
the flow conduit is configured to produce the fan-type spray.
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FAN ORIFICE DISPENSING CLOSURE

BACKGROUND OF THE INVENTION

[001] The invention relates to container closures, and more particularly to squeeze-type
container dispensing closures. This invention relates to a dispensing closure for dispensing
liquid. More specifically, it relates to a dispensing closure defining an orifice in the closure to

produce a fan-type discharge or spray in a low-pressure environment.

[002] The prior art discloses numerous patents related to high pressure environments for
producing various sprays. U.S. Patent No. 2,755,137 discloses a liquid spray jet and has for its
object the provision of a jet. The spray jet includes a jet member having a parallel slided slot.
U.S. Patent No. 4,175,704 discloses a non-aerosol type spray dispenser. The end of a tubular
member mounts a spray nozzle built into a parabolic section which extends outwardly from
the end of the actuator. U.S. Patent Number 4,718,607 generally shows a spray orifice
adapted for discharging a mixture of atomized liquid entrained within a gas stream for
coating a surface with the liquid. U.S. Patent Number 4,760,956 shows a spray gun that

includes a mixing apparatus and an atomizer including a liquid nozzle.

[003] Also, the prior art discloses the use of additional non-squeeze-type dispensing
closures to produce various sprays in a high pressure environment. U.S. Patent Number
4,971,256 shows a sprinkler having a nozzle head abutting the end wall and defining a vertical
slot extending radially therethrough. U.S. Patent Number 5,642,860 shows a slotted spray
nozzle. U.S. Patent Number 5,890,655 discloses a fan spray nozzle having elastomeric dome-
shaped tips with a flow conduit outwardly extending from the upper deck. The ‘655 patent
discloses the spray nozzle being made of an elastomeric material having a flexural modulus

from about 1,000 psi to about 25,000 psi.
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[004] Based upon the prior art cited above, there remains a need for a dispensing closure
having a dispensing orifice which allows for liquid discharges in the form of a fan-type spray

in a low pressure environment produced by a squeeze-type container.

SUMMARY OF THE INVENTION

[005] The invention preserves the advantages of prior dispensing closures for squeeze-type
containers. In addition, it provides new advantages not found in currently available
dispensing closures for squeeze-type containers and overcomes many disadvantages of such

currently available dispensing closures for squeeze-type containers.

[006] The dispensing closure for a squeeze-type container produces a fan-type spray in a
low pressure environment. The dispensing closure includes a closure body having an upper
deck and a skirt depending from the upper deck. The skirt is configured and arranged to
attach to a squeeze-type product container. A flow conduit extends from an interior of the
closure body and through the upper deck to provide a flow path from an interior of the
closure to an exterior of the closure. The flow conduit has an entrance orifice and an exit
orifice. The flow conduit has an inner wall extending between the entrance orifice and the

exit orifice.

[007] The flow conduit is configured to produce a fan-type spray in a low pressure
environment. A low pressure environment may be produced by a squeeze-type product
container upon a force being applied to the product container by a user. In one embodiment,
the fan-type spray is provided at less than 5 psi. Alternatively, the fan-type spray may be
produced between 0.5 psi and 3 psi which is typically the result of a squeeze produced by an

average person.

[008] The flow conduit includes a tip portion for producing a fan-type spray. The tip
portion including a raised non-planar surface having an interior volume to collect liquid

before the liquid exits through the exit orifice in a low pressure environment. The tip portion
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defines a shape of the exit orifice which produces the fan-type spray. For example, the shape
of the exit orifice may be rectangular, bowtie, half bowtie, oval, keyhole, dumbbell, curved
rectangular, “J”, “T”, inverted “T”, inverted “J”, and other non-circular shapes. Also, it should
be noted that to produce a continuous fan-type spray with desired dimension, the exit orifice
may also define a uniform width, with regard to the rectangular shaped orifice, and the tip

portion may have a relatively uniform thickness of material.

[009] In one embodiment, the flow conduit, the closure body, and the tip portion are
integrally formed to facilitate the fan-type spray in a low pressure environment. The flow
conduit includes a first body portion of the flow conduit extending from the upper deck to
the tip portion in a gradually decreasing diameter. The tip portion has a height less than the
first body portion of the flow conduit. Note, a peripheral wall extends upwardly from the

upper deck to surround the first body portion of the flow conduit to capture excess fluids.

[010] In one embodiment including a closure lid, the dispensing closure includes a multiple
sealing mechanisms to prevent liquid from exiting through the exit orifice. In one
embodiment, the dispensing closure includes a closure lid, a hinge mechanism for connecting
the lid to the body and a latching mechanism for securing the lid to the body. In a first
sealing mechanism for a dispensing closure having a closure lid, a sealing wedge is positioned
on an interior surface of the lid for sealing engagement through the exit orifice of the flow
conduit when the lid is in a closed position to prevent the exit of liquid through the exit

orifice.

[011] In asecond sealing mechanism for a dispensing closure having a closure lid, a sealing
member portion of the flow conduit is positioned at upper portion of the flow conduit for

engaging an interior of the closure lid when the lid is in a closed position. The interior of the
closure lid includes a seal bead to frictionally engage the sealing member portion to prevent
the flow of liquid out of the exit orifice. Alternatively, the sealing member portion includes a

seal bead to frictionally engage the interior of the closure lid.
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[012] In a third sealing mechanism for a dispensing closure having a closure lid, the closure
lid includes a mating surface corresponding to an exterior surface of the tip portion. When
the lid is in a closed position, the mating surface seals against the tip portion to prevent the

flow of liquid through said exit orifice of the flow conduit.

[013] Inanother embodiment having an insert member, the dispensing closure includes
multiple sealing mechanisms to prevent liquid from exiting through the exit orifice. The
dispensing closure includes an insert member positioned within the exit aperture of the
product container. The insert member includes an insert base for seating within the exit
aperture of the product container. The insert member also includes a sealing tube portion

extending upwardly from said insert base to occupy an interior volume of said flow conduit.

[014] In a first sealing mechanism for a dispensing closure having an insert member, the
sealing tube portion includes a mating surface corresponding to an interior surface of the tip
portion to prevent flow of liquid through the exit orifice when the closure body is rotated

into a closed position to contact the sealing tube portion.

[015] In a second sealing mechanism for a dispensing closure having an insert member, a
sealing member portion of the sealing tube portion is positioned at upper portion of the
insert member. The sealing member portion engages an interior of the flow conduit when
the closure is rotated into in a closed position to contact the sealing tube portion. The
interior of the flow conduit includes a seal bead to frictionally engage the sealing member
portion to prevent the flow of liquid out of the exit orifice. Alternatively, the sealing member

portion includes the seal bead to frictionally engage the interior of the flow conduit.

[016] In another embodiment, the dispensing closure may also include two pairs of
opposing stopping tabs on the inner surface of the outer wall, which cooperate with a single

pair of opposed stopping lugs on the container finish. A first, opposed pair of stopping tabs
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function as child resistant latches to resist movement of the dispensing closure from the
closed position to the open position. In operation, the dispensing closure must be squeezed
at opposing locations (identified with thumb pads) on the dispensing closure to deform the
dispensing closure and move the CR tabs outwardly to overcome the stop lugs. Once freed
from the stop lugs, the dispensing closure can then rotate 90 degrees where the second set
of stopping tabs engages with the stop lugs to prevent further rotation. This second set of

stopping tabs prevents complete removal of the dispensing closure from the container finish

[017] In operation, the dispensing closure of the present invention provides a fan-type
spray in a low pressure environment. The low pressure environment may be less than 5Spsi.
In one embodiment, the dispensing closure is attached to a squeeze-type product container.
When the squeeze-type product container has a force applied by a user, the liquid within the
container moves through the flow conduit, up through the tip portion, and discharges

through the shaped exit orifice to produce a fan-type spray at less than 5 psi.

[018] Itistherefore an object of the present invention to provide a fan-type spray in a low

pressure environment.

[019] Itis another object of the present invention to provide a sealing mechanism to

prevent the flow of liquid through the exit orifice.

[020] Another object of the present invention is to provide a one-piece or two-piece

dispensing closure.

[021] Itis also another object of the present invention to provide a latching mechanism for

securing the lid to the closure body.

[022] A further object of the present invention is to provide a child-resistant latching

mechanism.
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BRIEF DESCRIPTION OF THE DRAWING FIGURES

[023] The novel features which are characteristic of the present invention are set forth in
the appended claims. However, the invention’s preferred embodiments, together with
further objects and attendant advantages, will be best understood by reference to the

following detailed description taken in connection with the accompanying drawings in which:

[024] Fig. 1is a perspective view of a one-piece dispensing closure with a closure lid in an

closed position;

[025] Fig. 2 is a perspective view of the dispensing closure of Fig. 1 in an open position;

[026] Fig. 3 is a cross-sectional view of a dispensing closure with a closure lid in an open

position showing in dotted lines the outline of a neck of a product container;

[027] Fig. 4 is an elevated cross-sectional view of the dispensing closure of Fig. 3 with

closure lid in a closed position;

[028] Fig. 5 is a perspective view of a dispensing closure with a closure lid having an interior

circular wall for closing the exit orifice;

[029] Fig. 6 is a top view of a dispensing closure with a closure lid having a sealing wedge in

an open position;

[030] Fig. 7 is an elevated cross-sectional view of a dispensing closure with a closure lid

having a sealing wedge in a closed position;

[031] Fig. 8 is a cross-sectional view of the dispensing closure of Fig. 6 having a closure lid

having a sealing wedge in a closed position;
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[032] Fig. 9 is a perspective view of a two-piece dispensing closure with an insert member;

[033] Fig. 10 is a cross-sectional view of the dispensing closure of Fig. 9 in a closed position;

[034] Fig. 11 is an elevated cross-sectional view of the dispensing closure of Fig. 9in a

closed position;

[035] Fig. 12 is a cross-sectional view of the dispensing closure of Fig. 9 in an open position;

[036] Fig. 13 is an elevated cross-sectional view of the dispensing closure of Fig. 9 in an

open position;

[037] Fig. 14 is a top view of the dispensing closure of Fig. 9 including an exit orifice having a

bowtie shape;

[038] Fig. 15 is a top view of the dispensing closure of Fig. 9 including an exit orifice having a

curved rectangular shape;

[039] Fig. 16 is a top view of the dispensing closure of Fig. 9 including an exit orifice having a

dumbbell shape;

[040] Fig. 17 is a top view of the dispensing closure of Fig. 9 including an exit orifice having a

half bowtie shape;

[041] Fig. 18 is a top view of the dispensing closure of Fig. 9 including an exit orifice having a

fan keyhole shape;
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[042] Fig. 19 is a top view of the dispensing closure of Fig. 9 including an exit orifice having

an oval shape;

[043] Fig. 20 is a cross-sectional view of a dispensing closure illustrating a tip portion with

width (A), depth (C), and radius of exit orifice (B);

[044] Fig. 21 is a side view of the dispensing closure of Fig. 5 attached to a squeeze-type

product container with a partial perspective view of the dispensing closure of Fig. 5 in a cut-

away;

[045] Fig. 22 is a perspective view of a two-piece dispensing closure with an insert member;

[046] Fig. 23 is a top view of the dispensing closure of Fig. 22;

[047] Fig. 24 is a perspective view of the insert member of Fig. 22;

[048] Fig. 25 is a top perspective view of the insert member of Fig. 24;

[049] Fig. 26 is a bottom perspective view of the insert member of Fig. 24;

[050] Fig. 27 is a perspective view of a neck of a bottle for engagement with the two-piece

dispensing closure of Fig. 22;

[051] Fig. 28 is a top view of the neck of Fig. 27;

[052] Fig. 29 is a cross-sectional view of the dispensing closure of Fig. 22;
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[053] Fig. 30 is a cross-section view of the assembled dispensing closure of Fig. 22 attached

to the neck of the bottle;

[054] Fig. 31 is anisolated view of an upper portion of the assembled dispensing closure of

Fig. 30;

[055] Fig. 32 is bottom view of the dispensing closure of Fig. 22;

[056] Fig. 33 is a cross-sectional view of a two-piece dispensing closure having a capture

ring;

[057] Fig. 34 is a cross-sectional view of the assembled two-piece dispensing closure of Fig.

33 attached to a neck of a bottle;

[058] Fig. 35 is anisolated view of an upper portion of the assembled dispensing closure of

Fig. 34; and

[059] Fig. 36 is a bottom view of the dispensing closure of Fig. 33.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[060] In accordance with the present invention, a dispensing closure for squeeze-type
containers is disclosed. This invention relates to a dispensing closure for dispensing liquid.
More specifically, it relates to a dispensing closure defining an exit orifice in the closure to

produce a fan-type discharge or spray in a low-pressure environment.

[061] Asshown generally in Figures 1-36, the present invention is generally directed to a
novel dispensing closure for squeeze-type containers. Most importantly, as shown in Figs. 1-
3, the dispensing closure 10 has an exit orifice 16 defined in a tip portion 18 of the flow
conduit 20. The tip portion 18 includes a raised non-planar surface which allows for a

collection of liquid before discharging liquid in a fan-type spray through the exit orifice 16 in a
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low pressure environment. As shown in Fig. 2, it should be noted that a raised spherical
surface may be one type of non-planar surface used in the present invention but it is not
limited to a raised spherical surface. Also, it should be further noted that the exit orifice 16
may have a shape other than rectangular depending upon the viscosity of the liquid and

desired dimension of the fan-type spray.

[062] A low pressure environment may be produced by a squeeze-type product container
900 (Fig. 21) upon a force being applied to the product container 900 by a user. In one
embodiment, the fan-type spray is provided at less than 5 psi. Alternatively, the fan-type
spray may be produced between 0.5 psi and 3 psi which is typically the result of an average

squeeze produced by a person of average strength.

[063] Referring to Fig. 2, the dispensing closure 10 for a squeeze-type container produces a
fan-type spray in a low pressure environment. Generally, each of the embodiments includes a
closure body 12 having an upper deck 24 and a skirt 22 depending from the upper deck 24
where the skirt 22 is configured and arranged to attach to a product container 900, such as
squeeze-type product container 900 or inverted-type container (not shown). Referring to Fig.
3, the skirt 22 includes internal threads 22A for threaded mounting on an open end or neck of
a product container (illustrated in dotted lines). However, it is to be understood that other
skirt mounting arrangements are also contemplated within the scope of the invention, and
the invention should not be limited to the inwardly threaded skirt as the singular means for

mounting. Furthermore, the skirt 22 may be a singular or double walled skirt.

[064] A flow conduit 20 extends from an interior of the closure body 12 and through the
upper deck 24 to provide a flow path from an interior of the closure 10 to an exterior of the
closure 10. The flow conduit 20 has an entrance orifice 20A within the interior of the closure
body 12 and an exit orifice 16 outside the exterior of the closure body 12. In one
embodiment, the flow conduit 20 is raised in an elongated manner outside the exterior

surface of the body closure 12. The flow conduit 20 has an inner wall 21 extending between
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the entrance orifice 20A and the exit orifice 16. The inner wall 21 is gradually inclined to
funnel liquid from an interior of the closure body 12 to the tip portion 18. Note, a peripheral
wall 26 extends upwardly from the upper deck 24 to surround a first body portion 22 of the

flow conduit 20 to capture excess liquids.

[065] The flow conduit 20 includes the tip portion 18 for facilitating the production of a fan-
type spray through the exit orifice 16. The tip portion 18 includes the raised non-planar
surface having an interior volume to collect liquid before the liquid exits through the exit
orifice 16 under low pressure. The collection of liquid within an interior volume of the raised
non-planar surface provides a continuous and even flow of liquid as it exits through the exit

orifice 16.

[066] The tip portion 18 defines a shape of the exit orifice 16 which facilitates the
production of the fan-type spray. Referring back to Fig. 2, the dispensing orifice 16 is defined
along a diameter of a non-planar surface of the flow conduit 20 and the orifice 16 has a
substantially rectangular shape. The rectangular exit orifice 16 has a uniform width to
provide a uniform thickness and width of the fan-type spray when it exits through the exit
orifice 16. Also, it should be noted that to produce a continuous fan-type spray, the exit
orifice 16 may also define a uniform width, especially for the rectangular shape, and the tip

portion 18 may have a relatively uniform thickness of material.

[067] It should be noted that the rectangular exit orifice 16 and tip portion 18 having the
non-planar surface, disclosed in Figs. 1-3, are an example and that it is contemplated that
other dimensions of the width and depth of the tip portion 18 and a radius of the exit orifice
16 may be adjusted to accommodate varying viscosity of the liquid, desired dimensions of the

fan-type spray, and intended purpose of the liquid.

[068] The dispensing closure 10 can provide a fan-type discharge using multiple

configurations of the dispensing orifice 16. Other shapes of the exit orifice 16 that may be
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used are, for example, a bowtie shape (Fig. 14), curved rectangular shape (Fig. 15), dumbbell
shape (Fig. 16), half bowtie shape (Fig. 17), keyhole shape (Fig. 18), oval shape (Fig. 19), “J”

shape, “T” shape, inverted “T” shape, inverted “J” shape, and other non-circular shapes.

[069] The bowtie shape (Fig. 14) of the dispensing or exit orifice 16 provides a lighter stream
of liquid from the middle of the dispensing orifice 16 and heavier stream of liquid at its ends.
This may be particularly desirable for purposes of discharging a toilet blow cleaner inside an
interior of a bowl where more liquid may be desirable in an upper lip area and towards the
center of the bowl. In another embodiment, the dispensing orifice may be designed in the
shape of a “T”, “J”, inverted “J”, and inverted “T”. These different configurations provide a
lighter stream of liquid from the middle of the dispensing orifice with a heavier stream at a

single end.

[070] In another embodiment, the dispensing orifice 16 may also have a non-uniform width
along the tip portion 18 of the flow conduit 20. For example, the “fan” orifice 16 may have
an increased or decreased width of the dispensing orifice 16 depending upon the viscosity of

the product and desired angular flow of the liquid.

[071] Also, the dispensing orifice 16 may extend less than the entire radius or diameter of
the non-planar surface area of the tip portion 18. The dispensing orifice 16 may be set off its
normal orientation, by degrees, in order to provide a better or optimal angle for streaming
liquid into a toilet bowl or other desirable environment. It should also be noted that the fan-
type spray from the present invention may be adjusted by using different shapes, sizes,

and/or configurations in accordance with those dispensing characteristics desired.

[072] In one embodiment, the flow conduit 20, the closure body 12, and the tip portion 18
are integrally formed to facilitate the fan-type spray in a low pressure environment. The flow
conduit 20 includes a first body portion 22 of the flow conduit 20 extending from the upper

deck 24 to the tip portion 18 in a gradually decreasing diameter. The tip portion 18 has a
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height less than the first body portion 22 of the flow conduit 20 to funnel liquid from an

interior of the closure body 12 to the tip portion 18.

[073] Now referring generally to Figs. 1-3, in a one-piece dispensing closure 10 including a
closure lid 14, the dispensing closure 10 includes multiple sealing mechanisms to prevent
liquid from exiting through the exit orifice 16. In one embodiment, the dispensing closure 10
includes a closure lid 14, a hinge mechanism 28 for connecting the lid 14 to the body 12, and

a latching mechanism 30 for securing the lid 14 to the body 12.

[074] Referring to Figs. 6-8, in a first sealing mechanism for a dispensing closure 40 having a
closure lid 44, a sealing wedge 42 is positioned on an interior surface of the lid 44 for sealing
engagement through the exit orifice 48 of the flow conduit 50 when the lid 44 is in a closed

position to prevent the exit of liquid through the exit orifice 48.

[075] Referring to Figs. 3-4, in a second sealing mechanism for a dispensing closure 10B
having a closure lid 14, a sealing member portion 52 of the flow conduit 20 is positioned at an
upper portion of the flow conduit 20 for engaging an interior of the closure lid 14 when the
lid 14 is in a closed position. The interior of the closure lid 14 includes a seal bead 23 to
frictionally engage the sealing member portion 52 to prevent the flow of liquid out of the exit
orifice 16. Alternatively, the sealing member portion 52 includes a seal bead to frictionally

engage the interior of the closure lid 14.

[076] In a third sealing mechanism for a dispensing closure 10B having a closure lid 14, the
closure lid 14 includes a mating surface corresponding to an exterior non-planar surface of
the tip portion 18. When the lid 14 is in a closed position, the mating surface seals against
the tip portion 18 to prevent the flow of liquid through the exit orifice 16 of the flow conduit
20.
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[077] In afourth sealing mechanism for a dispensing closure 60 having a closure lid 62, the
closure lid 62 includes an inner circular wall 66 depending from a central region. Preferably,
the inner circular wall 66 has a diameter to allow for a friction fit with the sealing member
portion 68 of the flow conduit 70. When the closure lid 62 is in a closed position, the inner

circular wall 66 snaps over the exit orifice 72 to prevent the exit of liquid therethrough.

[078] Now referring generally to Figs. 9-13, in a two-piece dispensing closure 80 having an
insert member 84 and a closure body 82, the dispensing closure 80 includes multiple sealing
mechanisms to prevent liquid from exiting through the exit orifice 86. The dispensing closure
80 includes an insert member 84 positioned within the open end of the product container
900. The insert member 84 includes an insert base 88 for seating within the open end of the
product container 900. The insert member 88 also includes a sealing tube portion 90
extending upwardly from said insert base 88 to occupy an interior volume of the flow conduit

92.

[079] Referring to Fig. 9-10, in a first sealing mechanism for a dispensing closure 80 having
an insert member 84, the sealing tube portion 90 includes a mating surface corresponding to
an interior surface of the tip portion 94. When the closure body 82 is rotated into a closed
position to contact the sealing tube portion 90 with the interior surface of the tip portion 94,

the liquid is prevented from discharging through the exit orifice 86.

[080] Referring to Fig. 11, in a second sealing mechanism for a dispensing closure 80 having
an insert member 84, a sealing member portion 96 of the sealing tube portion 90 is
positioned at an upper area of the insert member 84. The sealing member portion 96
engages an interior of the flow conduit 92 when the closure body 82 is rotated into in a
closed position to contact the sealing tube portion 90. The interior of the flow conduit 92
includes a seal bead 98 to frictionally engage the sealing member portion 96 to prevent the
flow of liquid out of the exit orifice 86. Alternatively, the sealing member portion 96 includes

the seal bead to frictionally engage the interior of the flow conduit 92. Referring to Figs. 12-
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13, when the dispensing closure is rotated into an open position, the closure body 82
disengages from contact with the insert member 88 to allow the flow of liquid through the

exit orifice 86.

[081] Referring to Figs. 14- 19, the dispensing closure 80 can provide a fan-type discharge
using multiple configurations of the dispensing orifice 86. Other shapes of the exit orifice 86
that may be used are, for example, a bowtie shape (Fig. 14), curved rectangular shape (Fig.
15), dumbbell shape (Fig. 16), half bowtie shape (Fig. 17), keyhole shape (Fig. 18), oval shape
(Fig. 19), “)” shape, “T” shape, inverted “T” shape, inverted “J” shape, and other non-circular

shapes

[082] Asshown generally in Figs. 1-8, the dispensing closure 10A, 10B, 40, 60 may have a lid
which is attached to the dispensing closure by a hinge mechanism, such as a living hinge.
Also, referring to Fig. 3, the dispensing closure 10B may include a latching flange 100 near the
hinge mechanism. When the lid 14 is pivoted about the hinge, the latching flange 100
extending from the closure lid 14 may engage a portion of the closure body 12 to facilitate an

open position of the lid 14.

[083] Asshown generally in Figs. 1-8, the dispensing closure 10A, 10B, 40, 60 may also
include various latching mechanisms for releasably securing the closure lid to the closure
body. Referring to Figs. 2 and 6, a dispensing closure is illustrated that includes a child-
resistant latching mechanism. This latching mechanism features a double-walled skirt having
diametrically opposing sides which are depressed, at a lower portion, before opening the
closure lid hingedly connected to the closure. In operation, the dispensing closure
disengages the lid from the closure body by pushing inwardly on the outer side wall of the
skirt to move hook members on the closure body away from hook members on the closure
lid and away from a central axis of the dispensing closure. Also, a single latching mechanism

may also be used as shown in Fig. 5. It should be noted that Figs. 1-8 show an example of one
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type of hinge mechanism and latching mechanism and that other types of lid configurations

may be used in the present invention.

[084] Now referring to Fig. 21, in operation, the dispensing closure 60 of provides a fan-type
spray or stream of liquid that fans out in a low pressure environment when the product
container is squeezed. Note, any of the embodiments of the dispensing closure may be
attached to the product container and this is merely an example. The low pressure
environment may be less than 5psi. In one embodiment, the dispensing closure is attached
to a squeeze-type product container. When the squeeze-type product container has a force
applied by a user, the liquid within the container moves through the flow conduit, collects
within the tip portion to decelerate the velocity of the liquid, and discharges through the fan-
type shaped exit orifice in a fan-type spray at less than 5 psi. In operation, the dispensing
closure provides a stream of liquid that fans out when the product container is squeezed.
Note, the purpose of the fan-type discharge is to provide a person who is cleaning, for

example, a toilet bowl a wide stream of liquid to cover the desired portions of the bowl.

[085] The flow path and velocity of the liquid through the dispensing closure during
operation provides a fan-type spray in a low-pressure environment. Upon applying pressure
to product container full of liquid, the liquid moves from an interior of the product container
and into an interior of the dispensing closure attached to the product container. The liquid
then accelerates into the flow conduit. The flow conduit has a gradually decreasing diameter
which funnels the liquid into the tip portion where it temporarily collects or pools in the
interior volume of the raised non-planar surface. The purpose of the raised non-planar
surface is to maintain a continuous flow of the liquid discharge while it exits through the

shaped exit orifice in a fan-type discharge.

[086] Referring to Figs. 1-8, the dispensing closure with the closure lid, or one-piece molded
closure, operates in the following manner. To open the dispensing closure, the user

depresses the sides of the closure body to release the closure lid whereby the closure lid is
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moved into an open position. Next, the user squeezes the product container to provide a
discharge of liquid through the exit orifice of the flow conduit in a fan-type spray. To close

the dispensing closure, the user snappingly engages the lid over the closure body.

[087] Referring to Figs. 9-13, the dispensing closure with the insert member, or two-piece
molded closure, operates in the following manner. To open the dispensing closure, a user
rotates or turns the closure body relative to the stationary insert member to remove the
sealing tube away from sealing engagement with the exit orifice. Next, the user squeezes the
product container to discharge liquid through the exit orifice in a fan-type spray. To close the
dispensing closure, the user rotates or turns the closure body relative to the stationary insert

member to return the sealing tube in sealing engagement with the exit orifice.

[088] Itis to be noted that the dimensions and shape of the dispensing closure, flow
conduit, tip portion, and exit orifice are adjustable depending upon the viscosity of the
product stored within an interior of the product container. Referring to Fig. 20, an example
of a tip portion is illustrated which defines a width (A), depth (C), and radius (B) of said exit
orifice which are adjustable according to the viscosity of the liquid and desired dimension of
the fan-type discharge. For example, for a low viscosity liquid, it may be desirable for a flow
conduit with smaller dimension to achieve a lower flow volume. Conversely, it may be
desirable for a flow conduit with large dimensions for a highly viscous product to achieve a

higher flow volume.

[089] In view of the foregoing, a dispensing closure is provided related to container
closures, and more particularly to squeeze-type container dispensing closures. This invention
relates to a dispensing closure for dispensing liquid with varying degrees of viscosity. More
specifically, it relates to a dispensing closure defining an orifice in the closure to produce a

fan-type discharge or spray in a low-pressure environment.
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[090] Referring to Figs. 22-36, a two-piece dispensing closure 100A, 100B, in another
embodiment, incorporates the advantages and benefits of the above-mentioned dispensing
closures 10A, 10B, 40, 60, 80 (Figs. 1-21) defining an exit orifice 116 to produce a fan-type
discharge or spay in a low-pressure environment. The two-piece dispensing closures 100A,
100B further include two pairs of opposing stopping tabs which cooperate with a single pair
of opposed stopping lugs on a neck 910 of a container 900 to provide a child-resistant

mechanism, which are further explained herein.

[091] Asshown generally in Figures 22-36, the present invention is generally directed to a
novel dispensing closure for squeeze-type containers. Most importantly, as shown in Fig. 23,
the dispensing closure 100A, 100B has an exit orifice 116 defined in a tip portion 118 of the
flow conduit 120. The tip portion 118 includes a raised non-planar surface which allows for a
collection of liquid before discharging liquid in a fan-type spray through the exit orifice 116 in

a low pressure environment.

[092] Referring to Fig. 22, the dispensing closure 100A, 100B includes a closure body 102
having an upper deck 124 and a skirt 122 depending from the upper deck 124 where the skirt
122A, 122B is configured and arranged to attach to a product container 900, such as squeeze-
type product container 900 or inverted-type container (not shown). Referring to Figs. 29 and
33, the skirt 122A, 122B includes threads 123A, 123B for threaded mounting on an open end

or neck of a product container.

[093] Referring to Figs. 29 and 33, a flow conduit 120 extends from an interior of the closure
body 102 and through the upper deck 124 to provide a flow path from an interior of the
closure 100A, 100B to an exterior of the closure 100A, 100B. The flow conduit 120 has an
entrance orifice 120A within the interior of the closure body 102 and an exit orifice 106
outside the exterior of the closure body 102. In one embodiment, the flow conduit 120 is

raised in an elongated manner outside the exterior surface of the closure body 102. The flow
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conduit 120 has an inner wall 121 extending between the entrance orifice 120A and the exit
orifice 116. The inner wall 121 is inclined to funnel liquid from an interior of the closure body

102 to the tip portion 118.

[094] The flow conduit 120 includes the tip portion 118 for facilitating the production of a
fan-type spray through the exit orifice 116. The tip portion 118 includes the raised non-planar
surface having an interior volume to collect liquid before the liquid exits through the exit
orifice 116 under low pressure. The collection of liquid within an interior volume of the
raised non-planar surface provides a continuous and even flow of liquid as it exits through

the exit orifice 116.

[095] The tip portion 118 defines a shape of the exit orifice 116 which facilitates the
production of the fan-type spray. Referring back to Fig. 23, the exit orifice 116 is defined
along a diameter of a non-planar surface of the flow conduit 120 and the orifice 116 has a
substantially rectangular shape. The rectangular exit orifice 16 has a non-uniform width to
provide a non-uniform thickness and width of the fan-type spray when it exits through the
exit orifice 116. Also, it should be noted that to produce a continuous fan-type spray, the exit
orifice 116 may also define a uniform width, especially for the rectangular shape, and the tip

portion 118 may have a relatively uniform thickness of material.

[096] More specifically referring to Figs. 22-36, in a two-piece dispensing closure 100 having
an insert member 110 and a closure body 102, the dispensing closure 100 includes multiple
sealing mechanisms similar to those disclosed in dispensing closure 80 to prevent liquid from
exiting through the exit orifice 106. The dispensing closure 110 includes the insert member
110 positioned within the open end of the product container 900. The insert member 110
includes an insert base for seating within the open end of the product container 900. The
insert member 110 also includes a sealing tube portion 111 extending upwardly from the

insert base to occupy an interior volume of the flow conduit 120.
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[097] In a first sealing mechanism for a dispensing closure 100 having an insert member
110, the sealing tube portion 111 includes a mating surface corresponding to an interior
surface of the tip portion 118. When the closure body 102 is rotated into a closed position to
contact the sealing tube portion 111 with the interior surface of the tip portion 118, the

liquid is prevented from discharging through the exit orifice 106.

[098] Referring to Fig. 30, in a second sealing mechanism for a dispensing closure 110
having an insert member 110, a sealing member portion of the sealing tube portion 11 is
positioned at an upper area of the insert member 110. The sealing member portion engages
an interior of the flow conduit 120 when the closure body 102 is rotated into in a closed
position to contact the sealing tube portion 111. The interior of the flow conduit includes a
seal bead to frictionally engage the sealing member portion to prevent the flow of liquid out
of the exit orifice 106. Alternatively, the sealing member portion includes the seal bead to
frictionally engage the interior of the flow conduit 120. When the dispensing closure is
rotated into an open position, the closure body 102 disengages from contact with the insert

member 110 to allow the flow of liquid through the exit orifice 106.

[099] The dispensing closure 100A, 100B includes a threaded container finish or neck 910,
an insert member 110 received inside the opening of the container finish, with the dispensing
closure 100A, 100B threadably received on the container neck 910 so that the dispensing
closure is rotatable from a closed position to an open position. The dispensing closure 100A,
100B includes a flow conduit 120 with a rectangular slit-shaped orifice 116 effective for
spraying a fan shaped pattern of liquid. The insert member 110 includes a sealing tube
portion 111, which is positioned so that the opening in tip of the flow conduit 120 is sealed
by the sealing tube portion 111 when the dispensing closure 100A, 100B is in the closed

position.

[0100] Referring to Fig. 30, the dispensing closure 100A is illustrated as assembled and

attached to neck of the container. When dispensing closure 100A and insert member 110 are
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assembled for attachment or engaging the neck of the bottle, the interference or
engagement between the outer diameter of the insert member 110 and the inner diameter
of the neck 910 may tend to spread out of the outer diameter of the neck of the bottle. This
spreading out of the neck may over time continue to relax thereby reducing the interference
or engagement which could result in an insert staying with a dispensing closure when it is

opened instead of the bottle neck.

[0101] To reduce the spreading out of the bottle outer diameter, a thread section of an
upper portion of the dispensing closure 100B, as illustrated in Figs. 33-34, is removed thereby
defining a capture ring 150. This capture ring 150 captures or holds the bottle neck and insert
member in place which minimizes the initial spreading and stops any post relaxation. Upon
the initial opening of the dispensing closure, the capture ring 150 maintains contact with the
bottle neck and inserts member outer diameter allowing seal surfaces to break free from
insert member forcing it to stay within the bottle neck. Note, the first sealing mechanism is
totally disengaged before capture ring is moved up far enough to be released from the insert
and bottle outer diameter. In addition, the outer diameter of the insert member may be

reduced to facilitate operation of the capture ring.

[0102] The dispensing closure 100A, 100B generally includes an upper wall from which the
flow conduit projects upwardly and an inner wall extending downwardly from the upper wall.
The inner wall is threadably received onto the container neck. Finally, the dispensing closure
includes an outer shell wall or skirt depending downwardly and outwardly from the upper
wall. The threads of the container neck and inner wall of the dispensing closure are a double
thread design where the cap can be moved from a fully closed position to an operative open
position by rotation of approximately 90 degrees. Complete removal of the dispensing
closure from the neck requires a rotation of more than 270 degrees from fully engaged to

fully disengaged.
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[0103] The dispensing closure 100A, 100B also includes two pairs of opposing stopping tabs
on the inner surface of the outer wall, which cooperate with a single pair of opposed
stopping lugs on the container finish. A first, opposed pair of stopping tabs function as child
resistant latches to resist movement of the dispensing closure from the closed position to the
open position. In operation, the dispensing closure must be squeezed at opposing locations
(identified with thumb pads) on the dispensing closure to deform the dispensing closure and
move the CR tabs outwardly to overcome the stop lugs. Once freed from the stop lugs, the
dispensing closure can then rotate 90 degrees where the second set of stopping tabs engages
with the stop lugs to prevent further rotation. This second set of stopping tabs prevents

complete removal of the dispensing closure from the container finish.

[0104] Referring to Figs. 22-36, the dispensing closure 110A, 110B can provide a fan-type
discharge using multiple configurations of the dispensing orifice 106 other than substantially
rectangular. Other shapes of the exit orifice 106 that may be used are, for example, a bowtie
shape (Fig. 14), curved rectangular shape (Fig. 15), dumbbell shape (Fig. 16), half bowtie
shape (Fig. 17), keyhole shape (Fig. 18), oval shape (Fig. 19), “J” shape, “T” shape, inverted

“T” shape, inverted “J” shape, and other non-circular shapes.

[0105] It would be appreciated by those skilled in the art that various changes and
modifications can be made to the illustrated embodiments without departing from the spirit
of the present invention. All such modifications and changes are intended to be within the

scope of the present invention.
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What is claimed is:

1. A dispensing closure for a squeeze-type container, comprising:
an insert member including
a base configured and arranged to be seated within an open end of a squeeze-
type container,
a sealing tube extending upwardly from said base, said sealing tube having a
sealing tip portion at an upper end thereof; and
a closure body including
an upper deck,
a skirt depending downwardly from said upper deck, said skirt being
configured and arranged to attach to a neck of said container;
a flow conduit extending upwardly from said upper deck to provide a flow
path from an interior of said closure to an exterior of said closure,
said flow conduit having a dispensing tip portion,
said flow conduit including an entrance orifice and an exit orifice at said
dispensing tip portion,
said flow conduit having an inner wall extending between said entrance orifice
and said exit orifice,
said closure body being movable relative to said base between a closed position
wherein said sealing tip portion of said sealing tube matingly engages said inner wall of said
flow conduit in the area of said dispensing tip and prevents a flow of liquid from exiting said
exit orifice, and an open position wherein said inner wall of said flow conduit in the area of
said dispensing tip is spaced from said sealing tip portion of said sealing tube and allows a
flow of fluid to exit said exit orifice
said exit orifice being configured and arranged to produce a fan-type spray in a

low-pressure environment when said squeeze-type container is inverted and squeezed.
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2. The dispensing closure of claim 1 wherein said closure body is rotatable relative to

said base between said closed position and said open position.

3. The dispensing closure of claim 2 wherein said closure body includes a stop

mechanism configured to stop rotation of said closure body in said open position.

4, The dispensing closure of claim 1 wherein said closure body includes a child resistant

locking mechanism.

5. The dispensing closure of claim 2 wherein said closure body includes a child resistant

locking mechanism.

6. The dispensing closure of claim 3 wherein said closure body includes a child resistant

locking mechanism.

7. The dispensing closure of claim 1, wherein said dispensing tip portion has a non-
planar surface having an interior volume 1o collect Higuid before figuid exdts through said exit

grifice at less than 5 psi

. The dispensing closure of claim 7, wherein said non-planar surface is a semi-spherical

outer surface.

9, The dispensing closure of claim 1, wherein said axit orifice has a shape selectad from 3
groun consisting of: rectangular, bowtie, half bowtie, oval, kevhole, dumbzbell, curved

rectangular, “V7, 7T, hverted T, inverted “J”, and other non-circular shapes.
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1e The dispensing closure of claim 8, wherain said axit orifice has 2 shape selected from 3
group consisting of: rectangular, bowtis, half bowtie, oval, kevhole, dumbbell, curved

rectangular, "7, “T7, inverted “T7, Invertad 7, and other non-circular shapes.

11. The dispensing closure of claim 2, wherein said dispensing tip portion has a non-
planar surface having an interior volume 1o collect Hiquid before liguid exits through said exit

orifica at less than § ps

12, The dispensing closure of claim 11, wherein said non-pianar surface is a semi-

spherical cuter surface.

13, The dispensing closure of claim 2, whersin said exit orifice has a2 shape selected from a
group consisting of: rectangular, bowtie, half bowtie, oval, kevhole, dumbbesll, curved

rectangular, "%, “T7, inverted “T7, Inverted “J°, and other non-circular shapes.

14. The dispensing ciosure of claim 11, wherein said exit orifice has a shape selected from
a group consisting of: rectangular, bowtie, hall bowtie, oval, kevhols, dumbbell, curvad

rectangular, "17, “T", inverted “T7, inverted “1", and other non-circular shapes,

15, The dispensing closure of claim 3, wherein said dispensing tip portion has a non-
planar surface having an interior volume 1o collect liquid before liguid exits through said exit

orifice at less than 5 psi

18, The dispensing closure of claim 18, wharein said non-planar surface is a semi-

spherical outer surface,

17, The dispensing closure of claim 3, wherein said exit orifice has a shape selected from a
group censisting of: rectangular, bowtie, half howtie, oval, kevhole, dumbhbell, curved

rectangular, “17, “T", inverted “T", inverted “1”, and other non-circular shapes,
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18, The dispansing closure of claim 16, wherein s53id exit orifice has a shape selected from

a group consisting of: rectangular, bowtie, half bowtie, oval, kevhole, dumbbel, curved

I:’jl}

¢ ngutar, “17, T, nwerted U1, inverte Cand o non-circular shapes.,
rectangular, “17, "T7, inverted "7, inverted and other non-circular shapes
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AMENDED CLAIMS
received by the International Bureau on 30 November 2012 (30.11.2012)
1. A dispensing closure system, comprising:
a squeezable container having a threaded neck and symmetrically opposed stopping
lugs adjacent to said neck;
an insert member including

a base configured and arranged to be seated within said neck of said
squeezable container,.

a sealing tube extending upwardly from said base, said sealing tube having a
sealing tip portion at an upper end thereof; and

a closure body including

an upper deck,

a skirt depending downwardly from said upper deck and having an threaded
internal surface at an upper portion thereof which is configured and arranged to threadedly
engage with said threaded neck, said closure body being rotatably movable relative to said
neck,

a flow conduit extending upwardly from said upper deck to provide a flow
path from an interior of said closure to an exterior of said closure,

said flow conduit having a dispensing tip portion,

said flow conduit including an entrance orifice and an exit orifice at said
dispensing tip portion,

said flow conduit having an inner wall extending between said entrance orifice
and said exit orifice,

said closure body being rotatably movable relative to said base between a closed
position wherein said sealing tip portion of said sealing tube matingly engages said inner wall
of said flow conduit in the area of said dispensing tip and prevents a flow of liquid from
exiting said exit orifice, and an open position wherein said inner wall of said flow conduit in
the area of said dispensing tip is spaced from said sealing tip portion of said sealing tube and
allows a flow of fluid to exit said exit orifice

said skirt further including at a flexible lower portion thereof first and second

opposing pairs of stopping tabs, said first vair of stopping tabs engaging with said stopping

AMENDED SHEET (ARTICLE 19)
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lugs on said neck when said closure body is in said closed position, said first pair of stopping
tabs preventing rotation of said closure body from said closed position uniess said flexible
lower portion of said skirt is squeezed inwardly at opposed locations offset from said first
stopping tabs to deform said lower portion of said skirt and move said first pair of stopping
tabs outwardly beyond said stopping fugs, said second pair of stopping tabs engaging with
said stopping lugs to locate said closure hady in said open position and prevent full removal
of said closure body from said neck,

said exit orifice being configured and arranged to produce a fan-shaped discharge
when said squeeze-type container is inverted and squeezed,

said dispensing tip portion having a non-planar surface having an interior volume to

collect liquid before liquid exits through said exit orifice.

2. The dispensing closure of claim 1, wherein said non-planar surface is a semi-spherical

outer surface.

3. The dispensing closure of claim 1, wherein said exit orifice has a shape selected from a
group consisting of: rectangular, bowtie, half bowtie, oval, keyhole, dumbbell, curved

rectangular, “J”, “T”, inverted “T”, inverted “J”, and other non-circular shapes.
4, The dispensing closure of claim 2, wherein said exit orifice has a shape selected from a
group consisting of: rectangular, bowtie, ha!f howtie, oval, keyhale, dumbbell, curved

rectangular, “1”, “T”, inverted “T”, inverted “J”, anc other non-circular shapes.

5. The dispensing closure of claim 1 wherein said inner wall of said flow conduit includes

a sealing bead which frictionally engages said sealing tip portion of said sealing tube.

6. The dispensing closure of claim 2 wherein said inner wall of said flow conduit includes

a sealing bead which frictionally engages said sealing tip portion of said sealing tube.

AMENDED SHEET (ARTICLE 19)
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7. The dispensing closure of claim 5, wherein said exit orifice has a shape selected from a
group consisting of: rectangular, bowtie, half howtie, oval, keyhole, dumbbell, curved

rectangular, “J”, “T”, inverted “T”, inverted “J”, and other non-circular shapes.
8. The dispensing closure of ctaim 6, wherein said exit orifice has a shape selected from a

group consisting of: rectangular, bowtie, ha'f howtie, oval, keyhole, dumbbell, curved

rectangular, “J”, “T”, inverted “T”, inverted “1”, and other non-circu'ar shapes.

AMENDED SHEET (ARTICLE 19)
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